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.TOC "REVPSO.MiC* 
.TOC "REVISION 98" 

Jeff Peng, J.Heom, Gerard Koeckhoven, Brian AU^son, C. E. MCDOWELL 

.SET/M1CR0REV=98. 



This revision 
Individual rev/ 
changes, 'he location 
f]t contents . 



history indicates which modules have changed, and a SUMMAR 
isinn histories should be consulted for descriptions of th 
of each revision history is available from the 



Y ot those changes, 
e 
table 



rxc-LAINATION 
MM 

DFflN 
INSQTI - 

n^ R - 

MPRCHM - 

MlsOiif 

DF(MA[ 



^et tLags in MM.GE t ,WRJ TE .PT£ and MM.GET.PTE for T8 pan'*:y error recovery 
Modify Machine Check routine (uTRAP address 28:) to recovery TB parity error 

Modify VALlDilv check y02^ Xv verity BUS vs MSRC conrlict 
f^x BUS/PROBE. WR and MSRC/TEMPA hardware conflict. 

Increase the width of micro-word to 81 bits. Add a PATCH field in bit ffSO. 

riove VSIZE field into bi.^ #8A, 

Fiv CALLS and CALlG with "i te-protec ted stack area. 

fix instructions PU5HAQ and MOVAQ Which increase PC incorrectly. 

.umo to PCS to set microrev in SID register. 

fix instruction INSQHl with reserved operand. 

location 1312 and l!^15 remain unused. 



Rppi icf lis bread board with PCS. 



few 



' '. 1 



. . numbers 65 tnru 93 were not used to allow the changing as 
roms as Dossible when changing the rev ft for the next change. 



Mf^ 



modifying 

a page boundary. 



Uf vMAl 

■AT 



Save flags and then set MM.NOIMT when 

an unaligned operand that is crossing 

Flags are then restored. 

Save MMTEMP3 (which has the faulting address which aborted the 

instruction) in temp6. Ihis prevents MM from destroying the 

information if a tb^miss occurs when unlocking 

the header. MMTE^P3 is then restored. 

Additional check provided for the case of a software interlock set and chocking of 

bits 1 and 2, if not 2ero, then reSfc'ved opei '.nd, 

let mm.noint prior to and clearing it afterwards when writing 

data that crosses a paqe ooundary in the general purpose 

write routine for the decimal instructions. 

some routines were merged to gain some ucode 'vocations in 

u'^e the correct temp ^temp3> instead of tempi in FP JRD1 

. pec i f icat ly tor i PA 

remove loc if? ana FTA for MM fix 



ow 5 of CCS 



'. ^angc some docaTientat ion and add a tew charts 
*■ ' « t^e 2 changes made in Rev ?A 
Ktassig-" ^ocatiors to get return -19 working 
':hdnge BO.I-NJT uliA MAPS to be a subroutine that 



c -3 1 led on 



RE V ^50. Mil 



.3 

') '- 
t? 
63 
6** 
65 
66 
6"^ 
68 
69 
70 

n 

y> 

' t_ 

75 

74 
7S 
76 

78 

^9 
80 
81 
S2 
63 
84 
85 
86 
8^ 
88 

91 
9? 
93 
94 
9S 
96 
07 

98 

99 

101 
10^ 
103 
104 
10S 
106 
107 
108 
109 
110 



6D 



S9 



58 
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CONSOl 
INKOG 
FLOAT 



VITlD 

lONTRL 

CHAR 

DECMAL 

PRLDSV 



lANOE 



MM 

^^10DE 

UVFRFV 

FILLER 



both cold and warm boots. 

Fix B/number to work without spe 

Remove free location 

Fix a PQLYD problem that causes 

and the degree not equal to zero 

Recover locations 212 and ^3"^ to 

Assign permanent addresses to fr 

Force some address. 

Force some addresses 

Swap a couple un-constrained wor 

work correctly. 

Set HM.NOINT during the write of 

the Write Crossing Page Boundry 

Fix PROBE instructions to flush 

avoid erroneous ACVs due to pref 

mode bits to execute the orobe. 

probe across a page boundary wit 

and second page no access. 

Read modify ACVs go thru read AC 

detected, so just taking a read 

D^'sable interrupts during loggin 

Clear TB to avoid possible confl 

Cause ODD Address traps when the 

Clean up DSIZE test. 

Remove word*i tor CMT061 . 
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c i tying the device. 

the VA to be incorrect, when the arg =0, 
and doing a read with FPD set. 
r use in lANOb'.MlC 
ee locations (where possible) 

ds with IMT.MIC to make a return -19 

CVTPL to avoid problem with 
routine. 

the X8 after restorinq the PSL to 
etch while PSL had modified current 

Also fix to report no access it 
h first page access ok but not valid, 

V micro trap, and must be 
tbmiss is no good, 
Q of machine check. 

Kt between access violation and XB - TB-miss. 
SP is odd in JSft, RTS, MFPx, MTPx and RTJ/RTT 
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DO EVFRYlHiNG 
THIS IS AN INTERIM ECO 
r^lCOE - Fix ODD 
INTLGG - Recover 
lANDE - More on 

rout ine 



address check of operands with RTS,JSR, JMP 
FREE.OOC and FREF.OOD, now used in lANDE. 
unaligned read bug. Was causing KSNV because 
tried to service an interrupt. 



stack flag was left set if tb miss 



THIS I.> AN INTERIM ECO 

Documentation ch£,nge 

Fix such that the VA will not be oft by 4 when reading across 

a page boundry and FPD set and you restart the instruction. 

Reassign FEE with 3EF . . . . r^^. . 

Fix unaligned read across a page boundary to not clobber VA it a fault it taken wUh FPD-1 

on the second half of the read. 

Fix S<PC to read longword aligned 

Change word to long when comparing scr len with dest len 



CHARTS 

MM 

lANDE 



CHAf< 



DECMAL 

CMODE 

UVERFY 

FILLER 



ASHP: Change b)fte to word 
Remove free locations 147c and 14/d 
Remove tree locations 173A and 1736 
Put 3EF in tiller and removxi FEE 
Remove words tor CMT059 



Th:s iS AN INTERIM ECO 



ChAR 
MM 

lANDE 

FILLER 



Fix problem with RO in MATCHC 

fix such that the VA will not be off by Q when writing crossing 

a page boundery and FPD set and you restart the instruction 

Fix when FPD set & access violation I no TB miss i.e. the PTE is in the TB but access is not 

allowed the MDR will not be clobbered. 

Remove two words tor fix in char and mm 
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111 
;112 
;113 
;1H 
;11S 
;116 
;117 
;118 

;119 

;120 

;121 

;122 

;125 

;12^ 

;125 

;126 

;127 

;128 

;129 

;150 

;131 

;132 

;135 

;15^ 

;135 

;1?6 

;137 

;138 

;139 

;U0 

;U1 

;H2 

;U5 

; UA 

;U5 

;U6 

;1A7 

;U8 

;U9 

;150 

;151 

;152 

;153 

;15A 
;155 
; 1 56 
;157 
;158 
;159 
;160 
;161 
;162 
;163 
;16A 
;165 



57 THIS IS AN INTERIM ECO 



56 



55 



54 



54 



CHAR 
EDIT 
lANDE 
FILLER 



Optimize MATCHC fix 

Fix EDITPC to get proper data In R5 

Use location 3tE Instead of FEE to avoid ROM changes 

Add four words to filler from MATCHC optimization 

SWAP loc FEE with 3EF , 



THIS 
MM 

FLOAT 



INTLOG - 
CMODE 



IS AN INTERIM ECO _ . 

Change location 15FC so that the TB gets cleared. This is 
to avoid a conflict between an access violation and a xb-tb miss. 
Use locations 232 and 233 for a fix in lANDE but leave them in float 
Fix POLYD and POLYP instructions. Change two locations from word to long. 
Reassign addresses in EDIV routine, and restore micro-address in 
AOWC routine, which was previously swapped to fix EDIV problem. 
JSR: Make JSR look for reserved operand fault (register mode) 

at beginning of instruction so PC doesn't get changed. 
TST8: Change sizetword] to sizeCidepJ when register mode pc 
Remove some microwords 



FILLER - 

THIS IS AN INTERIM ECO 

INTLOG - Assign permanent addresses to IL.EDIVC and IL.EDIVC1 

PCALL " The CALLS and CALL6" instructions have to read the 

mask as a word instead of a longword. 
CHAR - Fix MATCHC bug fixed in 18 
DECMAL - Whenever the src len > dest len and the source string is not 

equal to zero and the first byte after a possible zero 

byte is not an illegal ascii character then a 

reserved operand fault will occur. 

When going to WCS using the "XFC" instruction tne PC has to 

be backed up and all flaqs cleared. 

when go^ig to Compatibility Mode check that the first 

K In CMODE is not ODD. 

OIV: Zero is an acceptable "expected-negative result. 

Fix problem that called it overflow and left result unwritten. 

MUL: Fix Bug mentioned in 17 

ASH: Left shift should not overflow when result sign = original sign. 
Sign extending Q before the test fixes the problem, 
FILLER - Delete words for rev 55 changes. 



lANDE 



CMODE 



THIS IS AN INTERIM ECO 

OSR " Code around an undocumented hardware conflict that causes 

MDR and IRDX in the same cycle r.ot to work properly, 
causing QUAD and DOUBLE short literals not to work properly 
when they are the last byte on a page and there 
is a T8 MISS on the next page. 
Fix illegal # detection in CVTTP 
In CVTPS instruction the Z-bit was not cleared when source length 



DECMAL - 
MISQUE - 
CMODE - 



= 1 



Fix problem in QU. UNLOCK routine to restore registers properly when 

faulted out of an instruction using an auto-Increment or auto-decrement 

addressing mode. 

ASH: vbit should be cleared If sign of result is 

the same as sign of original operand. 
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EDIT - 
CHAR " 
INTL06 - 



CONSOL 
PRLDSV 
FLOAT • 
INIT - 
OSR - 
OECMAL 
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EDITPC 
lANDE • 
MACRO ■ 
PCALL • 
MM - 
MISQUE 
MPRCHM 
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50 
A9 



MISQUE - 

DECMAL - 

lANDE - 



49 



FLOAT - 



49 



GHFLT • 
INIT - 



CONSUL - 

INTLOG - 

PCALL " 



Fix EDITPC to get proper result in RO, R1 
Fix MATCHC bug if obj length > src Length 
Swap a micro-address in ADWC routine to fix 
Fix EDIV problem such that largest negative 



a bug in EDIV 
number is acceptable. 



Fix 
Fix 
Fix 
Fix 
Fix 
Fix 
to 



D P<CR> to not deposit a zero in I'he PSL. 

SVPCTX to save the SP in KSP (as well as the PCS) when executed on the kerral stack. 
EMODD to not generate a dirty zero on cases with extreme overflow, 
invalidating of the TB to not miss the first two locations. 
OS. BOA, QUAD indexed immediate to return the proper address. 

CVTTP to clear the high nibble of a zero length destination when a page fault occurs trying 
write the destination. 



Fix CVTLP to properly set/cle^r Z if overflow occurs. 

Fix CVTPT and CVTPS to properly set CC's for de'^tination length = 0. 

Fix CVTTP and CVTSP to take a reserved operand fault for all illegal bytes that overflow. 

Fix CVTPS and CVTPT to set 1 if the srclen > dstlen and dstlen is even. 

Fix REPLACE SIGN to work if a page fault occurs trying to do the fix up. 

Fix machine"check code to disable cache on cache parity errors. 

New macros for G and H. 

Fix CALLx to pass the right faulting address on an ACV to memory management. 

Add a label for the fix in PCALL to lump to. 

Fix REMQxI reg dest to properly disable header .ne. addr check 

Add a BUS/PRE. RD.PTE.K to micro word ODFA to cure a deadlock problem that 

occurs when running 3 massbuses at the same time 

Rev 51 was skipped to save a ROM in an ECO. 

Fix interlocked queues to page fault properly. 

Fix converts to save/restore the flags when taking an interrupt with FPD set. 

Fix DIVP infinite loop on illegal data bug. 

^yy. FD opcode decode. 

Remove Q,0 from FX.IE.FD.RET. 

Fix WRT BUS ERR double error halt. Change halt code to 5. 

Clear FPA traps to avoid erroneous trap. 

Set stack flag on halts to tell console to look at front panel. 

Load PC with SCBB+offset on halt due to vector<1 :0>=3. 

Fix disabling of cache on cache machine checks. 

Fix console interrupts to properly clear transmitter interrupts. 

Fix handling of FPA detected faults. 

Fix raising of IPL to IF on KSNV. 

Fix POL YD accuracy and dirty zero bugs. 

Put in rom section of G and H floating. 

Change CRC to clear PSL<C>. 

Change ACBF and ACBD for compatabil^'ty wiht G and H floating. 

Fix condition codes for CMPD with the FPA. 

Fix size on FPA converts. 

Add 6 and H floating. 

Turn off the cache when doing memory test for booting. 

Initialize the UNIRUS in the INIT code. 

Clear tu58 control and status registers in INIT. 

Avoid machine hang clearing TB and CACHE. 

Attempt restart for halt codes other than 6. 

Fix clearing of halt pending on restart. 

Fix FPA interface bugs. 

Fix CALL and RET co do exact probe if approcimate probe gets TNV, 
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MISQUE 
MPRCHM 

OSR - 

MM - 



CHAR - 
PRLDSV 



Make change for doing restarts on HALT. ...... ^ ^ 

Fix interlocked queues to set MM.NOINT before trying to clear the lock if reserved operand 
deposit to lORESET from the console to. not. take interrupts. 



Fix 

Cham 

Avoii 



le FPA present IPR to use a branch so it will work from the console. 
I machine hang clearing T8 and CACHE. 



Fix indexed immediate. 

Change write type immediate operands to properly bump the PC. 

Fix bug in MM. PRB. WRITE. SIZ when address crosses a page boundary. 

Fix MM. PB. PROBE to properly restore MDR. 

Fix MM. GET. WRITE. PTE to restore VA for JN^ fetching process PTE. 

Avoid machine hang loading the TB. 

Fix FPD bug in MATCHC. 

Avoid machine hang clearing the TB. 



AB 



Initial release to manufacti-ring. 
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XXX ; I Module *E' number Exxx I 

yyy I ! Micro code revision CMTyyy ! 

222 \ 1 Part number 2322zF1-00 I 

__^ — _+ +»,^^,_«„ — — + 



NOTE 



•yyy* IH THE REVISION NUMBER INCICATES NEW PARTS 
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XXX 

yyy 

Z2Z 



+ « + 

I Module *E* number Exxx 

I Micro code revision CMTyyy 

: Part number 23222F1-00 



NOTE 



*yyy* m THE REVISION NUMBER INCICATES NEW PARTS 



+ + + +-.-, + + + + + + + + + + + + + + + + + 

I 146 : 140 : 134 I 128 ! 122 I 116 ! 110 ! 104 ! 098 I 092 1 086 ! 080 I 074 I 068 .' 062 f 056 I 050 I 044 I 038 I 052 j 
:>094*1 062 ! 062 1+094+! 062 I 062 I 062 ! 062 1 062 I 062 I 062 I 062 .' 062 I 062 I 062 I 062 062 *0?4+!+094+ f094 + 
: 967 I 894 I 890 I 963 I 884 \ 880 ! 877 I 874 i 871 I 867 I 861 I 858 I 854 I 851 I 847 I 844 I 843 I 946 . 941 I 936 I 
! ! ; ! I I ! ! I I ! I I I I I ' ' ' ' ' 

ru" : "s^MSr ! "2" M2r J "l 5' :"09" I "?0^^ 079 i 075 I 067 I 061 I 055 ! 049 I 043 I 037 I 031 \ 

\ 062 I 049 : 049 ! 049 I 049 ! 049 I 049 I 049 I 049 I 062 I 049 i 049 I 049 I 049 ! 049 I 049 .'+094+ +094+ +094^ +094 + 

I 899 ; 762 : 757 : 753 I 750 ! 748 I 746 I 744 I 741 1 866 I 734 I 732 I 727 ! 724 ! 721 j 719 I 949 I 945 ! 940 I 935 I 

; ! ! I I I I I I I I J I I ' t ' ' ' ' ' 

;"44"rT3r;73rri2r:"i2rrnri"o8"i"orro96^ 090 \ m \ m \ m \ ott \ 060 1 054 1 048 1 042 \ gze I 030 I 

: 062 I 062 ! 062 ! 062 ! 062 I 062 I 062 I 062 I 062 1 062 I 062 : 062 ! 062 ! 062 I 062 I 044 I 062 I 062 I 062 062 
1 898 i 893 ! 889 ! 886 J 883 I 879 : 876 : 873 I 870 I 865 I 860 1 857 1 853 : 850 I 846 I 507 ! 842 I 836 ! 830 J 824 
; ! : I I : I ! ! I ! ! 1 i J : ! J ! _! I 

:"4r:"3r!"3rj72r!"iiri7T3"i"iorriorj 089 1 111 \ i?? \ m 1 065 1 059 1 oii .■ 047 1 04i .• 035 .; 029 1 

I 062 i 049 ! 049 ! 049 I 062 I 049 I 049 I 049 ! 049 I 062 I+094+! 062 1 050 I 052 I 049 I 044 I +094+ 1+094+ 1+094+ 1+094+1 
; 897 I 760 : 755 ; 752 I 882 ! 747 ! 745 I 743 1 740 1 864 i 955 I 856 I 778 I 786 I 720 1 506 I 948 I 944 1 939 ! 934 .' 

, I I I I I I I • • I I I I i < < • < < ' 

+ + + + + + + + + + + + + + + + + - + + + + 

I 142 : 156 ; 150 ; 124 ! 118 I 112 I 106 J 100 I 094 I 088 I 082 i 076 J 070 i 064 ! 058 I 052 I 046 1 040 1 054 1 028 I 

; +094+1 +094 + ! +094+ 1 +094+ ! +094+ I +094+ 1 +094+ 1 +094+ 1+094+ 1 +094+ 1 +094+ 1 +094+ 1 +094+ 1+094+ 1+094+1 044 i +094+ 1+094+1+094+1+094 + 1 

; 966 ! 965 ! 964 I 962 1 961 1 960 I 959 1 958 I 957 I 956 1 95< 1 955 I 952 ! 951 1 950 I 505 I 947 ! 943 1 938 I 935 I 

;;:::; I ; I 1 I I I 1 1 1 J 1 1 1 _ ; 

:"Ar;"55"r?2r:"25";"ir7";"?"":7or:"o99":"^^^ l 069 l 063 ; 057 l oil \ 045 I 039 I 035 I 027 : 

; 062 ; 062 ; 062 ; 062 ; 062 : 062 I 062 I 062 1 062 1 062 I 062 .' 062 i 062 I 062 I 062 1 044 1 062 1+094+1+094+1+094+1 

: 895 : 891 ! 888 1 885 I 881 1 878 1 87i I 872 1 868 1 862 I 859 1 355 1 852 1 848 I 845 1 504 1 859 I 942 1 937 1 932 1 

'''■■'''' I I 1 1 t 1 1 I 1 I I 

+ 1 + + + i- + + + + + - + « + « — —+ + - + - — + *- +- + - + 4 
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CMT062 CONTROL STORE PARTS LIST 

+ + 

I Module 'E' numbei Exxx I 
I Micro code revision CMTyyy I 

; Part number 23222F1-00 I 

+ + 



1 1 



NOTE 



*yyy* IN THE REVISION NUMBER INCICATES NEW PARTS 
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435 

436 

457 

438 

439 

440 

441 
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CMT052 CONTROL STORE PARTS LIST 



Module 'E' number Exxx 
Micro code revision CMTyyy 
Part number 23z2zFl-00 



ti 



NOTE 



*yyy* IN THE REVISION NUMBER INCICATES NEW PARTS 



: 146 : 

: 049 ! 

: 769 : 

+-' — ■ — +' 

! 145 ! 

; 049 I 

: 768 : 



140 : 134 ; 128 i 122 I 116 I 110 ! 104 ! 098 ! 092 I 086 I 080 i 074 ! 068 I 062 
049 ! 049 ! 047 I 049 ! 047 I 047 \ Qi,? I 049 I 049 I 049 I 049 I 049 1*052*1 049 
763 ! 758 I 581 ! 751 : 569 ! 563 : 557 i 742 J 739 ! 735 ! 770 I 728 I 787 I 722 



+ + + + 

056 I 050 I 044 I 0Z8 i 032 
044 I 047 i 049 .' 049 ; 049 
509 : 503 I 714 I 708 ! 702 



I I 



139 
049 
762 



133 
049 
757 



127 
049 
753 



121 ; 115 

049 ! 049 
750 : 748 



109 : 103 I 097 ! 091 I 085 I 079 ! 073 ! 067 I 06l I 055 I 049 I 043 I 037 I 031 
049 ! 049 I 049 1 049 I 049 ! 049 ! 049 1 049 ! 049 I 049 I 049 I 049 i 049 \ 049 
746 I 744 I 741 ! 758 I 734 ! 732 i 727 I 724 I 721 : 719 I 718 1 713 I 707 I 701 



; 144 I 
: 049 : 
: /67 : 

+ +. 

! 143 i 
!*052*! 

: 790 : 

+ 1. 

; 142 : 
I 049 : 
: 765 : 



158 ! 132 : 126 I 120 \ 114 ! 108 : 102 1 096 I 090 I 084 ! 078 ! 072 I 066 I 060 i 054 I 048 
049 ; 049 i 047 i 047 I 047 I 047 ! 047 I 044 ! 047 ! 047 ! 049 ! 047 I 049 I 044 I 044 I 46A 
761 ; 756 : 579 I 573 1 56/ I 561 1 555 I 549 : 543 : 537 I 731 : 525 1 772 \ 513 I 507 ! 501 



+—---+■ 

I 042 I 
! 049 I 
: 712 ! 



036 
049 
706 



137 : 131 ! 125 I 119 I 113 \ 107 I 101 I 095 ! 089 ! 083 ! 077 ! 071 
049 I 049 : 049 I 049 ! 049 I 049 I 049 I 049 : 049 I 049 1*052* J 050 
760 : 755 : 752 I 749 ! 747 : 745 I 743 I 740 I 737 I 733 \ 789 I 778 



; 065 ; 
1*052* 1 
I 786 I 



059 
049 
720 



053 
044 
506 



047 

*052* 

785 



I 041 I 
1*052*1 
I 784 1 



035 I 

*052*! 

783 J 



136 : 130 ; 124 ; 118 : 112 ; IO6 ! lOO ; 094 l O88 1 082 1 076 ! 070 I 064 
049 ! 049 : 044 ! 044 : 044 : 044 I 044 ; 044 I 044 I 044 I 044 ! 044 I 044 
759 ; 754 ; 577 I 571 I 565 1 559 \ 555 I 547 : 541 \ 535 I 529 : 523 I 517 



058 
044 
511 



052 
044 
505 



046 
049 
716 



040 
049 
710 



034 
049 
704 



030 I 

049 J 

700 I 

029 J 

*052*t 

782 ! 

028 1 

049 ; 

698 f 



141 : 135 ; 129 : 123 ; 117 ; 111 ; 105 ; 099 ! 093 ! 087 ! 081 I 075 ! 069 
049 ; 044 : 046 : 046 ; 046 .' 046 \ 046 : 046 ! 046 I 049 \ 046 I 049 I 046 
764 : 588 : 582 : 576 : 570 \ 564 \ 558 \ 552 I 546 ! 736 ! 534 ! 729 ! 522 

.-.™+— —+—-»+-,,^— .+«^-, -,*+--. -^^-+-. +-- +---.---f-.«-*+— <.«.+«-.*-*+^-— .. 



I 063 I 
I 049 ! 
! 775 ; 

'+ +• 



057 
044 
510 



051 : 045 
044 ! 049 
504 : 715 
■-—-+—-— 



I 039 ! 033 : 027 
! 049 I 049 i 049 

: 709 : 703 : 697 

,+ + + 
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4A2 
^A3 
A44 
US 

AA7 
AA8 

^*50 
A51 
A52 
A53 
ASA 
A55 
A56 
A57 
A58 
A59 
A60 
A61 
A62 
A65 
A6A 
A65 
A66 
A67 

A 68 
A69 
A70 
A71 
A72 
A73 
A7A 
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CMT050 CONTROL STORE PARTS LIST' 

+ + 

I Module *E' number Exxx I 
1 Micro code revision CMTyyy I 

! Part number 2322:.F1-00 ! 

+ . + 



NOTE 



*yyy* IN THE REVISION NUMBER INCICATES NEW PARTS 



1A6 
0A9 
769 



1A0 
0A9 
763 



13A 
0A9 
758 



128 
0A7 
581 



122 
0A9 
751 



116 
0A7 
569 



: 1A5 ! 
I 0A9 ! 

: 768 ; 

+——" + • 
I 1AA ! 
; 0A9 I 

I 767 : 

+„^«^^ + . 

! 1A3 ; 
:*050*: 
: 780 ; 



139 
0A9 
762 



133 
0A9 
757 



127 
0A9 
753 



121 I 115 
0A9 : 0A9 
750 ! 7A8 



138 
0A9 
761 



132 
0A9 
756 



126 
0A7 
579 



120 : llA 
0A7 I 0A7 
573 : 567 



137 
0A9 
760 



131 
0A9 
755 



125 
0A9 
752 



119 
0A9 
7A9 



113 
0A9 
7A7 



1A2 
0A9 
765 



136 
0A9 
759 



no 

0A9 
75A 



12A ! 118 
OAA : OAA 
577 : 571 



112 
OAA 
565 



110 
0A7 
563 



lOA 
0A7 
557 



098 
0A9 
7A2 



092 ! 086 
0A9 ! 0A9 
739 : '35 



080 I 07A 
0A9 I 0A9 
770 I ^28 



068 
0A9 
725 



062 I 056 
0A9 I OAA 
722 I 509 



109 
0A9 
7A6 



103 ! 097 
0A9 : 0A9 
7AA I 7A1 



091 I 085 
0A9 J 0A9 
738 I 73A 



079 I 073 
0A9 I 0A9 
732 ! 727 



067 
0A9 
72A 



061 J 055 
0A9 I 0A9 
721 I 719 



050 I OAA 
0A7 ! 0A9 
503 I 71A 



038 
0A9 
708 



0A9 I 0A3 
0A9 ! 0A9 
718 I 713 



037 
0A9 
707 



108 
0A7 
561 



102 ! 096 
0A7 1 OAA 
555 J 5A9 



090 : 08A 
0^7 1 0A7 
5A3 : 537 



078 I 072 
0A9 I 0A7 
731 I 525 



066 
0A9 
772 



060 I 05A 
OAA : OAA 
513 ! 507 



0A8 
A6A 
501 



0A2 
0A9 
712 



036 
0A9 
706 



107 
0A9 
7A5 



101 i 095 
0A9 I 0A9 
7A3 ! 7A0 



089 ! 083 
0A9 ; 0A9 
737 ; 733 



I 077 ! 071 ; 065 
1*050*1*050*1 0A9 
! 779 I 778 ! 723 



059 I 053 
0A9 : OAA 
720 ! 506 



0A7 
0A9 
717 



0A1 ; 

*050*! 

777 I 



035 I 

*050*! 

776 I 



032 
0A9 
702 



031 
0A9 
701 



106 
OAA 
559 



100 ! 09A 
OAA I OAA 
553 : 5A7 



088 ! 082 
OAA J OAA 
5A1 : 535 



076 1 070 
OAA I OAA 
529 I 523 



06A 
OAA 
517 



058 i 05;^ 
OAA I OAA 
511 : 505 



0A6 
0A9 
716 



OAO 
0A9 
710 



03A 
0A9 
70A 



030 : 

0A9 1 

700 I 
+ 

029 ! 

*050*l 

775 : 

028 I 
0A9 ! 
698 ' 
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475 

at 

A77 

478 

479 

480 

481 

482 

483 

484 

485 

486 

487 

488 

489 

490 

491 

492 

495 

494 

495 

496 

497 

498 

499 

500 

501 

502 

503 

504 

5C5 

506 

507 
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CMT049 CONTROL STORE PARTS LIST' 



Module *E' number Exxx 
Micro code revision CMTyyy 
Part number 23zzzF1"00 



NOTE -^yyy* IN THE REVISION NUMBER INCICATES NEW PARTS 



+ + + + + + + + + + + + + + + + + ^ + + + 

; 146 I 140 ! 134 : 128 ! 122 I 116 I 110 I 104 1 098 ! 092 I 086 i 080 I 074 .' 068 I 062 I 056 I 050 I 044 j 038 .' 032 ! 
:*049<»049*:*049*! 047 1*049*! 047 1 047 \ 047 1*049*1*049* J*049* 1*049* 1 *049* I *049*I*049*I 044 I 047 1*049* I ♦049* 1*049* I 
: 769 I 763 : 758 I 581 \ 751 ! 569 \ 563 : 557 J 742 ! 739 ; 735 i 770 1 728 .' 725 ! 722 I 509 I 503 I 714 I 708 I 702 I 

+ + + + +-^-~-+ + + + + + + + + + + + + + + + 

: 145 : 139 : 133 I 127 : 121 : 115 : 109 ! 103 I 097 I 091 1 085 ! 079 I 073 I 067 I 061 ! 055 ! 049 I 043 I 037 I 031 i 
; *049* ; *049* : *049* : *049* ! *049* 1 *049* ! *049* I *049* I *049* I *049* I *049* ! *049* ! *049* I *049* I *049* I *049* I *049* I *049* I *049* ! *049* I 
i 768 : 762 : 757 [ 753 I 750 \ 748 I 746 \ 744 ! 741 : 738 I 734 I 732 I 727 ! 724 I 721 I 719 ! 718 '/l^^ = _^07^;_701,: 

rur:"3r!"T3rrT2r:"2r!™rr?or I "iori"o9r cm \ iii \ m \ 066 : 060 ; 054 1 048 .• 042 1 036 1 030 1 

!*049*!*049*:*049*! 047 I 047 \ 047 I 047 I 047 ; 044 I 047 I 047 1*049* I 047 1*049*! 044 I 044 i 46A 1*049*1*049*1*049*! 
: 767 : 761 : 756 1 579 ! 573 \ 567 i 561 \ 555 I 549 ! 543 J 537 I 731 ! 525 I 77c ! 513^i__507^: J01_!_712_:^706^I^700_: 

I "ur ; ^i" ! "l 3" ! "2" i"ir I "Tr : "or i"l0^ 059 ! 053 I 047 ! 041 ! 035 I 029 I 

! *049* ! *049* ! *049* 1 *049* 1 *049* ! *049* .' *049* ! *049* ! *049* 1 *049* I *049* I *049* I *049* ! *049* ! *049* I 044 I *049* I *049* I *049* ! *049* I 
: 766 : 760 ; 755 : 752 ! 749 I 747 I 745 I 743 ! 740 ! 737 ! 733 i 730 ! 726 ! 723 ! 720 I 506 \ 7\7 ! 711 ! 705 I 699 ! 

+ + ■ + + + + + + + + + + + + + + + + + + 

: 142 ; 136 : 130 ; 124 \ VI8 : 112 I IO6 ! IOO : 094 ! 088 ! 082 I 076 I 070 ! 064 I 058 ! 052 I 046 I 040 i 034 I 028 I 
:*049*:*049^ 1*049*: 044 : 044 : 044 I 044 1 044 I 044 I 044 I 044 ! 044 J 044 I 044 I 044 ! 044 1*049* 1*049* J *049* 1*049*1 
: 765 : 759 ; 754 ; 577 ; 571 : 565 : 559 : 553 : 547 I 541 I 535 \ 529 ! 523 ! 517 I 511 I 505 1 716 ! 710 I 704 I 698 ! 

+ + ♦ + + 1 + + + + + + + + + + + + + + ■»■ 

; 141 : 155 ; 129 : 125 ! 117 ; in ; 105 : 099 \ 09^ ; 087 l 081 l 075 I 069 ! 063 ! 057 I 051 i 045 \ 039 I 033 \ 027 I 
:*049«; 044 ; 046 : 046 : 046 : 046 : 046 : 046 I 046 1*049*! 046 !*049*I 046 !*049*! 044 I 044 I *049* ! *049* ! *049* ! *049* ! 
: 764 ■ 588 : 582 : 576 ! 570 .' 564 ! 558 ! 552 ! 546 ! 736 ! 554 I 729 ! 522 I 773 I 510 I 504 i 715 ! 709 ! 703 I 697 I 



CMT098.MCX 
REV750.M1C 



508 

509 

510 

511 

512 

513 

5U 

515 

516 

517 

518 

519 

520 

521 

532 

523 

524 

525 

526 

527 

528 

529 

530 

531 

532 

533 

534 

555 

^^36 

■ T 

y58 

54,-' 
54 3 
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Module *E' number Exxx 
Micro code revision CMTyyy 
Part number 23z22F1-09 



NOTE 



*yyy* IN THE REVISION NUMBER INCICATES NEW PARTS 



146 
047 
599 



145 
47E 
598 



144 
047 
597 



143 
048 
596 



142 
044 
595 



141 
046 
594 



140 
044 
593 



134 
047 
587 



139 
045 
592 



133 
047 
586 



138 
047 
591 



132 
045 
585 



137 
048 
590 



131 
047 
584 



136 
044 
589 



130 
044 
583 



135 
044 
588 



129 
046 
582 



128 
047 
581 



122 
047 
575 



116 
047 
569 



110 
047 
565 



104 
047 
557 



098 
047 
551 



092 
047 
545 



086 ! 080 
047 : 047 
539 I 533 



074 I 068 
047 : 047 
527 I 521 



047 
515 



056 
044 
509 



050 
047 
503 



044 : 038 
047 f 047 
497 J 491 



127 
047 
580 



121 
047 
574 



115 
047 
568 



109 
047 
562 



103 
047 
*^56 



097 
047 
550 



091 
047 
544 



085 I 079 
047 i 047 
538 : 532 



073 
047 
526 



067 
047 
520 



061 
47E 
514 



I 055 
: 044 
! 508 



I 049 : 
I 047 : 
! 502 J 



043 ; 037 
047 I 047 
496 I 490 



: 032 
I 04? 
I 485 

Toil 

! 047 
I 484 



126 
047 
579 



120 
047 
573 



114 
047 
567 



108 
047 
561 



102 
047 
555 



096 
044 
549 



090 
047 
543 



084 ! 078 
047 I 047 
537 : 531 



: 072 
; 047 
1 525 



066 
047 
519 



060 
044 
513 



: 054 
I 044 
I 507 



+ +■ 

! 048 I 
; 46A : 
! 501 I 



042 I 036 
047 I 47E 
495 : 489 



125 
047 
578 



119 
047 
572 



113 
047 
566 



107 
047 
560 



101 
047 
554 



: 095 
: 047 
1 548 



089 
047 
542 



083 : 077 
047 1 048 
536 I 666 



071 
048 
665 



065 
047 
518 



059 
047 
512 



I 053 
I 044 
J 506 



047 
048 
664 



041 i 035 
048 ; 048 
494 : 488 



t 030 1^ 

I 47E ! 

I 483 : ! 

+ + I 

: 029 I 

I 048 ! 

I 482 I 



124 
044 
577 



118 

044 
571 



112 
044 
565 



106 
044 
559 



100 
044 
553 



094 
044 
547 



088 
044 
541 



082 : 076 
044 I 044 
535 ! 529 



070 
044 
523 



064 
044 
517 



058 
044 
511 



I 052 
; 044 
: 505 



046 
044 
499 



040 I 034 
044 i 044 
493 : 487 



I 028 I 
I 044 i 
I 481 \ 



123 : 117 
046 ; 046 
576 ■ 570 



111 
046 
564 



105 I 099 
046 ! 046 
558 I 552 



093 
046 
546 



087 
04'. 
540 



\ I 



081 : 075 
046 ; 046 
534 I 528 



069 
046 
522 



063 
046 
516 



057 
044 
510 



051 
044 
504 



1 045 I 

! 044 : 

: 498 J 
+ +. 



039 ; 033 
044 : 046 
492 ! 486 



,+«« « — + 

: 027 : 

! 047 : 
! 480 ! 



• CREP 



.'ENABLE CREF 



FOR FULL ASSEMBLY 
;544 ,8IN 



■+i 
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NCR IN 


^Sw 


^OC 


c, .; -1 


C^O 


ss:^ 




ss=^ 


■- V 


S54 


T8 


SS5 


17 


■"Sg 


u. 


SS7 
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.roc "CHARTS. .MIC" 

.roc "REVISION 20.0" . , , ^ 

Jeff Peng, j.Heom, G.KoeckhOven, C. t. MCDOwFtU P* «• OJUBAljlT 



" Reui''. ion History" 

Add V025 a-^d V(?A.25.?0 vat I'di ty-checks to 5how the hardware contMct 

between MSRC/ and BUS/ tietdi 
f i; : in data tor I^R 3f 

(^^an^e somv documentation and add a few charts 
'oTect some documentation 

Add Tachine c^^e:k logout and memory co*Urol and status registers. 
Initial relea^ie. 
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558 

559 

560 

561 

562 

565 

564 

565 

566 

567 

568 

569 

57C 

571 

5/2 

57? 

574 

575 

576 

577 

578 

579 

580 

581 

582 

583 

584 

585 

586 

587 

588 

589 

590 

591 

592 

593 

594 

595 

596 

597 

598 

599 

600 

601 

602 

60> 

604 

605 

606 

607 
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: PSL Chart 



1 1 



PSL 



4--.t--f < 



+ " + - + 



+ "• + ' 



t- + - + "t- + ' 



5:3:2 2;2!2i2 212 21212 1111:1111110 o:oio;o;n;o o: 
i:0:9817i6!5 A;3 21110 9 8 7 6:5 4 3 2 1 9 8:7:6:5:4:3 2 1 o: 



cit: m :f!i: 
m:p: b :p:s! 

: : 2 ;d; ; 



c : p :m: 
u : R :8: 

R ! V :z; 



BITS 

3:0 

4 

5 

6 

7 

15:8 

20:16 

21 

22:23 

25:24 

26 

2? 

c'9:?S 

50 

51 



I PL 



:D:F:iiTiN 

mi iv;u:v: : 
I I I I I 



z:v:c; 



: psw : 



description 

Condition Codes 

Trace enable 

Integer Overflow trap enable 

Floating Underflow trap enable 

Decimal Overflow trap enable 

Reserved to Digital, must be 2ero 

Interrupt Priority Level 

Reserved to Digital* must be zero 

Previous Mode 

Current Mode 

Interrupt Stack 

First Part Done 

Reserved to Digital, must be zero 

Trace Pend^'ng 

Compat ibii. ity Mode 
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608 

609 

610 

611 

612 

615 

6U 

615 

616 

617 

618 

619 

6?0 

621 

622 

623 

62A 

625 

626 

627 

628 

629 

650 

651 

632 

655 

654 

655 

656 

657 

658 

639 

640 

641 

642 

643 

644 

64 5 

646 

647 

648 

649 

650 

651 

652 

655 

654 

655 

656 

657 

658 
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: Internal Processor Registers' 



00 
01 
02 
05 
04 
05 
06 
07 
08 
09 
OA 
OB 
OC 
OD 

o: 

OF 

10 

n 

12 
15 
14 
15 
16 
17 
18 
19 
1A 
IB 
1C 
ID 
IE 
IF 



COMET IPR*S 



RW 



KSP 

ESP 

SSP 

USP 

ISP 

Reserved 

Reserved 

Reserved 

POBR 

POLR 

PI BR 

P1LR 

SBR 

SIR 

Reserved 

Reserved 

PCBB 

*iCBB 

IPL 

ASTR 

SIRR 

SISR 

Reserved 

CMITRR 

ICCS 

NICR 

ICR 

TODR 

CSRS 

CSRD 

csrs 

CSTD 



WO 



RO 

WO 
RO 



RO 
WO 



KERNEL STACK POINTER 
EXECUTIVE STACK POINTER 
SUPERVISOR STACK POINTER 
USER STACK POINTER 
INTERRUPT STACK POINTER 



PO BASE REGISTER 
PO LENGTH REGISTER 
PI BASE REGISTER 
PI LENGTH REGISTER 
SYSTEM BASE REGISTER 
SYSTEM LENGTH REGISTER 



PROCESS CONTROL BLOCK BASE 

SYSTEM CONTROL BLOCK BASE 

INTERRUPT PRIORITY LEVEL 

AST LEVEL REGISTER 

SOFTWARE INTERRUPT REQUEST REGISTER 

SOFTWARE INTERRUPT SUMMARY REGISTER 

CMI ERROR REGISTER 

INTERVAL CLOCK CONTROL/STATUS 

NEXT INTERVAL COUNT REGISTER 

INTERVAL COUNT REGISTER 

TIME OF DAY REGISTER 

CONSOLE STORAGE RECEIVER STATUS 

CONSOLE STORAGE RECEIVER DATA 

CONSOLE STORAGE TRANSMIT STATUS 

CONSOLE STORAGE TRANSMIT DATA 



20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

2A 

28 

2C 

2D 

2E 

2F 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

3A 

3B 

3C 

3D 

3E 

3F 



RXCS 

RXDB 

TXCS 

TXDB 

TBDR 

CADR 

MCESR 

CAER 

ACCS 

Reserved 

Reserved 

Reserved 

Reserved 

Reserved 

Res?''ved 

Reserved 

Reserved 

Reserved 

Reserved 

Reserved 

Reserved 

Reserved 

Reserved 

10 RESET 

MME 

TBIA 

TBIS 

TB DATA 

Reserved 

PMR 

SID 

TBHP 



RW 



RO 

WO 



RO 



uo 

WO 
WO 



RO 
WC 



CONSOLE RECEIVE CONTROL/STATUS 
CONSOLE RECEIVE DATA BUFFER 
CONSOLE TRANSMIT CONTROL/STATUS 
CONSOLE TRANSMIT DATA BUFFER 
TRANSLATION BUFFER DISABLE REGISTER 
CACHE DISABLE REGISTER 
MACHINE CHECK ERROR SUMMARY r.CulSTER 
CACHE ERROR REGISTER 
ACCELERATOR CONTROL/STATUS REG 



INITIALIZE UNIBUS 
MEMORY MANAGEMENT ENABLE 
TRANSLATION BUFFER INVALIDATE ALL 
TRANSLATION BUFFER INVALIDATE SINGLE 
TRANSLATION BUFFER DATA 

PERFORMANCE MONITOR REGISTER 
SYSTEM IDENTIFICATION 
Probe tb for tb hit 



System Identification 



;5 5 2 2 2 2 2 212 2 2 2 1 1 1 1M 1 1 1 1 1 OJO 0! 
110987654 ; 32109876:54321098:76543210! 



0000001 0:C 000000 O: Micro Rev 



Hardware Rev 



L, 



659 

660 

661 

662 

665 

66A 

665 

666 

667 

668 

669 

670 

671 

672 

67? 

67^ 

675 

676 

677 

678 

679 

680 

681 

682 

685 

684 

685 

686 

687 

688 

689 

690 

691 

692 

693 

694 

695 

696 

697 

698 

699 

700 

701 

70? 



CMT098.MCX 
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MICR02 1M(01) 28-NOV-83 
Macro Levyl Charts 



E 3 
16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Memory Status B Control Registers 
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Macro Level Charts 



Memory Status S Control Registers' 



CMIERR 



CMl ERROR REGISTER 



I PR 



+ 

tf*X17! 



:3:3;2i2;2:2:2:2!2i2i2!2:iii!iii!iiiiiii!i!iiO!0!Oio:o;o;c;oio:o: 

!1!0:9:8:7!6t5:A!3l2J1!0!9l8!7!6;5!4;3;2ni0;9!8l7l6;5 1413:21 i;o! 

>«t_+« + _ + _ + - + -+- + - + - + - + - + - + -f- + - + - +-4 - + -■'■ *- + - + - + - + - + - + -+- + - + - + " + 

: : cMiDJs: smr i rlto i i'bgpr i tbhit ; ber i 



Disable CMI = 1 + ! 

Read ~ 1, Moaify = *■ 

virtual = 0, Physical = 1 -> 

+ - 

Saved CPU Mode <1:0> \ 



Read Lock Timeout = 1 — 
TB G1 Tag Parity Error • 
TB GO Tag Parity Error • 
TB G1 Data Parity Error 
TB 60 Data Parity Error 



TB Hit on last reference (GO or 
Memory Error (Timeout, error) - 

Uncorrectable Error 

Lost Error 

Corrected Read Data 



G1 



MCESR 



MACHINE CHECK ERROR SUMMARY REGISTER 



IPR jV*X26! 



!3 322222222221111111111000000000 0! 
;10987654321098765432109876543210! 

+ _ + - + » + - + « + -. + -. + -. + -. + - + -. + - + -+- + - + - + « + - + - + - + "♦" + - + - + - + - + " + - 4— + - + - + - + 

1 t I I t 



MB2 



till 



BUS ERROR, Re^er to Bus ^rror Register or CMIERR 

TB PARITY ERROR, Refer to CMIERR 

M8Z - »— --— 

XB fetch for ISTRM - 1, Operand Fetch = 



l. .._. 



CMT098,MCX 

CHARTS, MIC 



MICR02 1M(01) 28-NOV-83 
Macro Level Charts 



16:30:35 CLOKX Rev 13.00, Clock rate - 160ns 
Memory Status 8 Control Registers 



703 
704 
70S 
706 
707 

708 

709 

710 

711 

712 

713 

7U 

715 

716 

7\1 

718 

719 

720 

721 

722 

723 

12i^ 

72'> 

726 

7?7 

728 
729 
730 
/'51 
732 
7^1 
734 
73'> 
^56 
/V( 
7 ',8 

740 
7A1 
74? 
74 3 



T9DR 



TRANSLATION BUFFER GROUP DiSABLF REGISTER IPR ft''t2^\ 



13 322222222221111111111000000000 01 
;i09876:i4321098765432109876543210; 

: MB2 I : : .' ; 
* — --+ + 



Random Replacement, 1 = Force Replacement 

Replace Group 0, 1 = Replace Group 1 

Force Miss Group 1 

Force Miss Group " — — — 



! CADR 


'"■ 


'" 


■ ^ * 








■ «*•< 


CACHE 


DISABLE 


REGISTER 






* ^ k 


* ^ *< 




IPR 


#'^X25I 


:3 3 2 2 

:l 9 8 


2 
7 

1—1 


2 
6 


2 
5 

1— ' 


c 
4 


2 
3 


2 
2 

I—- 


2 2 1 
1 9 


1111 
8 7 6 5 

MBZ 


11111 
4 3 2 10 



9 



8 

V- 



7 



6 



5 



4 3 



? 


Oi 

1 0! 

1 1 
--+ — 't 






































1 



1 ^ CACHE OFF 



■ (AfR 












V ^ * 




CACHE 


ERROR 


REGISTER 






■ «■ * 


■ •>• • 




IPR U'')(.27 \ 


:^ 3 ? 

: 1 9 
+ - + - + -■( 


c 

8 


2 


6 
1-- 


2 

5 

^- 


2 

4 


2 
3 


2 
2 


2 2 1 
1 9 


1111 
8 7 6 5 

MBZ 


1111 
4 3 2 1 


1 




9 



8 



7 



6 



5 4 3 

1 


000: 
2 1 0: 

K-+-+-+ 

1 1 1 

1 1 t 



Cache 
f"dc he 
lost fc 
lache 



Tag 
Data 
rror 
Hit 



Parity Error ■ 
Parity Error 
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7^4 

7-^5 

7A6 
7(^7 
748 
7A9 
750 
7S1 
752 
755 
75A 
755 
756 
757 
758 
759 



CMT098.MCX 
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6 3 
28-NOV-83 16:30:35 CLOKX Rev 13.00. 
: Machine Check Logout Stack 



Clock rate = 160ns 
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Macro Level Charts 



: Machine Check Logout Stack** 

MACHINE CHECK EXCEPTION STACK LOGOUT TA8LE 



(SP) 


LENGTH 


PARAMETER 


00000028 


CSP)+A 


SUMMARY PARAMETER 


OOOOOOOX 


(SP)+8 


VA 






XXXXXXXX 


(SP)+C 


PC at 


time 


of error 


XXXXXXXX 


(SP)+10 


MDR 






XXXXXXXX 


(SP) + U 


SAVED 


MODE 


REG 


OOOOOOOX 


(SP)+18 


RLTO 






OOOOOOOX 


(SP)+1C 


T8GPR 






OOOOOOOX 


(SP)+20 


CAER 






OOOOOOOX 


(SP)+24 


BER 






OOOOOOOX 


(SP)*28 


HCESR 






OOOOOOOX 


(SP)*?C 


PC 






XXXXXXXX 


(SP)+30 


PSL 






XXXXXXXX 



SUMMARY PARAMETER 
CS Parity Error 



1 
2 

6 

7 



Memory Error, Cache Parity, 
Time Out, or TBUF parity 
Micro-seguencing error, 
entered filler micro-code 
Bad IRD 



CMT098.nCX 
CHARTS, MIC 



760 

761 

762 

763 

76^ 

765 

766 

767 

76H 

76M 

770 

771 

772 
7/5 
77A 
/7S 
776 
777 
778 
779 
780 
781 
782 
785 
78A 
785 
786 
787 

788 

789 

790 

791 

792 

79^ 

7'? A 

795 

796 

797 

798 

799 

800 

801 

802 



H 3 
MICR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Macro Level Charts : Machine Cbeck Logout Stack 

+ + 

! RLTO READ LOCK TIMEOUT RbGISTER *X18(SP)! 
+ - + 

13 32222222222111111111 1000000000 O: 
:i 0987654321098765^321098765^321 OJ 
+-+^+«+«+-.+-.+-.+-+- +-+-+-+-+-+-+-+-+-+- + -+-+-+-+-+- + -+-+-+- +-+"+-+ 

: MBZ : ! 

+ +-+ 



Read Lock Time Out on CMI 



SHR 



SAVED CPU MODE REGISTER 



XU(SP) 



13 322222222221111111111000000 
;1098765A3210987654321098765A 

+_+,f,.+-+^+-+-+-.f-+-+-+ -+-+-♦-♦-+-+-+-+-+- +-+-+-+-+-+-+•+ 

: MB2 I 

+ + 



01 
3 2 10: 



Read Reference - 1, Modify Reference = — 
Virtual Reference = 0, Physical Reference = 1 

Saved CPU Mode <1.'0>, 00 = Kernel 

01 - Exec 

10 = Supervisor 

11 = User 



BER 



BUS ERROR REGISTER 



X£?A(SP) 



13 3222222222211111111110000000 
:i098765A321098765A321098765A3 

MBZ : 



o: 

2 1 01 



Meoiory Error 

Uncorrectable Irror • 

Lost Error -^ --• 

Corrected Data Error 
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CMT098.MCX 
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.?8-N0V-83 16:30:35 CLOKX Rev 
: System Control Block 



13.00, Clock rate = 160ns 
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803 

80A 

805 

806 

807 

808 

809 

810 

811 

812 

813 

8U 

815 

816 

817 

818 

819 

820 

821 

822 

823 

82A 

825 

826 

827 

828 

829 

850 

831 

332 

853 

854 

835 

836 

837 

838 

839 

840 

841 

84? 

843 

844 

845 

846 

847 

848 
849 
850 
851 
852 
853 



.TOC " Macro Level Charts 

Vector Description 



: System Control Block" 

JPL I/f 



SCBB+0 


Not Used 




- 


SCBB+4 


Machine Check 




IF 


SCBB+8 


Kernel Stack Inva 


Lid 


IF 


SCBB+C 


Power 


rail 




IE 


SCBB+10 


Reserved Opcode 




- 


SCBB+14 


Customer Opcode XFC 


— 


SCBB08 


Reserved Operand 




- 


SCBB+IC 


Reserved Address 


Mode 


- 


SCBB+20 


Access Violation 




- 


SCBB*24 


Trans 


lation Inval 


id 


- 


SCBB+28 


Trace 


Trap 




- 


SCBB+?C 


Breakpoint Opcode 




— 


SCBB+30 


Compatability Mode 


— 


SCBB+34 


Arithmetic Trap 




- 


SCBB+40 


CHMK 






- 


SCBB+44 


CHME 






- 


SCBB*48 


CHMS 






- 


SCBB*4C 


CHMU 






- 


SCBB+54 


Corrected Read Data 


lA 


SCBB+60 


Write 


Bus Error 




ID 


SCBB+84 


Snft 


Interrupt 




1 


SCBB+88 


Soft 


interrupt 




2 


SCBB+8C 


Soft 


Interrupt 




3 


SCBB+90 


Soft 


Interrupt 




A 


SCeB>94 


Soft 


Interrupt 




5 


SCBB*98 


Soft 


Interrupt 




6 


SCBB*9C 


Soft 


Interrupt 




7 


SCBB+AO 


Soft 


Interrupt 




8 


SCB8+A4 


Soft 


interrupt 




9 


SCBB+A8 


Soft 


Interrupt 




A 


SCBB+AC 


Soft 


Interrupt 




B 


SCBB*AD 


Soft 


interrupt 




^ 


SCBB*e4 


Soft 


Interrupt 




D 


SCBB+B8 


Soft 


Interrupt 




t 


SC8B+BC 


Soft 


Interrupt 




F 


SCBB+CO 


Interval Timer 




18 


SCBBtFQ 


TU-58 Receive 




14 


SCB8+F4 


TU-58 Transmit 




14 


SC8B*F8 


Console Receive 




14 


SC8B+FC 


Con'^ole Transmit 




14 


SCBB+110-i:";8 


MASSBUS 




14-17 


SCBB+200 


Unibus 




14-17 


MACRO VECTOR 


8ITS<1:0> = 


; Proces?i 


Interr 


upt on 


MACRO VECTOR 


B1TS<1:0> = 


1 ; Pf ocess 


Interrupt or 


MACRO VECTOR 


eiTS<l:0> = 


2 ; Trap to 


WCS lo 


cation 


MACRO VECTOR 


BITS<1 :0> = 


3 ; Halt Processor 





Kernel Stack uniess PSL 



<]s> ^ ■; 

■ tack 
is present 
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MICRO? 1M(01) 28-NOV-83 16:30:35 ClOKX Rev 13.00, Clock rate = 160ns 
Macro Level Charts : Hassbus and Um'bus Vector Generation 



P*5^e 35 



85^ 
855 
856 
857 

358 
859 
860 

861 

862 

863 

86^ 

865 

866 

867 

868 

869 

870 

871 

87? 

873 

87*; 

875 

876 

877 



.TQC " Macro level Charts 



; Massbus and Unibus Vector Generation' 



MASSBUS VECTORS 

MOR after CMI WRITE VECTOR from a Massbus Adaptor 

+ ^ + 

\lZ222^222222^ 1 11 111 11 1000000000 0: 
:l098765A321098765A3?1098765A3210i 

+ « + -, + ™ + ^ + _ + «yw + - + - + - + .- + - + -. + - + - + - + - + -+- + - + - + --f-. + - + - + " + -t- + - + - + -+- + 

: m? :o 1 X X 1 V Y o: 



XX = The encoded priority plug BR. XX 



YY = JhQ MBA addr-ens jumper selection 

YY = 



= 00 for F./^A i 
= 01 for L-"?5 , 
- 1C for i'K6 t 

- 1 1 \>r an? ; 

00 for .6/ j 

01 -ror ,^:i.\ ^ ! 

10 for m^ 2 I 



UNIBUS VECTORS 

MOr after CMI WRITE VECTOR from UBi 

+ + + 

; MBZ \0 ^ I I 2 I I '^ 2 Z l\ ZlUllll = The Unibus vector 
+ + + + 



my after CMI WRlTt VECTOR from UBI 
: mi 



W ^ I I 2 2 I 1 I I 2\ 











; CMT098.MCX 




M1CR02 


; CHARTS. MIC 




Macro U€ 


;878 


TOC " Macro 


Level charts 


;e79 








;880 








;881 








;582 








;883 








;88A ; 


ACBB 


9D 


BGTR H 


;885 ; 


ACBD 


6F 


DGTRU 1A 


;886 


AC8F 


<;f 


BIC62 8A 


;887 ; 


ACBL 


F1 


B1CB3 BB 


;888 ; 


ACBW 


3D 


B1CL2 CA 


;889 


ADAWI 


58 


BICL5 CB 


;890 ; 


ADDB2 


80 


BICPSW B9 


;891 


ADDB3 


81 


BICW2 AA 


;892 


ADnD2 


60 


B1CW3 A8 


;895 


ADDD3 


61 


BISB2 88 


;89'* 


AD0F2 


^0 


BISB3 89 


;895 


ADDF3 


^^ 


BISL2 C8 


;896 


ADt^L2 


CO 


BISL3 C9 


;897 


ADDL3 


CI 


BISP5W 88 


;898 


ADDPA 


20 


3ISW2 A8 


;899 


AD0P6 


21 


B1SW3 A9 


;900 


A0DW2 


AO 


BITB 93 


;901 


ADDW3 


A1 


BITL D3 


;90a 


■ ADWC 


08 


BITW B3 


;905 


■ AOBLEQ 


F3 


BLBC E9 


;QOA 


• AOBLSS 


F2 


BLBS E8 


;905 


; ASHl 


78 


BLEQ I'' 


;906 


; ASHC' 


F8 


BLEQU 1B 


;907 


; ASHQ 


79 


BLSS 19 


;908 


; BB 


El 


BLSSU IF 


;909 


; BBCC 


E5 


BNEQ 12 


;910 


; BBCC I 


E7 


BNEQU 1? 


;9n 


; BBC 5 


:?3 


3PT 03 


;9V 


; BBS 


.0 


BRB 1 1 


;915 


; BBSC 


PA 


BRW 31 


;9K 


. BBSS 


12 


BSB8 10 


;915 


; 8BSS1 


E6 


8SBW 30 


;916 


; BCC 


IE 


BVC 1C 


;^yl7 


; BCS 


IP 


BVS ID 


;918 


; BEQL 


13 


CALLG FA 


;919 


; 8E0LU 


15 


CALLS FB 


;Q20 


; BGFO 


1£ 


CASE 8F 


;9?1 


; 8GEQU 


IE 


CASEL CF 



1M(01) 



28-N0V-83 



charts 



16:30:35 
Instruction 



3 

CLOKX Rev 13.00. 
Name vs Op Code 



Clock rate = 160ns 
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CASEW 

CHME 

CHMK 

CHMS 

CHMU 

CLRB 

CLRD 

CLRF 

CLRL 

CLRQ 

CLRW 

CMOS 

CMPC3 

CMPC5 

CMPD 

CMPF 

CMPL 

CMPP3 

CMPPA 

CMPV 

CMPW 

CMPZV 

CRC 

CVT8D 

CVT8F 

CVTBL 

CVTBW 

CVTDP 

CVTDF 

CVTDL 

CVTDW 

rVTFB 

CVTFD 

CVTFL 

CVTFW 

CVTL8 

CVTLD 

CVTLF 



Instruction Name vs Op Cocie' 



AF 

BD 

BC 

BE 

BF 

9A 

7C 

DA 

DA 

7C 

8A 

91 

29 

2D 

71 

?1 

D1 

35 

37 

EC 

81 

ED 

OB 

6C 

AC 

98 

99 

68 

76 

6A 

69 

A8 

56 

AA 

A9 

F6 

6E 

AE 



CVTLP 


F9 


CVTLW 


F7 


CVTPL 


36 


CVTTP 


26 


CVTPT 


2A 


CVTPS 


08 


CVTRDL 


68 


CVTRFL 


A6 


CVTSP 


09 


CVTWB 


33 


CVTW 


6D 


CVTWF 


AD 


CVTWL 


32 


DECB 


97 


DECL 


D7 


DECW 


87 


DIVB2 


86 


DiV63 


87 


DIVD2 


66 


DIVD3 


67 


DIVF2 


A6 


DJVF^ 


A7 


DIVL2 


C6 


DIVL3 


C7 


DIVP 


27 


DIVW2 


A6 


DIVW3 


A7 


EDITPC 


38 


EDIV 


78 


EMOJD 


7A 


EMODF 


5A 


EMUL 


7A 


ESCD 


FD 


ESCE 


FE 


ESCF 


FF 


EXTV 


EE 


EXT2V 


EF 


FFC 


EB 



FFS 


EA 


HALT 


00 


INC8 


96 


JNCL 


D-:^ 


INCW 


86 


INDEX 


OA 


INSCHI 


5C 


INSQTI 


5D 


INSQUE 


OE 


INSV 


FO 


JrfP 


17 


J SB 


16 


LDPCTX 


06 


LOCC 


3A 


MATCHC 


39 


MCOMB 


92 


MCOMl 


D2 


MCOMW 


B2 


MP PR 


DB 


MNEG8 


BE 


MNEGD 


7? 


MNEGF 


5? 


MNEGL 


CE 


MNEGW 


AE 


MOVAB 


9E 


MOVAD 


7E 


MOVAF 


DE 


MOVAL 


DE 


MCVAQ 


7E 


MOVAW 


3E 


MOVB 


90 


M0VC3 


28 


M0VC5 


2C 


MOVD 


70 


MOVF 


50 


MOVL 


DO 


MOVP 


3A 


MOVPSL 


DC 



MOVQ 


7D 


MCVTC 


2E 


MOVTUC 


2f 


MOVW 


80 


M0V2BL 


9A 


MOVZBW 


98 


HOVZWL 


3C 


MiPR 


DA 


MUL82 


8A 


MUL83 


85 


MULD2 


6A 


MULD3 


65 


MULP2 


AA 


MULF3 


A5 


MULL 2 


CA 


MULL 3 


C5 


MULP 


25 


MULW2 


AA 


MULW3 


A5 


NOP 


01 


POIYD 


75 


POLYF 


55 


POPR 


8A 


PROBER 


OC 


PROBEW 


OD 


PUSHAB 


9P 


PUSHAD 


7F 


PUSHAF 


DF 


PUSHAL 


DF 


PUSHAQ 


7F 


PUSHAW 


3F 


PUSHL 


DD 


PUSHR 


BB 


RE I 


02 


REMQHI 


5E 


REMQTI 


5F 


REMQUE 


OF 


resvrd 


57 



resvrd 


1^9 


resvrd 


5A 


resvrd 


58 


resvrd 


77 


RET 


OA 


ROIL 


9C 


RS8 


05 


SBWC 


D9 


SCAN 


2A 


<^KPC 


38 


S0B6EQ 


FA 


S0B6TR 


K5 


SPANC 


28 


SU862 


82 


SUBB5 


83 


SUBD2 


62 


SUBD3 


63 


SUBF2 


A2 


SUBF3 


A3 


SUBL2 


C2 


SUBL3 


C3 


SUBPA 


22 


SUBP6 


23 


SUBW? 


A? 


SUBW3 


A3 


SVPCTX 


07 


TSTB 


95 


TSTD 


73 


TSTF 


53 


TSTL 


D5 


TSTW 


B5 


XFC 


FC 


X0RB2 


8C 


X0RB3 


8D 


X0RL2 


CC 


X0RL5 


CO 


X0RW2 


AC 


X0RW3 


AD 



922 

925 

92A 

925 

926 

927 

928 

929 

930 

931 

932 

935 

93A 

935 

936 

957 

938 

939 

9^0 

9A1 

Q42 

9A3 

9^4 

9A5 

9A6 

9A7 

948 

949 

950 

951 

952 

955 

954 

955 

956 

957 

958 

959 

960 

961 

962 

963 

964 
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ESCD Instruction Name vs Op CodeCTwo byte op code" fOxx) 
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Macro Level Charts 



ESCD Instruction Name vs Op Codedwo byte op codes fOxx) 



AC8G 

ACBH 

ADDG? 

ADDG5 

ADDH2 

ADDH3 

CLRH 

CLRO 

CMPG 

CMPH 

CVT8G 

CVTBH 

CVTDH 

CVTFG 

CVTFH 

CVTG8 

CVTGF 

CVTGH 

CVTGL 

CVTGW 

CVTHB 

CVTHD 

CVTHF 

CVTHG 

CVTHL 

CVThW 

CVTl.G 

CVTLH 

CVTRGL 

CVTRHl 

CVTWG 

CVTWH 

0iVG2 

DIVG3 

D1VH2 

DIVH5 

EMOOG 



4F 

6F 

40 

41 

60 

61 

7C 

7C 

51 

71 

4C 

6C 

32 

99 

98 

48 

33 

56 

4A 

49 

68 

F7 

F6 

76 

6A 

69 

4E 

6E 

46 

6B 

4D 

6D 

46 

47 

66 
67 
54 



FMODH 


74 


MNEoG 


52 


MNEGH 


72 


MOVAH 


7E 


MOVAO 


7E 


MOVG 


50 


MOVH 


70 


MOVO 


70 


H'JLG2 


44 


MUL63 


45 


MULM2 


64 


MULH5 


65 


POLYG 


55 


POl YH 


/b 


PUSHAH 


n 


PUSHAO 


7? 


resvrd 


00 


resvrd 


01 


resvrd 


02 


resyrd 


05 


resvrd 


04 


resvrd 


05 


resvrd 


06 


resvrd 


0/ 


resvrd 


08 


resvrd 


09 


resvrd 


OA 


resvrd 


OB 


resvrd 


OC 


resvrd 


OD 


resvrd 


OE 


resvrd 


OF 


resvrd 


10 


resvrd 


n 


rpsvrd 


12 


resvrd 


15 


resvrd 


14 



resvrd 


15 


resvf d 


16 


resvrd 


1/ 


resvrd 


18 


resvrd 


19 


resvrd 


1A 


resvrd 


18 


resvrd 


1C 


resvrd 


ID 


resvrd 


IE 


resvrd 


IF 


resvrd 


20 


resvrd 


21 


resvrd 


22 


resvrd 


25 


resvrd 


24 


resvrd 


25 


resvrd 


26 


resvrd 


27 


resvrd 


28 


resvrd 


29 


resvrd 


2A 


resvrd 


28 


resvrd 


2C 


resvrd 


2D 


resvrd 


21 


resvrd 


2f 


resvrd 


30 


resvrd 


51 


resvrd 


34 


resvrd 


55 


resvrd 


36 


resvrd 


3/ 


resvrd 


58 


resvrd 


39 


resvrd 


3A 


resvra 


5B 



resvrd 3C 
resv.d 3D 
resvrd 3£ 
resvrd 3F 
resvrd 57 
resvrd 58 
resvrd 59 
resvrd 5A 
resvrd 58 
resvrd 5C 
resvrd 5D 
resvrd 5E 
resvrd 5F 
resvrd 77 
resvrd 78 
resvrd 79 
resvrd 7A 
resvrd 78 
resvrd 80 
resvrd 81 
resvrd 82 
resvrd 83 
resvrd 84 
resvrd 85 
resvrd 86 
resvrd 87 
resvrd 88 
resvrd 89 
resvrd 8A 
resird 88 
resvrd 8C 
resvrd 8D 
resvrd 8t 
resvrd 8F 
resvrd 90 
resvrd 91 
resvrd 92 



resvrd 93 
resvrd 94 
resvrd 9? 
resvrd 96 
resvrd 97 
resvrd 9A 
resvrd 98 
resvrd 9C 
resvrd 9D 
resvrd 9E 
resvrd 9F 
resvrd AO 
resvrd A1 
resvrd A2 
resvrd A3 
resvrd A4 
resvrd A5 
resvrd A6 
resvrd A7 
resvrd AP 
resvrd A9 
resvrd AA 
resvrd A8 
resvrd AC 
resvrd AO 
resvrd AE 
resvrd AF 
resvrd BO 
resvrd 81 
resvrd 82 
resvrd 83 
resvrd 84 
resvrd 85 
resvrd 86 
resvrd 87 
resvrd 88 
resvrd 89 



resvtd BA 
resvrd BB 
resvrd BC 
resvrd BD 
resvrd BE 
resvrd BF 
resvrd CO 
resvrd CI 
resvrd C2 
resvrd C3 
resvrd C4 
resvrd C5 
resvrd C6 
resvrd C7 
resvrd C8 
resvrd C9 
resvrd CA 
resvrd CB 
resvrd CC 
r-^svrd CD 
resvrd CE 
resvrd CF 
resvrd DO 
resvrd D1 
resvrd D2 
resvrd D3 
resvrd 04 
resvrd 05 
resvrd D6 
resvrd 07 
resvrd 08 
resvrd 09 
resvrd OA 
resvrd 08 
resvrd DC 
resvrd DD 
resvrd DE 



resvrd 


OF 


resvrd 


£0 


resvrd 


El 


resvrd 


E2 


resvrd 


c'S 


resvrd 


E4 


resvrd 


E5 


resvrd 


E6 


resvrd 


E7 


resvrd 


E8 


resvrd 


E9 


resvrd 


EA 


resvrd 


EB 


resvrd 


EC 


resvrd 


EO 


resvrd 


EE 


resvrd 


EF 


resvrd 


FO 


resvrd 


F1 


resvrd 


f2 


resvrd 


F5 


resvrd 


F4 


resvrd 


F5 


resvrd 


F8 


resvrd 


F9 


resvrd 


FA 


resvrd 


FB 


resvrd 


FC 


resvrd 


FO 


resvrd 


FE 


resvrd 


FF 


sueG3 


43 


SUBG2 


42 


SUBH2 


62 


SUBH3 


63 


TSTG 


53 


TSTH 


73 



; CMT098.MCX 


MICR02 


; CHARTS, MIC 


Macro U 


;965 


TOC " Macro 


Level Charts 


;966 






;967 






;968 






;969 






;970 






;971 


00 HALT 


22 SUBPA 


;972 


01 NOP 


23 5U8P6 


;975 


02 REl 


2A CVTPT 


;974 


03 8PT 


25 MULP 


;975 


0-!. RET 


26 CVTTP 


;976 


05 RSB 


27 DIVP 


;977 


06 LOPCTX 


^B M0VC3 


;978 ; 


07 SVPCTX 


29 CMPC3 


;979 


08 CVTPS 


2A SCANC 


;980 


09 CVTSP 


28 SPANG 


;981 


OA INDEX 


2C M0VC5 


;982 


OB CRC 


2D CMPC5 


;983 


OC PROBER 


2E MOVTC 


;98A 


OD PROBEW 


2F MOVTUC 


;985 


OE INSQUE 


30 BS8W 


;986 


OF REMQUE 


31 BRW 


;987 


10 BS8B 


32 CVTWL 


;988 


11 BRB 


33 CVTWB 


;989 


12 RNEQ 


3A MOVP 


;990 


12 BNEQU 


35 CMPP3 


;991 


13 BEQL 


36 CVTPL 


;99^ 


• 13 BEOLU 


37 CMPPA 


;993 


• K BOTR 


38 EDITPC 


;99A 


; 15 BiEQ 


39 MATCHC 


;995 


; 16 JS8 


3A lUCC 


;996 


; 17 JMP 


3B SKPC 


;997 


; 18 BGEQ 


3C HOVZWL 


;998 


; 19 BLSS 


3D ACBW 


;999 


; 1A BGTRU 


3E MOVAW 


;1C00 


; IB BIEQU 


^F PUSHAW 


;1001 


; K BVC 


AC A0Df2 


;1002 


; 10 BVS 


41 ADDF3 


;1003 


; IE BCr 


A2 SU6F2 


;1004 


; IE BGEQU 


A3 SU8F3 


;1005 


; If BCS 


A A MUL^2 


;1006 


; n BLSSU 


A5 MULF5 


;1007 


; 20 ADDPA 


A6 DIVF? 


;1008 


; 21 A0DP6 


A7 DIVF 3 
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Op Code vs Instruction Name' 



A8 CVTFB 
A9 CVTFW 
AA CVTFL 
AB CVTRFL 
AC CVT8F 
AD CVTWF 
AE CVTLF 
AF AC8F 

50 MOVE 

51 CMPF 

52 MNEGF 

53 TSTF 
5A EMODF 

55 POI.YF 

56 CVTFD 

57 resvrd 

58 ADAWI 

59 resvrd 
5A resvrd 
58 resvrd 
5C INSQHI 
5D INSQTl 
5E REMQHI 
5F REMQTI 

60 ADDD2 

61 ADDD3 

62 SU8D2 

63 SUeD3 
6A MULD2 

65 MULD3 

66 0IVD2 

67 DIVD3 

68 CVTDB 

69 CVTDW 
6A CVTDL 
68 CVTRDL 
6C CVTBD 
6D CVTWD 



6E 

6F 

70 

71 

72 

73 

7A 

75 

76 

77 

78 

79 

7A 

78 

7C 

7C 

7D 

7E 

7^ 

7F 

?F 

80 

81 

82 

83 

8A 

85 

86 

87 

88 

89 

8A 

88 

8C 

8D 

8E 

8F 

90 



CVTLD 

ACBD 

MOVD 

CMPD 

MNEGD 

TSTD 

EMODD 

POLYD 

CVTOF 

resvrd 

ASHL 

ASHO 

EMUL 

EDIV 

CLRD 

CLRQ 

MOVQ 

MOVAD 

MOVAQ 

PUSHAD 

PUSHAQ 

ADD82 

ADDB3 

SUBB2 

SUBB3 

MULB2 

MULB5 

D1V82 

DIV83 

BISB2 

BISB3 

BICB2 

BICB3 

X0RB2 

X0R83 

MNEGB 

CASES 

MOVB 



91 

92 

93 

9A 

95 

96 

97 

98 

99 

9A 

98 

9C 

9D 

9E 

9F 

AG 

A1 

A2 

A3 

AA 

A5 

A6 

A7 

A8 

A9 

AA 

AB 

AC 

AD 

AE 

AF 

80 

B1 

82 

B3 

6A 

85 

86 



CMPB 

MC0M8 

81 TB 

CLRB 

TST8 

INCB 

DECB 

CVT8L 

CVTBW 

MOVZBL 

MOVZBW 

ROIL 

AC8B 

M0VA8 

PUSHA8 

ADDU2 

ADDW3 

SU6W2 

SI)6W3 

MULW2 

MULW3 

DIVW2 

DJVW3 

BISW2 

BISW5 

BICW2 

BiCW3 

X0RW2 

X0RW3 

MNEGW 

CASEW 

MOVW 

CMPW 

MCOMW 

BJTW 

CLRW 

TSTW 

INCW 



B7 

88 

B9 

BA 

68 

8C 

BD 

BE 

BF 

CO 

CI 

C2 

C3 

CA 

C5 

Co 

C7 

C8 

C9 

CA 

C8 

CC 

CD 

CE 

CF 

DO 

D1 

D2 

D3 

DA 

DA 

D5 

D6 

D7 

D8 

D9 

DA 

DB 



DECW 

BISPSW 

BICPSW 

POPR 

PUSHR 

CHMK 

CHME 

CHMS 

CHMU 

ADDL2 

ADDL3 

SU8L2 

SU8L3 

MULL 2 

MULL 3 

DJVL2 

DIVL3 

BISL2 

BISL3 

BICL2 

BICL3 

X0RL2 

X0RL3 

MNEGL 

CASEL 

MOVL 

CMPL 

MCOML 

BITL 

CLRF 

CLRL 

TSTL 

INCL 

DECL 

ADWC 

SBWC 

MTPR 

MFPR 



DC 

DD 

DE 

DE 

DF 

DF 

EO 

El 

E2 

E3 

EA 

E5 

E6 

E7 

E8 

E9 

EA 

EB 

EC 

ED 

EE 

EF 

FO 

F1 

F2 

F3 

FA 

F5 

F6 

F7 

F8 

F9 

FA 

FB 

FC 

FD 

FE 

FF 



MOVPSL 

PUSHL 

MOVAF 

MOVAL 

PUSHAF 

PUSHAL 

BBS 

BBC 

BBSS 

68CS 

B8SC 

8BCC 

B6SSI 

BBC CI 

8L8S 

BlBC 

FFS 

FFC 

CHPV 

CMPZV 

EXTV 

EXT2V 

INSV 

AC8L 

AOBLSS 

A08LEQ 

SOBGEQ 

SOBGTR 

CVTLB 

CVTLW 

ASHP 

CVTLP 

CALLG 

CALLS 

XFC 

ESCO 

ESCE 

ESCF 
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1009 

1010 

1011 

101Z 

1013 

1014 

1015 

1016 

1017 

1018 

1019 

1020 

1021 

1022 

1023 

1024 

1025 

1026 

1027 

1028 

1029 

1030 

1031 

1032 

1033 

1034 

1035 

1036 

1057 

1038 

1039 

1040 

1041 

1042 

1043 

1044 

1045 

1046 
1047 

1048 
1049 

1050 
1051 



,TOC 
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ESCD Op Code vs Instruction NameCTwo byte op codes FDxx) 



00 
01 
02 
03 
04 
05 
06 
07 
08 
09 
DA 
OB 
OC 
00 
OE 
OF 
10 

11 

12 
13 
14 
15 
16 
17 
18 
19 
1A 
IB 
U 
1D 
IE 
U 
20 
21 
22 
25 
24 



resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 

resvrd 
resvro 

resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 

resvrd 
resvrd 

resvrd 
resvrd 
resvrd 

resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resv/rd 
resvrd 
resvrd 
resvrd 
resjrd 
resvrd 
resvrd 



25 resvrd 

26 resvrd 

27 resvrd 

28 resvrd 

29 resvrd 
2A resvrd 
2B resvrd 
2C resvrd 
2D resvrd 
2E resvrd 
2F resvrd 

30 resvrd 

31 resvrd 

32 CVTDH 

33 CVTGF 

34 resvrd 

35 resvrd 

36 resvrd 

37 resvrd 

38 resvrd 

39 resvrd 
3A resvrd 
36 resvrd 
3C resvrd 
3D resvrd 
3E resvrd 
3F resvrd 

40 ADDG2 

41 ADDG3 

42 SU8G2 
45 SU8G3 

44 MULG2 

45 MULG3 

46 D»VG2 

47 njvG5 

48 CVTGB 

49 CVTGW 



4A 


CVT6L 


48 


CVTRGL 


4C 


CVTBG 


4D 


CVTWG 


4E 


CVTLG 


4F 


AC8G 


50 


MOVG 


51 


CMPG 


52 


MNE6G 


53 


TSTG 


54 


EMOOG 


55 


POLYG 


56 


CVTGH 


57 


resvrd 


58 


resvrd 


59 


resvrd 


5A 


resvrd 


58 


resvrd 


5C 


resvrd 


5D 


resvrd 


5E 


resvrd 


5F 


resvrd 


60 


ADDH2 


61 


ADDH3 


62 


Sl'8H2 


63 


SU8H3 


64 


MULH2 


65 MULH3 


66 


DIVH2 


67 


DIVH3 


68 


CVTH8 


69 


CVTHW 


6A 


CVTHL 


68 


CVTRHL 


6C 


CVTBH 


6D 


CVTWH 


6E 


CVTLH 



6F ACBH 

70 MOVH 

71 CMPH 

72 MNEGH 

73 TSTH 

74 EMODH 

75 POLYH 

76 CVTHG 

77 resvrd 
7B resvrd 

79 resvrd 
7A resvrd 
7B resvrd 
7C CLRH 
7C CLRO 
7D MOVO 
?E HOVAH 
7E MOVAO 
7F PUSHAH 
/f PUSHAO 

80 resvrd 

81 resvrd 

82 resvrd 

83 resvrd 

84 resvrd 

85 rLSvrci 

86 resvrd 

87 resvrd 

88 resvrd 

89 resvrd 
8A resvrd 
88 resvrd 
8C resvrd 
8D resvrd 
8E resvrd 
8F resvrd 

90 resvrd 



91 


resvrd 


92 


resvrd 


93 


resvrd 


94 


resvrd 


95 


resvrd 


96 


resvrd 


97 


resvrd 


98 


C'TFH 


99 


CVTFG 


9A 


resvrd 


98 


res\ rd 


9C 


res\'rd 


9D 


resvrd 


9E 


resvrd 


9F 


resvrd 


AD 


resvrd 


A1 


resvrd 


A2 


resvro 


A3 


resvrd 


A4 


resvrd 


A5 


resvrd 


A6 


resvrd 


A7 


resvrd 


A8 


resvrd 


A9 


resvrd 


AA 


resvrd 


AB 


resvrd 


AC 


resvrd 


AD 


resvrd 


AE 


resvrd 


AF 


resvd 


BO 


resvrd 


81 


resvrd 


82 


resvrd 


85 


resvrd 


84 


resvrd 


35 


resvrd 



B6 resvrd 

87 resvrd 

88 resvrd 

89 resvrd 
BA resvrd 
BB resvrd 
BC resvrd 
8D resvrd 
RE resvrd 
BF resvrd 
CO resvrd 
CI resvrd 
C2 resvrd 
C3 resvrd 
C4 resvrd 
C5 resvrd 
C6 resvrd 
C7 resvrd 
C8 resvrd 
C9 resvrd 
CA resvrd 
CB resvrd 
CC resvrd 
CD resvrd 
CE resvrd 
CF resvrd 
00 resvrd 
D1 resvrd 
0(^ resvrd 
D3 resvrd 
D4 I esvrd 
D5 resvrd 
D6 resvrd 
07 resvrd 
D8 '•esvrd 
D9 resvrd 
DA resvrd 



DB 

DC 

DD 

DE 

DF 

EO 

El 

E2 

E5 

E4 

E5 

E6 

^7 

E8 

E9 

EA 

EB 

EC 

ED 

EE 

EF 

FO 

F1 

F2 

F3 

F4 

F5 

Fd 

?7 

F8 

F9 

FA 

FB 

FC 

FD 

FE 

FF 



resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
re?vrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 

CVTHF 

CVTHD 
resvrd 
resvrd 
resvrd 
resvrd 
resvr d 
resvr d 
resvrd 
resvrd 
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. - iC 

■ ■ ' ^, ' 

• >. .. 

; ■ ^tv 

;^06^ 

; ■ 0o6 

';^0C)8 

;;1070 
i;10^1 

;TC74 

.•1075 

|;'0?8 
I ; 1079 

1080 

^031 

108? 

1083 

108^ 

1C8S 

1086 

1087 

^088 

1089 

1090 

1091 

109? 

1093 
1094 
1095 
1096 
t097 

1098 
1099 

;1100 
:1101 

:no? 

:1103 

;110^ 



L'- 



f*dr''o ce^ei Lha''t5 



Compatibi lUy 



mode ope 

'-- — + 4- 



ode chart 



16-8U 
OpccJe 



Legal. 



Faulting 
Instructions 



uooooo 

00000^ 

ooooc^ 

000003 

000004 

000005 

000006 

000007 

000010-000077 

000100-000107 

000110-000177 

000?00-000?07 

000210-000227 

000230-000237 

000240 

000241-000257 

000260-000277 

000300-000377 

000400-000777 

001000-001377 

001400-001777 

002000-002377 

002400-002777 

003000-003377 

003400-003777 

004x00-004x07 
004x10-004x77 
005000-00'1077 
005100-0051 V 
005200-00527:- 
005300-005377 
005400-005477 
005500-005577 
005600-005677 
005700-005777 
006000-006077 
006100-006177 
006200-0062^7 
006300-006377 
006400-006477 
006500-006577 
006600-006677 
006700-006777 
007000-007077 
007100-007777 
010000-017777 
020000-027777 
030000-037777 
0^0000-047777 



RT! 



RTT 



J MP 
RTS 



NOP 

CLR CCS 

SET CCS 

swAe 

BR 

8NE 
BEG 
BG£ 

BlT 

BGT 
BlE 

jSR 
ClR 
fOM 
INC 
CEC 
NEG 
ADC 
SBC 
TST 
ROR 
ROl 
ASR 
ASL 

MFPI 
«TP| 
SXT 



CMP 

BM 

BIC 



HALT 
WAIT 

BPT 
lOT 
RESET 

HFPT 

Unused 

JMP 



jjnosed 
SPL 



SR 



MARK 



CSM 
unused 



(Rsvrd 
(Rsvrd 

<8PT 
(JOT 
(Rsvrd 



inst 
inst 



fault) 
fault) 



inst fault) 
inst fault) 
inst fault) 



(Rsvrd inst fault) 
(Rsvrd inst fault) 
(Illegal inst fault) 



(Rsvrd 
(Rsvrd 



inst fault) 
inst fault) 



(Illegal inst fault) 



(Rsvrd inst fault) 



(Rsvd inst 
(Rsv^d inst 



fault) 
fault J 



16"Bit : 


Legal 1 




Faulting 


; Opcode I 


Jnstruc. I 




Instructions I 


: 050000-057777 i 


BIS I 






: 060000-067777 ! 


ADD 






; 070000-070777 | 


MUL 






1 071000-071777 : 


Dl^ : 






1 072000-072777 1 


ASH 






! 073000-073777 1 
; 074000-074777 I 


ASHC 






XOR 






: 075000-075007 ! 
: 075010-075017 . 




FADD 


(Rsvrd inst fault) 




FSU8 


(Rsvrd inst fault) J 


: 075020-075027 . 
; 075030-075037 




FMUL 


(Rsvrd inst fault) I 




FDIV 


(Rsvrd inst fault) I 


; 075040-075777 




Unused 


(Rsvrd inst fault) 


! 076000-076777 




XTD JNS 


(Rsvrd inst fault) j 


: 077000-077777 


SOB 






I 100000-100377 


BPL 






I 100400-10077? 


BMI 






1 101000-101377 


BHl 






! 101400-101777 


BLOS 






i 102000-102377 


DVC 






I 102400-102777 


BVS 






; 103000-103377 


BCCBHIS 






: 103400-103777 


BCS.BLO 






; 104000-104377 




EMT 


(BPT inst fault) 1 


; 1040QQ-104777 
: 105000-1Q5077 
: 105100-105177 




[RAP 


(TRAP inst fault) ! 


CLRB 






COMB 






: 105200-105277 


INCB 






: 105300-105377 


DECB 






: 105400-105477 


NEG6 






! 105500-105577 
; l55600-1Q5677 
: 105700-105777 


A0C8 






S8C6 






TSTB 






: 106000-106077 
! 106100-106177 


R0R6 






ROLB 






: 106200-106277 
: 106300-1Q6377 
: 106400-106477 
: 106500-106577 


. ASR6 






ASLB 








: MIPS 


'Rsvrd inst fault) 


; MFPD 






: 106600-106677 
: 106700-106777 
i 1070QQ-107777 
: 110000-117777 


: MTPD 


i MFPS 


(Rsvrd inst fault) : 




Unused 


(Rsvrd inst fault) 


i MCVB 






1 120000-127777 


; CMPB 






: 130QQ0-137777 
: 14Q0OO-U7777 
: 150000-157777 


1 BITB 






I BICB 






: 8ISB 






: 160000-167777 


: SUB 






; 170000-177777 




; FLOAT 


(Rsvd inst fault) 



■ + ♦■ 



I _... 
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1107 

1108 

;n09 

;nio 
;nii 

;1112 

; m 3 

;11U 

;in5 

;1116 

;1117 

;1118 

;1119 

,-1120 

;1121 

;1122 

;1123 

.-1124 

;1125 

;1126 

,■1127 

;11?8 

;1129 

;1130 

; 11 51 

; 1 1 32 

;1135 

; 11 3A 

; 1 1 55 

; 1 1 36 

;1137 

; 1 1 38 

; 1 1 39 

;nAO 

;1U1 

;1U2 

;1U3 

;1ia 

;1U5 

;1U6 

;1U7 

;1U8 

; 1 1 50 
;1151 
;1152 
.•1153 
; 1 1 5A 
;11tiS 
; n 56 
;11S7 

; 1 1 58 
; n 59 
;1160 
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General i^egister Addressing 



A 5 







mode 



reg 



Hex Dec Name 

0-3 0-5 literal 

A 4 indexed 

5 5 register 

6 6 register deterred 

7 7 autodecrement 

8 8 autoincrement 

9 9 autoincrement deferred 
A 10 byte displacement 

B 11 byte displacement deferred 
C 12 word displacement 
D 13 word displacement deferred 
E K Longword displacement 
F 1^ longword displacement 
deterred 

Program Counter Addressing (reg=15) 

7 A 5 2 1 

+ --.-._*- + - + .- + -♦-♦ 

: mode ! 1 1 1 1 : 
+_ — — -^+-. + -+«+-.+ 

Hex Dec Name 



8 

9 

A 
B 
C 
D 
E 
F 



8 
9 

10 
11 
12 
13 
U 
15 



D - 
i - 

f - 

P - 

u - 
uq - 

ux - 



immediate 
absolute 
b/te i-elative 
byte relative 
word relative 
word relative 
long word 
long word 
deferred 



deferred 
deferred 



relative 
relative 
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Operand Specifier Addressing Modes 



Assembler 


r 


m 


w 


a 


V 


PC 


SP ir 


idexab 


S*#literal 


y 


f 


f 


f 


t 


- 


- 


f 


i[Rx] 


y 


y 


y 


y 


y 


r 


y 


f 


Rn 


y 


y 


y 


f 


y 


u 


uq 


f 


(Rn) 


y 


y 


y 


y 


y 


u 


y 


y 


-(Rn) 


y 


y 


y 


y 


y 


u 


y 


ux 


(Rn) + 


y 


y 


y 


y 


y 


p 


y 


ux 


a(R) + 


y 


y 


y 


y 


y 


p 


y 


ux 


B'^D(Rn) 


y 


y 


y 


y 


y 


p 


y 


V 


a8*D(Rn) 


y 


y 


y 


y 


/ 


p 


y 


y 


W*D(Rn) 


y 


y 


y 


y 


y 


p 


y 


y 


aw*n(Rn) 


y 


y 


y 


y 


y 


p 


y 


y 


L*D:Rn) 


y 


y 


y 


y 


y 


p 


y 


y 


aL'^DCRn) 


y 


y 


y 


y 


y 


p 


y 


y 



Assembler 



r m w a V 



I*tfconstant y u u y y 

S^address y y y y y 

B*address y y y y y 

olB*address y y y y y 

w*address y y y y y 

olW^address y y y y / 

L^address y y y y y 

aL '^address y y y y y 



PC SP Indexable? 



displacement r 

any indexable addressing mode m 

logically impossible w 

reserved addressing mode fault a 

Program Counter addressing v 

UNPREDICTABLE 

UNPREDICTABLE for quad and double (and field if position + 5i2e 

greater than 32) 

UNPREDICTABLE for index register same as base register 



read access 
modify access 
write access 
address access 
field access 



c 
; c 

;1161 

;n63 

;1165 
; 11 66 
J' 67 
; ^ 1 ^S 
1 , 1 ' o / 
■1''''0 

l-r 75 

I'll 77 

; 1 ^ 73 
1170 

. ■; ! 80 

; -181 

.■M5? 

,;' 18^ 

1 ,1 -. o •• 
. , ' I O't 

I;!185 
1 186 
118?' 
.1 188 
; n 89 

;n9C 
;1191 
;119? 
,1 !93 
■ 1 I s'^ 
;i -95 
;11% 
;11^7 
,-1198 
^1199 
;1?00 
;1?0t 
;1?r? 
;1?0^ 
; 1 20^ 

; 1 ^06 

,^2^r 

;l.'08 
; 1 ?09 
;1210 
;1?11 
.1.^1^ 
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Macro Level Charts 



Console Commands" 



1' 



E [<QL'ALinER"LIST>3 [<SP> <ADDRESS>] <CR> 

D C<QUALlFiER"LIST>] <SP> <ADDRESS> <SP> <DATA> <CR> 



Qualifiers 



Address 



/B 

/W 
/L 
/V 
/P 
/I 
/G 
Hex Number 
* 

P 



Size IS Byte 

Size IS Word 

Size IS Long 

Virtual Address 
Physical Address 
I PR 
GPR 

Last location 
The PSL 



Examine 
Deposit 



E<CR> 

D<SP> + <SP> <DATA> <SP> <CR> 

II <CR> 

I <CR> 

T <CR> 

C <CR> 

N <CR> 

B [<QUALINER-l1ST>] [<SP> ddcu ] <CR> 
QuaMfiers : /X 

: /Hex Number 

dd 

c 

u 



Inhibit Execution of Microverify Sequence 

Boot Control Flags (R5) 

Device 

Adapter 

Unit number 



Examine Next Location 

Deposit Next Location 

HALT (No-op) 

Initialize 

Execute Micro Verify Sequence 

Continue the Processor 

Single Step 

Boot 



S <SP> <ADDRESS> <CR> 



Initialize the Processor 
PC <- Address 
Start the processor 



Start 



X <SP><ADDRESS><SP><0*COUNT><CR><CKSUM1><DATA><CKSUM2> ; Binary Load 



Address 
Count 

Cksumi 

Data 

Cksum2 



Start Address of Load 

No. of Bytes (Unsigned 30 bit number) 

2's Comp ''heCksum of Command String 

Count Bytes of Binary Data 

2's Comp Checksum of Data 



X <SP> <ADDRESS> <SP> <rCOUNT> <CR> <CkSUM> 
Address ; Start Address of Load 
Count ; No. of Bytes (Unsigned 30 bit number) 
fksum ; 3's Comp Checksum of Command String 



Binary Read 



1215 
12U 
1215 
;1?16 
1217 
1218 
1219 
1220 
1221 
1222 
1223 
122A 
1225 
1226 
1227 

1228 

)2?^ 

1250 

12?1 

1252 

1255 

125^ 

1255 

1256 

:1257 

:1238 

;1239 

:12A0 

;12A1 

;12A2 

: 1245 

:12iA 

; i2A5 

:12/.b 
;12A7 

; !2Afa 

;12AQ 
;-:2S0 
;^2b^ 
;12V 
;1253 

;12;5 
:12D6 
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Macro Level Charts 



: Console Error and Halt Codes" 





Console Error Codes 


: 20 


ACV, TNV, or Machine Check during a read or write. 


: 11 


Error in accessing IPR. or PSL. 


; 30 


Binary transfer checksum error. 


; 33 


Unrecognizable Boot device. 


1 3A 


Controller not A, B, C, or D in BOOT command. 



Console Halt Codes 



1 
2 

5 

6 
7 

8 

A 

B 

11 

12 

13 

U 

15 

16 



Execut 

Contro 

Interr 

Double 

Halt I 

Vector 

Vector 

Change 

Change 

Power 

Power 

Power 

Power 

Power 

Power 

Micro 



ed TEST console commend 

I P Halt or single macro instruction mode (ie »>N<CR>) 
upt Stack Not Valid 
Bus Write Error Halt 
nstruction Executed 
Bits <1:0>=3, Halt at Vector 
Bits <1:0>=2, WCS disabled or not present 
Mode Instruction executed on Interrupt Stack 
Mode Instruction executed and vector <1 :0>not=0 
up and can't fi'nd RPB, FPS1 at RESTART/HALT 

and warm start flag false FPS1 at RESTART/HALT 
and can't find good 6AK of memory 
and booting, hut bad Boot ROM or no ROM 
and cold start flag set during boot subroutine 
halt FPS1 at HALT position 
■»/en'fy test failure 



up 
up 
up 
up 
up 
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;1?S7 
;1258 

•1261 

;1262 

;1263 

;V64 

;1265 

:1266 

;i?67 

;1268 

;1269 

;^2?0 

;1?71 

:i272 

;1273 
;1?74 
;1275 
;1?76 
,1277 
;1278 
;1279 
;i;?80 
;128t 
;1,^8? 
;:283 

;V85 
;1286 
;1287 

;1288 
;ir89 
:U'90 

;}29l 

;1?9A 
;i29S 
;T296 

;t297 

;1298 
;1.?99 
; 1 500 
;130i 
; 1 ?02 
; 1 303 
; 1 '04 
;15G5 
; 1 306 
;1307 

; 1 308 

; 1 S09 
;:>I0 



TOG " Macro Level Charts 



Micro Verify Error Codes' 



•a 



t r I 



IE < 



I C t 



t T • 



»J 



'L* 



000 
001 



031 
032 



0S1 
052 
054 
057 
058 
058 
05D 
05E 



061 
062 
064 
067 
068 



091 
092 
094 
097 
098 



0A1 
0A2 
0A4 
0A7 
0A8 



0C1 
CC2 
0C4 
0C7 

0C8 

OCE 



TEST NAME/ERROR MESSAGE 



RBUS, WBUS TEST 

BAD BIT IN DREG OR SUPRQT 

BAD BIT IN RBUS OR WBUS 

MBUS TEST 

BAD BIT IN QREG 

BAD BIT IN MBUS 

SCRATCH PAD BIT TEST 

ERROR CLEARING RTEMP 

ERROR FILLING RTEMP WITH ONES 

ERROR CLEARING GPR 

ERROR FILLING GPR WITH UNES 

ERROR CLEARING IPR 

ERROR FILLING IPR WITH ONES 

ERROR CLEARING MTEMP 

ERROR FILLING MTEMP WITH ONES 



MTEMP 
ERROR 
ERROR 
ERROR 
ERROR 
ERROR 

RTEMP 
ERROR 
ERROR 
ERROR 
ERROR 
ERROR 



EXPLICIT ADDRESS TEST 
ADDRESSING MTEMPO 



ADDRESSING 
ADDRESSING 
ADDRESSING 
ADDRESSING 



MTEMP1 
MTEMP2 
MTEMP4 
MTEMP8 



EXPLICIT ADDRESS TEST 
ADDRESSING RTEMPO 
ADDRESSING RTEMPI 
ADDRESSING RTEMP2 
ADDRESSING RTEMP4 
ADDRESSING RTEMP8 



IPR EXPLICIT ADDRESS TEST 
ERROI-: ADDRESSING IPRO 
ERROR ADDRESSING iPR1 
ERROR ADDRESSING IPR2 
ERROR ADDRESSING IPR4 
ERROR ADDRESSING IPR8 

GPR EXPLICIT ADDRESS TEST 
ERROR ADDRESSING RO 
ERROR ADDRESSING R1 
ERROR ADDRESSING R2 
ERROR ADDRESSING R4 
ERROR ADDRESSING R8 
ERROR ADDRESSING DUAL PORT 



•0' 



Q' 



•R* 



T' 



'X' 



I r t 



]' 



0F1 
OF 2 
0F4 
OF 7 



111 
112 
114 
117 



121 
122 
124 
127 
128 
12B 
12D 
12E 



141 
142 
144 



181 
182 
184 



181 
1B2 
1B4 
187 
168 
1BG 



1D1 
1D2 



1E1 
1E2 



TEST NAME/ERROR MESSAGE 



X8/IR/0SR BIT TEST 
ERROR IN X8<31:0> 
ERROR IN XB<63:32> 
ERROR IN IR 
ERROR IN OSR 

SOURCE XB PC INCREMENT TEST 

ERROR SOURCING ONE BYTE FROM XB 

ERROR SOURCING 2 BYTES FROM XB OR INCREMENTING PC BY 

ERROR SOURCING AN UNALIGNED LONGWORD OR INC PC BY 2 

ERROR INCREMENTING PC BY 4 

RNUM/DSIZE TEST 

ERROR READING DSIZE ROM OPERAND 1 

ERROR LOADING/READING RNUM 

ERROR READING DSIZE ROM OPERAND 2 

ERROR LOADING/READING RNUM 

ERROR READING DSIZE ROM OPERAND 3 

ERROR LOADING/READING RNUM 

ERROR READING DSIZE ROM OPERAND 4 

ERROR LOADING/READING RNUM 

RNUM/DSIZE TEST CONTINUED 

ERROR READING DSIZE ROM OPERAND 5 

ERROR LOADING/READING RNUM 

ERROR READING DSIZE ROM OPERAND 6 

CACHE PARITY ERROR TEST 

FAILED TO GET CACHE PARITY ERROR 

BAD MACHINE CHECK ERROR SUMMARY REGISTER 

BAD CACHE ERROR REGISTER 

TB PARITY ERROR TEST 

FAILED TO GET GROUP TB PARITY ERROR 

BAD TB GROUP PARITY ERROR REGISTER 

BAD MACHINE CHECK ERROR SUMMARY REGISTER 

FAILED TO GET GROUP 1 TB PARITY ERROR 

BAD TB GROUP PARITY ERROR REGISTER 

BAD MACHINE CHECK ERROR SUMMARY REGISTER 

CONTROL STORE PARITY ERROR TEST 

FAILED TO GET CONTROL STORE PARITY ERROR 

ERROR IN CONTROL STORE PARITY ERROR 



CACHE TEST 

ERROR FILLING CACHE 

ERROR FILLING CACHE 



WITH 
WITH 



ONES. LOCATION NOT INITIALLY 
ONES. UNABLE TO WRITE ONES 



= 



;, CMT098.MCX 


j; CHARTS. MIC 


i;l512 . 


TOC " Hie 


\'AV,l 




i;13U ; 


Label J 


!;151S 




;1316 ; 


BO 


\:^V.7 




:"5i8 


CH 


;151<? 




;;!3?0 


CM 


|;15?1 




'•1322 ; 


CN 


.;1525 




■ * 1 Z?^ 


CO 


i;13?5 




i;l5?6 ; 


CR 


;13?7 




:15?8 , 


CS 


i;T3?9 




J 350 


D5 


;13:-'0 




l;153P . 


FD 


l.'Zll 




i;133A . 


FI 


!;1335 




:!356 


FP 


;r537 




• 1358 


FX 


: :')59 




i;13<;0 


01 


ir. '.'.1 




' ■ 1 ^■... 


IE 


: -Mm^ 




; 1 ^''.^ 


11 


;154^. 




;13A6 


IN 


;]547 




; 1 548 


' '^ 


; 1 549 




;1?S0 


Mr 


;155i 




;135? 


MP 


;I353 




';1354 


MS 


;»355 




;)356 


MV 


;135;' 




;1558 


Ob 


;H59 




.1360 


PL 


;1561 




; 1 562 


PR 


;1565 




; 1 -564 


QU 


,1305 




: i 366 


VF 



G A 
MICRO? 1M(01) SS-NOV-B? 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Micro Level Charts : Micro Code Label Prefixes 

Micro Level Charts : Micro Code Label Prefixes" 

Micro Code Description 

Bootstrap 

Change Mode 

Compatabi Uty Mode 

Console Command Parser 

Control 

Cyclic Redundancy Check 

Character String 

Decimal String 

Edit 

FPA Interface 

Floating Point 

Floating Point txtension For Q and H Data Types 

Global Code 

Interrupts and Exceptions 

Integer, LogicaU & Address 

Ini t idl ve 

Load and Save Processor Context 

Memory Management 

Move To and From Processor Register 

Mi see I lanejus 

Mic ro Ver i ty 

Native Mode Operand Specifier 

Procedure Cal I 

Probe 

Queue 

Variable length Bit M"eLa 



Page A5 



1:1 367 
;1568 
J 369 
i;l370 
;1371 
\;\M2 

;137A 
1.1375 
;1576 
.1377 
;'!378 
;1579 
; 1 380 
;1381 
;1582 
;1383 
;1384 
; 1 .^85 
; 1 536 
;1387 
;1388 
; 1 389 
; 1 590 
;1591 
; 1 39? 
;1395 
; 1 39A 
; 1 395 
; \ 396 
; 1 397 
;l39a 
; \ 599 
;^A00 
; V.01 
;1A02 
;H03 
;U04 
;1A05 
;U06 
;U07 
;K08 
;U09 
;U10 

;1A12 
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Micro Level Charts 



Fixed Control Store Address' 



: Add ! 


Function of Vector ! 


Method of Initiation 


; 0000 : 


Power Up 






! 0011 : 


Arithmetic Trap 


DO Service 




: 0012 1 


FPA Integer Overflow Trap 


DO Service 




i oou : 


Timer Service 


DO Service 




1 0015 : 


T"Bit trap 


DO Service 




: 0016 ! 


Console *P Trap 


DO Service 




1 0020 


Control Store Parity Error 


Micro Trap 




1 0021 


Read Unaligned Data 


Micro Trap 




! 0022 


MSRC KB Miss 


Micro Trap 




: 0C23 


MSRC XB ACV 


Micro Trap 




! 0024 


Write Unlock Unaligned Data 


Micro Trap 




1 0025 


Write Unaligned Data 

Write Unlock Crossing Page Boundry 


Micro Trap 




; 0026 


Micro Trap 




I 0027 


Write Crossing Page Boundry 


Micro Trap 




: 0028 


Machine Check Except1ons(See Note) 


Micro Trap 




: 0029 


Rut XB Miss 


Micro Trap 




: 002A 


Read TB Miss 


Micro Trap 




: 0028 


Write T8 Miss 


Micro Trap 




; 002C 


FPA Reserved Operand 


Micro Trap 




i 002D 


But XB ACV 


Micro Trap 




: 002E 


Read ACV 


Micro Trap 




: 002F 


Write ACV 


Micro Trap 




1 0038 


Soft Interrupt 


DO Service, 


Execution F lows 


; 0039 


Console Interrupt 


' DO Service, 


Execution Flows 


: 005A 


' Unibus Interrupt 


1 DO Service, 


Execution F lows 


1 003B 


: Interval Timer Interrupt 


! DO Service, 


Execution F lows 


; 003C 


' Corrected Memory Interrupt 


: DO Service, 


Execution F lows 


; 005E 


; Write Bus Error Interrupt 


! DO Service, 


Execution F lows 


; 003F 


: Power Fait 


\ DO Service, 


Execution Flows 



+ ,t - ^-™+ + 

NOTE : MSRC X8 TB Irror 
MSRC XB Bus Error 
Bus Error 

Unaligned UNIBUS Data 
TB trror 
But XB TB Error 
But XB Bus Error 
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U13 

UU 

U15 

Ui6 

1A17 

U18 

U19 

;U20 

;K?1 

;U22 

.U23 

;U2^ 

;U25 

;U26 

.■!A?7 

; IA?8 

:U29 

;U30 

;V.31 

; 1^.52 

;t^33 

.U3A 

;U35 

: I A 56 

'V.^7 

. W>38 

; I '-. 59 

;U*';0 

;U^1 

;UA2 

; 1444 
; I44S 
;'!446 
• 1447 

, : ;4R 

■ ]^,^') 
■'4'jO 

;»'.S? 
; 1 4 J 3 

; i4;4 

;l45o 
, . .S8 

; "'''.SO 
; NM 
;I46^ 
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BUT/UVCTR Chart 



BUT/UVCTR is not valid During any micro cycle that follows an IRDI. . 

Because of this, it cannot be used in any of the micro instructions that are pointed to by the IRDi rom. 



+ 

1 
t 

1 
1 
1 


UVCTR<3> ; UVCTR<2> ! UVCTR<1> 1 UVCTR<0> j 


' ' ' 1)1 

1 BUS/PRB.RD j ; \ \ \ 
: BUS/PRb!wr' ' PBOK.AND.V.AND.AO.OR.PA 1 M.AND.((V.AND.AC).0R.PA) 1 V.OR.PA i (AC.AND.V).OR^A ! 

: Bus/PRB.wR.MODr ; i ; ; 


1 BUS/PRB.RD. Pit ; I ' ' ; 
; BUS/PRB.RD, PTE.K : 1 H.AND.V.AND.AC ! V. AND. AC 1 AC 1 

! BUS/PRB.WR.PTt 1 ' \ \ \ 

It t III 
1 1 1 ' 


: wcTRi/uvrTR_CM,ir. : i j psl<is> j psi<cur> j 


1 * ' ' 1 

i ; 1 10= REI Check Ok ! 
: WCTRL/RHCHK and ; 1 1 ! 1 = REI Check Ok & AST Pending i 
; wbus = Sa\/ed PsL : ! 12 = REI Check is not Ok 
; ; ; ! 5 = REI Check is not Ok ! 

1 1 ' 1 j 


; WCTRL '^ not 
; UVCTR CM. IS or 
; RFlCHR(see above) 

; BUS is not one 
; the Probe Micro 
; Ordersisee above) 


; = Soft Interrupt ! 
1 1 = Console Interrupt 1 
; 2 = Unibus Interrupt I 
1 ! 3 = Interval Timer Interrupt 1 
; 4 = Corrected Memory Interrupt I 

6 = Write Bus Frror Interrupt 1 

7 = Power Fail Interrupt ! 



t egend : M ^ PTF Modify Bit 

V - 1 if Valid PTE 

AC - 1 1 f Access Al towed 

PBOK - 1 if Not Crossing a 

PA = 1 if Memory Mapping 



Page Boundry 
is not Enabled 
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i;67 

U68 
1A'-1 

V'./6 



U83 

^'8A 

U&5 

H8o 

K37 

U88 

U89 

U90 

1A91 

U9? 

U9'5 

U9^ 

U95 

U96 

U97 

;K98 

:U99 

1 500 

1501 

;150? 

; 150-5 

;150A 

:1505 

;1506 

:1507 

;1508 
:1S09 
;1510 
:15n 
;1512 
■151? 
;15V. 
;1515 
;1S!6 
:1517 



Micro Lev€ I Charts 



Description of FPD *' 



wh"fi PSL<FPD> is set, there are A things that might require the instruction 
flow to be interrupted and the instruction packed up. 



1) Memory Fault <ACV or TNV) , 

?:' Reserved Operand Fault, 

!)) Floatinc) Point Fault (overflow, underflow), or 

•'» ) interrupt. 

In the first case the memory management flows will branch to the 
pack routine at IE. FPD. PACK + FPDOFFSET, and initiate the fault. 

In the second case the micro code will branch to JE.OPER. FAULT which 
will branch to the pack routine and initiate the fault. 

\n the third case the fnicro code will branch to JE.FLxxx. FAULT which 
wiH branch to the pack routine and initiate the fault. 



In the fourth ca^.e whf-n thr micro code decide? to allow an interrupt it will 
branch to IE .ScRV. jP.l 5 which will branch to the pack routi.ie and initiate 
the iriterrupt ( ifiief-rupts Tay be taken by the memory management flows 
if a TB miss occur<; and the flag MM.NOINi is dear). 

The micfu code pack routine; toddtd at IF.F^D.PACK * FPDOFFSEf observe 
the following rule^- to^' peckinq; 

1) Wnen packing i^. ;i.imptete tf^e pack routine will branch 
to IE. PACK. DONE. 

e) Tor faults, DREG is modified by JANDE before going to the 
pack routine and must not be modified by the pack routine. 

3) For float ing faul'^s and reserved operand faults, FLAG^f is morf-'fied 
by lANDF before going to the pack routine and must not be modified 
by the pack rout ine. 

A) Micro temp FPD0FFSET<16:8> is modified by lA/^OE before going to the 
pack routine and mu-it not be modified by the pack routine 
tFPD0FrScT<7:0> will be preserved). 

5) In 'lome casts the pack routine may need to return to the instruction 
flow? before branching to IE. PACK. DONE, if so the address at the 
top of the micro stack will have one of two possible values: 

a) U the oack routine was branched to because of a memory 

management fault or because of an interrupt taken from a 
tbmis^ routine (MM.NOINT clear) 
THEN the address at the top of the micro stack is the 

address of the micro trapped instruction that caused the 
tb friss. 

b) Jf the pack routine was reached by any other path 

fie. NFXT/IE.SFRV.IP.TS or NEXT/IE .OPER.FAijL T) 
THEN the address at the top of the micro stack is the adoress 
of the last unmatched PUSH in the instruction flows. 
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;1518 
;1519 
;15?0 
;1521 
;1522 
;1523 
;15?A 
;15Z5 
;15?6 
;152V 

;1528 
;1529 
;1530 

;1^32 

;1533 

•153A 

;1555 

;1536 

;1537 

;1538 

;1559 

;1540 

;15;i 

;15A2 

;1543 

;15^^ 

;15AS 

;15A6 

;15A7 

;15^8 

;1SA9 

;15^Q 

; (S51 

;1SV 

;1S53 

;1S55 

:15':6 

;155S 
;1559 



,'OC " Micro Level Charts 



: Compatability Mode Co- tion Codes 



1 1 



; CL:ps are not valid Durirg any micro cycle that follows an IR01, Because of this, they cannot be used in any of the micro 

; instructions that are pointed to by the 1RD1 entries in thf. Compatibility mode rom. 

; NOTE 1 : 'SIGN', 'WX*. 'OV . 'CRY'. ARE ALL FUNCTIONS OF DSI2E 

; MOTL 2 : (SIGN.XOR.OV) ,OR.CRY 



; INSTRUCTION ; 


N ; 


I 


V 1 


C ! 


CCOPx 


; A0C(8) I 


SI3N 


WX.EQ.O 


ov 


CRY 


1 


I ADD ; 


SIGN 


WX.EQ.O 


OV 


CRY 1 


i 


; ASH 


SIGN 


WX.EO.O 








1 


: ASHC 


SIGN 


WX.EQ.O 








1 




SIGN 


(WX.EQ.0)-AND.7 





c 


2 


: ASL 


SIGN 


WX.EQ.O 


N.XOR.CdN) 


WB<31:16>.NE.0 


2 


: ASLB 


SIGN 


WX.EQ.O 


N.XOR.C(IN) 


WB<31:8>.NE.O 


2 


; ASR(B) 


SIGN 


WX.Efi.O 


N.XOR.CCIN) 


WB<31> 


1 


! BI(r,S.C)'^B) 


SIGN 


WX,EQ,0 





c 


1 


: CLR(B) 


SIGN 


WX.EQ.O 








1 


: CMPCB) 


SIGN 


WX.EQ.O 


OV 


.NOT. CRY 


2 


! C0M(8) 


SIGN 


WX.EQ.O 


ov 


.NOT. CRY 


2 


i DEC(8) 


SIGN 


WX.EQ.O 


OV 


C 


1 


\ DIV 


SIGN 


WX.EQ.O 


ov 


CRY 


1 


; iNC(8) 


iIGN 


WX.EQ.O 


OV 


C 


1 


: MFP(i,D) 


SIGN 


WX.EQ.O 





C 


1 


: MTP(I,D) 


SIGN 


WX.EQ.O 





C 


1 


; MO\/(B) 


SIGN 


WX.EQ.O 





c 


1 


: MUL 


SIGN 


WX.EQ.O 








1 




NOTE 2 


(WX.EQ.O). AND. 2 


' 


WB<L>.NE.0 


2 


; NEG(6^ 


SIGN 


WX.EQ.O 


' OV 


.NOT. CRY 


2 


; POL 


SIGN 


WX.EQ.O 


' N.XOR.CdN) 


W8<31:16>.NE.O 


2 


: poi.e 


' SIGN 


* WX.FQ.O 


' N.XOR.CdN) 


WB<31:8>,NE.O 


c 


: ROR(e) 


' SIGN 


; WX.EQ.O 


' N.XOR.CdN) 


WB<31> 


1 


: SBC(B) 


; SIGN 


; WX.EQ.O 


1 OV 


.NOT. CRY 


2 


; suQ 


: SIGN 


; WX.EQ.O 


: OV 


' .NOT. CRY 


2 


; SWAB 


; SIGN 


: WX.EQ.O 


! 


' 


1 


; sxr 


; SIGN 


; WX.EQ.O 


: 


: C 


1 


1 TST(8) 


■ SIGN 


; WX.EQ.O 


; 


; 


1 


: xoft 


■ SIGN 


: WX.EQ.O 


; 


1 c 


1 



„ + «---- — _ + .____--. -.-™.-™_+.—-™.-.— -+ + — -- — + 



r 
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1560 

1561 

1562 

1563 

156^ 

1565 

1566 

1567 

1568 

1569 

1570 

1571 

157? 

1573 

1574 

1575 

1576 

1577 

1578 

1579 

1580 

1581 

158? 

1583 

1584. 

1585 

1586 

1587 

1588 

1589 

1590 

1591 

159? 

15Q3 

159A 

1595 

1596 

1597 

1598 

1599 

1600 

1601 

1602 

1603 

160A 

1605 

1606 

1607 

1608 

1609 
1610 
1611 
161? 
1613 
16U 
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Micro Level Charts 



Native Mode Condition Codes Part 1 



CCOPS are not valid During any micro cycle that follows an IRD1, Because ot this, they cannot be used in any of the micro 

instructions that are pointed to by the JRD1 rom. 

NOTE 1 : *SIGN\ *WX\ '0V\ 'CRY\ ARE ALL FUN'CTJONS OF DSJZE 

NOTE 2 : WB<15> + C(WX<15:0>.EQ.0) .AND.CRY] 



; INSTRUCTION I 


N ; 


Z ! 


V : 


c : 


CCOPx 


: ACB(B,W) ! 


SIGN : 


WX.EQ.O ! 


ov : 




1 


; ACBL 


SIGN I 


WX.EQ.O ! 


ov 




2 


! ACB<F,D) ! 


WB<15> 


WX,EQ,0 


; 




2 


: ADAWI ! 


SIGN 1 


WX.EQ.O 1 


ov 


CRY ! 


2 


I ADD(S,W,L)(2,3) I 


SIGN 


UX.EQ.O : 


ov 


CrtY 


1 


! AD0(F,D)(2,3) : 


W8<15> 1 


WX.EQ.O 







1 


: ADWC : 


SIGN 1 


WX.EQ.O 


ov 


CRY 


1 


: AOe(LEQ,LSS) 


SIGN 


WX.EQ.O 


ov 




2 


: ASHL 


SIGN 


WX.EQ.O 







1 


; ASHQ 


SIGN 


WX.EQ.O 







1 




SIGN 


(WX.EQ.O). AND, Z 





*- 


2 


I BIC(B,W,L)(2,3) 


SIGN 


WX.EQ.O 







2 


: BlS(fa,W,L)C2,3) 


SIGN 


WX.EQ.O 







2 


; BITCB^WA? 


SIGN 


WX.EQ.O 







2 


: CASE<B.W.L) 


SIGN.XOR.OV 


UX.EQ.O 





.NOT. CRY 




: CLR(8,W,L) 


SIGN 


WX.EQ.O 









; CLRD 


SIGN 


WX.EQ.O 









: fLRF 


SIGN 


WX.EQ.O 









: CLRQ 


SIGN 


WX.EtJ.O 


ov 






; CMPf8,W,L) 


SIGN.XOR.OV 


WX.EQ.O 





.NOT.CRV 




: CMP(V,7V) 


SIGN.XOR.OV 


WX.EQ.O 





.NOT. CRY 




: CMPC(3,5) 


SIGN.XOR.OV 


WX.EQ.O 





.NOT, CRY 




; CMPD 


SEE NOTE 2 


WX.EQ.O 












.NOT. CRY 


WX.EQ.O 










1 CMPF 


W6<15> 


WX.EQ.O 












SEE NOTE 2 


WX.EQ.O 








2 


; CRC 


SIGN 


' WX.EQ.O 





c 


2 


I CVr(8W,BL) 


' SIGN 


' WX.EQ.O 










: CVT(FB,DBJW.DW) 


' SIGN 


' WX.EQ.O 












' N 


' Z 


WX<L>.NE.O 


' c 


2 


: CVT(FD,DF.eF,BD, 


; W8<15> 


; WX.EQ.O 





; 




: WF,WD,LD,LF) 












; CVT(FL,DL. 


: SIGN 


WX.EQ.O 





; ^ 




RfL,RDL) 












: CVT(LP,PL) 


; SIGN 


; WX.EQ.O 





; 




: CVT(WB,L8,LW) 


; SIGN 


; WX.EQ.O 


' 


: 






: N 


: I 


' WX<L>.NE,0 


; c 


1 2 


; CVTWL 


; SIGN 


; wx.Eu.o 


: 


; u 




: DEC(b,w,L) 


; SIGN 


; wx.Eo.o 


: ov 


: .NOT. CRY 




: DIV(8,w,L)(2,^; 


; SIGN 


; WX.EQ.O 


; 


: 




; [)lv(F,D)(?,3) 


: wB<^5> 


: WX.EQ.U 


; 


; 




: EDIV 


■ SIGN 


: WX.EQ.O 


; 


; 




FMOO(f ,0) 


: WQ<l''o 


; WX.EQ.O 


; 


; 





+ — ,.--.- f ----- + --- -»-+-, + + 
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1615 

1616 

1617 

1618 

1619 

1620 

1621 

1622 

1625 

162^ 

1625 

1626 

1627 

1628 

1629 

1630 

1631 

1632 

1633 

1654 

1635 

1636 

1637 

1638 

1639 

16A0 

16A1 

16A2 

1643 

164A 

16AS 

16A6 

1647 

1648 

1649 

1650 

1651 

1652 

1655 

1654 

1655 

1656 

1657 

1658 

1659 

1660 

1661 

1662 

1665 

1664 

1665 

1666 

1667 

1668 
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Micro Level Charts 



Native Mode Condition Codes Part 2' 



'SIGN', 'WX', 'OV, 'CRY\ ARE ALL FUNCTIONS OF DSIZE 



\ INSTRUCTION ! 


N : 


z : 


V : 


C ! 


CCOPx 


I EMUL ; 


SIGN 


WX.EQ.O ! 


: 


: 


1 




SIGN ; 


(WX.EQ.O).AND.Z i 





C J 


2 


: EXT(V,ZV) i 


SIGN 1 


WX.EQ.O : 





C 


2 


! FF(s,c) ; 


: 


WX.EQ.O 





; 


1 


! INC(8,W,L) ! 


SIGN ! 


WX.EQ.O 1 


OV 1 


CRY 1 


1 


: INDEX : 


SIGN i 


WX.EQ.O i 


: 


1 


2 


; INSQUE ! 


siGN.xoR.ov ; 


WX.EQ.O : 





.NOT. CRY ; 


1 


: iNsv ; 


SIGN : 


WX.EQ.O \ 


OV 


C 


2 


! LOCC ! 


1 


WX.EQ.O : 








1 


1 M(T,F)PR ! 


SIGN 


WX.EQ.O 





C 


2 


! MATCH : 





WX.EQ.O 








1 


; MCOM(B,W,L) 


SIGN 


WX.EQ.O 





C 


2 


: MNEGCB,WA) 


SIGN 


WX.EQ.O 


OV 


.NOT. CRY 


1 


: MNEG(F.D) 


W8<i:.> 


WX.EQ.O 








1 


: M0V(8,W,L) 


SIGN 


WX.EQ.O 





C 


2 


\ MOV(F,D) 


WB<15> 


WX.EQ.O 





C 


2 


\ MOVA(B,W,L) 


SIGN 


WX.EQ.O 





C 


2 


; MOVAQ 


SIGN 


WX.EQ.O 





C 


1 


; MOVC(3,5) 





WX.EQ.O 








2 




SIGN.XOR.OV 


WX.EQ.O 





.NOT. CRY 


1 


1 MOVQ 


SIGN 


WX.EQ.O 


OV 


C 


1 




SIGN 


(WX.EQ.O).AND.Z 





C 


2 


: MOVTC 


SIGN.XOR.OV 


WX.EQ.O 





.NOT. CRY 


1 


: MOVTUC 


SIGN.XOR.OV 


WX.EQ.O 





.NOT. CRY 


1 


: MOVZ(BW,BL) 


SIGN 


WX.EQ.O 





C 


2 


; MOVZWL 


SIGN 


WX.EQ.O 





C 


2 


1 MUL(e,W,L;':2,3) 


SIGN 


WX.EQ.O 








1 




N 


Z 


WX<L>.NE.0 


C 


2 


i MUL(P,D) (2,3) 


W6<15> 


WX.EQ.O 








1 


! POLY(F,D) 


WB<15> 


WX.EQ.O 








1 


1 PROBE(R,W) 


SIGN 


' WX.EQ.O 





' c 


2 


; PUSHA(B,W,t) 


• SIGN 


' WX.EQ.O 





• r 


2 


1 PUSHAQ 


' SIGN 


' WX.EQ.O 


' 


' C 


1 


1 PUSHL 


; SIGN 


; WX.EQ.O 


' 


' C 


2 


; REMOUE 


; SIGN.XOR.OV 


! WX.EQ.O 


' 


: .NOT. CRY 


1 




! N 


i Z 


; WX<L>,EQ.0 


: c 


2 


! ROTL 


: SIGN 


; WX.EQ.O 


: 


! C 


! 2 


: S(C.P)ANC 


: 


! WX.EQ.O 


: 


I 


: 2 


; sBwc 


: SIGN 


; wx.cQ.o 


: OV 


I .NOT. CRY 


: 1 


\ SKPC 


: 


1 WX.EQ.O 


; 


! 


1 1 


: SOB(GEO,GTK) 


; SIGN 


: WX.EQ.O 


; OV 


: c 


; 2 


; SUB(B,W,L)C2,5) 


i SIGN 


; WX.EQ.O 


! OV 


! .NOT. CRY 


i 2 


: SUB(F,D)(2,3) 


1 W8<15> 


; WX.EQ.O 


: 


: 


I 1 


; TST{8,UI,L) 


; SIGN 


: WX.EQ.O 


1 


I 


; 1 


; TST(F,D) 


; wB<i5> 


: WX.EQ.O 


; 


: 


; 1 


; XOR(B,W,L>(2,3> 


; SIGN 


: WX.EQ.O 


: 


: c 


; 2 



I 

L 
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1660 

1670 

1671 

167? 

1673 

167A 

1675 

1676 

1677 

1678 

1679 

1680 

1681 

1682 

1633 

1684 

1685 

1686 

1687 

1688 

1689 

1690 

1691 

1692 

1693 

169A 

1695 

1696 

1697 

1698 

1699 

1700 

1701 

1702 

170^ 

170A 

1705 

1706 

1707 

1708 
1^09 
1710 
1711 

1712 
1713 
17U 
1715 
1716 
1717 

1718 
1719 
17?0 

1^? 1 
'■722 
1725 
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: Native Mode Operand Specifier Chart" 
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! OS. RED ! 


OS. MOD i 


OS. ADD 


OS.VADD i 


0S.WRT1 i 


0S.WRT2 1 


OS. FRED ! 


OS.QRED 1 


OC.DMOD i 


OS.DRED 1 


Rn : 1 i 


1 1 


ERROR 


1 1 


1 ! 


1 


1 


2 


2 


2 j 


(Rn) i 2 i 


2 i 


1 


1 ! 
1 


1 I 


1 ! 


2 ; 


3 1 


A : 


3 ; 


(Rn)+ : 2 i 


2 ! 


2 


2 : 


2 


2 


2 


3 . 


A 


3 1 


CPC)t i 2 ! 


UNP 


A 


2 


UNP 


UNP 


2 


2 . 


UNP 


2 1 


'5)(Rn)+ : A 


A 


A 


2 


3 


5 


A 


5 


6 


5 

1 


ia*(PC)+ i 2 


2 


2 


1 


1 


2 


2 


3 


A 


3 I 


:-(Rn) : 2 


. ? 


2 


1 


1 


2 


2 


3 


A 


3 I 


;x*D(Rn) i 2 


2 


2 


1 
1 


1 


2 


2 


3 


A 


3 I 


ix'^DCPC) i 2 


2 


I 


1 


1 


2 


2 


3 


A 


3 .; 


;ax*D(Rn) : a 


A 


2 


; 2 


3 


3 


A 


5 


6 


5 : 


:ax*D(Pr) . u 


A 


2 


: 2 


3 


3 


'i 


5 


6 


5 I 


is^^tit ; 1 


ERROR 


ERROR 


; ERROR 


ERROR 


ERROR 


1 


2 


ERROR 


3 1 


'INDEX ' A 


A 


A 


A 


A 


A 


A 


; 5 


6 


5 1 


":PC INDEX. ERROR 


* ERROR 


ERROR 


; ERROR 


ERROR 


: ERROR 


ERROR 


ERROR 


ERROR 


' ET^ROR I 


;MDR .'OPERAND 


: OPERAND 


OPERAND 


ioPER 1 


UNP I 


UNP 3 


OPERAND 


IMSB OPER 


MSB OPER 


I MSB OPER 


:a-REG !mDR 01 D 


IMDR OLD 


IMDR OLD 






!MDR OLD 


:MDR Old 


IMDR OLD 






! rtMPO :uNH 


:UNP 


IUNP 


;uNP 


;uNP 


!UNP 


IUNP 


:UNP 


IUNP 


IUNP 


■'TEMPI i 














!LSB OPfcR 


ILSB O'^ER 


ILSB OPER I 


;VA/RNUM iuNP 3 


lADD 5 


;uNP 


': UNP ? 


:add 3 


:add 3 


IUNP 5 


1 UNP 3 


IADD 3 


IUNP 3 


' :ret+i 


JRETtl 


;r. : 1 


REI + 3 


:ret+i 


|RE'+1 


|RETt1 


;ret+i 


;ret+i 


:ret*i 



UNP 
ADD 
NOTE 



UNPREDlCrABLE 

Address of the Operanj is Itfr in VA if the Operand is in memory and 



:. In reg mode MDK '^^ GPR(ftNUM), 2. In req mode RNUM <- ft of addressed reg. 



in RNUM if the Operand is in GPR 

3. Ir^ reg mode MDR % VA are not affected 
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17P4 
1725 

^728 

1729 

1730 

1731 

173? 

1753 

173A 

1735 

1756 

1737 

1/'58 
1759 

17^1 
17^2 

WA5 

17^5 
17A6 

i';7 

vso 

V51 
V5? 
^755 

' ■'SB 

^ ' 6C 

^7t* 
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Micro Level Charts 



Native Mode Addressing Branch" 



B'^anc h 
Otf«;er * 


Operand 
Spec if ier 




Addressing Mode 


Mode 


: Reg ' 


OOOC 


5 


'. ^'^ \ 


Rn 


REGISTER MODE 


0001 


8 


' o-f ; 


CRn)* 


AUTOINCREMENT MODE ; 


001 C 


8 


: F : 


I*#cons 


IMMEDIATF MODE 


OQi^ 


0-3 


■ — ; 


S*#con5 


lferal mode ; 


C-^OQ 


7 


\ o-F : 


-(Rr.) 


AU^ODECREMENT MODE \ 


0^01 


A,C,F 


p 


Add'' 


REIATJVE MODE ; 


■ 0''0 


A,C,F 


; O-F ■ 


DfRn) 


DISPLACEMENT MODE 


O'P 





t ; 


S#Addr 


ABSOLUTE MODE j 


1 ^..': 


h 


0-^ 


(fVr) 


REGISTER DEFERRED MODE 


^;0^ 


B.?,' 


; t 


SAdd- 


RFl AMVE DEFERRED MODE \ 


1 ■■ * - 

■ , 1 


B.:s,^ 


l-t 


aD'Rr^ 


DISPLACEMENT DEFERRED MODE 


1 • 1 


y 




^vRr. .: • 


AuTO-INCREMENT DEFERRED MODE ; 


' ' }v 


* 


I 


(f*rU»r] 


INDEX MODE PC 


• 1 « 


*« 


C— f 


.■pr^^r^.i 


INDE)( MODE 
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1?6^ 
^, ?^S 

'766 

1767 

1768 

^769 

1770 

1771 

1772 

1775 

177^ 

1V5 

1776 

1777 

1778 

1779 

1780 

1781 

1782 

1785 

V8A 

1785 

1736 

1737 

1788 
1789 
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MICRO ORDER 



I N0P.CCBR<-SI6ND 

C I NOP.CCBR<"ALUS 

C 1 CC0P1,CCBR<-S]GND 

: CCOP?.CCBR<-SIGND 



C ! NOP.CCBR<-BRATST 

C : N0P.CCBR<-CSI6NS 

M : WB<-ATrR.CCBR<-SIGND 

I ! ALUS<"OSDZ,CCBR<-ALUS 

S : AIUS<-S1GND.CCBR<"ALUS 

C ! ALUS<-UN^.GN.CCBR<-ALUS 

: SETV.CCbM<-SIGND 
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WB<-PSL.CCBR<"S1GN0 
CC<"Wb.CCBR<-ALUS 
PSL<-W8.CCBR<-ALUS 
PSW<-W8,CCBR<-ALUS 
MDR OSR.CCBR BRATST 



OPERATION 



; CCBR CONTROL 
+ + 

: CCBR<1> I CCBR<0> 



CC OP 1 
CC OP 2 



LSS 
ALUS<1> 
LSS 
LSS 



EQL 
ALUS<0> 
EQL 
EQL 



WB<3:0> <-ATCR 

ALUS<1:0> <- (BCD SIGN)* (BCD 0) 
ALUS<1:0> <- (LSS 0)'(EQL 0) 
ALUS<1:0> <- (LSSU 0)*(EQL 0) 
PSL<V> <- 1 





ALUS<1> 

LSS 

ALUS<1> 

ALUS<1> 

ALUS<1> 

LSS 



BRA TST 
LSS 
EQL 
ALUS<0> 
ALUS<0> 
ALUS<0> 
EQL 



W8<31:0> <"PSL 
CC<"WB<5:0> 
PSL<-WB<31:0> *** 
PSW<-WB<15:0> *** 
MDR <- ZEXT OSR 



LSS 

ALUS<1> 

ALUS<1> 

ALUS<1> 





EQL 
ALUS<0> 
ALUS<0> 
ALUS<0> 
BRA TST 



WHENtVER THE OPERATION ALTERS ALUS, CCBR <- ALUS OLD 
UNLESS OTHERWISE NOTED ALL VALUES ARE SIZE DEPENDENT 



LSS 
OVEftMOW 
f;Ql 
ISSU 
BCD 
BCD SIGN 
BRA TST 



WBUS<SIGN>.XOn.ALU 'OVERFLOW* (THIS WILL PRODUCE 'LSS 0* FOR A-B OR A+(*B)) 

XOR OF CIN AND COUT OF MSB(SiZE) ALU 

WMUX = 

.NOT, (ALU CARRY) (THIS WILL PRODUCE 'LSSU 0* FOR A-B OR A+(-B)) 

(WMU>;<31:8>.EQ.0).AND.(WBUS<7:^>.EQ.0) 

IF WBUS<3:0> > 9 THEN, ALUS<1> IS SET IF SIGN IS NEGATIVE 

FOR BRANCH INSTRUCTIONS CC8R<0> IS SET IF THE BRANCH CONDITION IS TRUE 



*** JF V GETS SET NO TRAP WILL OCCUR 



7 . 
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2073 

2074 

2075 

2076 

2077 

2078 

2079 

2080 

2081 

2082 

2083 

2084 



,TOC 



Micro Level Charts 



: 6UT/SPASTA Chart 





IPR 


DECODE & RBS STATUS 




COMPATIBILITY REG 


DECODE 


S NATIVE 


REG=SP TEST j 


: RSRC 


doeb not Specify 


GPR[0,15] 




RSRC Specifies GPRCO, 


15: 


1 






1 RSRC 


: TEMPO 
TEMPI 
TEMP2 
TEMP3 
TEMP4 
TEMP5 
TEMP6 
TEMP7 
TEMP8 
TEMP9 
TEMP10 
TEMPI 1 
TEMPI? 
TEMP13 
MM.TEMP5 






KSP 

ESP 

SSP 

USP 

ISP 

PCBB 

MM.TEMP2 

MM.TEMP3 

POBR 

POLR 

PIBR 

P1LR 

SBR 

SLR 

SPNlCR.SPiCR 


TEMP.R 

TEMP.R+1 

1EMP.R0R1 

JPR.R 

IPR.R+1 

IPP.R0R1 

L ONI. J T 

ZERO 

ZERO.CLRRtrsP 


RSRC : RO 
R1 
R2 
R3 
R4 
R5 
R6 
R7 
R8 
R9 
RIO 
R11 
R12 
R13 
SP 








GPR 
GPR 
GPR 
DST 
DST 
DST 


.R 

,R+1 
.RORl 
.R 

.R + 1 
■ RORl 






MM. TEMPI 






MM.TEMP4 




RTMPGPR 












1 MSRC 










SPA£TA<1:0> 


MSRC 


I SPASTA<1:0> ! 
1 ' 


! RNUM. 


WBllS ' WBUS. 


EQ 


C8 


.9J0,11J2J3J 


00 


1 

1 RNUM WBUS 
1 ■" 












j UNDEFINED j 


: RNUM. 


WBUS ; WBUS. 


60 


[5 


,6,7J4J5J 


10 


! READRBS 
1 












! UNDEFINED 1 


: RNUM, 


,WBUS j WBUS. 


EQ 


CO 


A.2.1M 


11 


: WB.RBSP 












! UNDEFINED ! 


; REAORBS 1 RBS<6>.EQ. 


KPSHADD) 


10 


: ALL OTHERS 


RNUM 


NE 


.[6 


,7,14: 


i ^0 : 


; READRBS ; RB5<6>.EQ. 


0(PSHSU8) 


00 


1 ALL OTHERS 


RNUM 


EQ 


.14 






i ^^ \ 


j WB.RBSP : RBSP 


EQ 







01 


j ALL OTHERS 


RNUM 


EQ 


.7 






\ ^^ : 


: WB.R8SP i RBSP 


NE 


.0 




00 


: ALL OTHERS 


RNUM 


EQ 


.6 






i ^"^ i 


i ALL ( 


DTHERS ; 








; 00 

















... + ......+.. ♦ — .-.—....-+—.---.-.-. + — + 
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2085 

2086 

2087 

2088 

2089 

2090 

2091 

2092 

2093 

2094 

2095 

2096 

2097 

2098 

2099 

2100 

2101 

2102 

2103 

210A 

2105 

2106 

2107 

2108 

2109 

2110 

2111 

2112 

2115 

21 U 

211'"^ 

2116 

211'' 

211S 

2119 

2120 
2121 
2122 
2123 
212A 
2125 
2126 
2\27 
2128 
2129 
2130 
2151 
2132 
2133 



TOC " Micro Level Charts 
ALU Q 
L L 



: TABLE 1 - ALU S Rotate and Shift Functions Part 1" 



R 



ROTATE 



<-ALU 



+ 



<"Q 



+ 

-+ 



+ + 

'-; <-ALu ;<■ 
+-.- — -.-. — + 

^ + 

^ — + 



-~>\ ALu-> :- 
+, — « + 

+ — « — « — + 



R R 



-->; 



AlU-> 



■> ■' 
+ ■ 



0-> 



SHIFT 



+ + 

<"l <-ALU !<■ 
+ + 



<-0 



:<— 



+ + 

<"i <"ALu ;<■ 

+ + 

+ —*+ 

0">: Q-> I- 

+ + 



+ + 

— >; ALU-> f— > 
f + 

—• -: <"0 ;<— 
+-.^ — . — + 



0"->! ALU-> 



:,.— 



+■ 

— >: 



Q-> 



*-> 
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2134 

2135 

2136 

2137 

2138 

2139 

2U0 

21A1 

2U2 

2U3 

2UA 

2U5 

2U6 

21A7 

2U8 

21A9 

2150 

2151 

2152 

2153 

2154 

2155 

2156 

2157 

2158 

2159 

2160 

2161 

2162 

2163 

2164 

2165 

2166 

2167 

2168 

216*5 

2170 

2171 

2172 

2173 

2174 

2175 

2176 

2177 

2178 



TOC 

ALU Q 

H I 



Micro Level Charts 



N R 



N 



R N 



ROTATE 



: TA8LE 2 - ALU & Q Rotate and Shift Functions Part 2' 



SHIFT 



ALU 



,+ + + 

I — ! <-Q :<— 

,+ ; + + ! 

I I 

I I 



ALU 



+ + + 

: — >: Q-> : — 

.+ ; + + ; 

I < 

I > 



+ + +. 

: <-ALU :<— 

+ -+ : +■ 

t 



■>' ALu-> ;— " ; 

+ ♦ +. 



ALU 



+■ 
+■ 



<"Q 



■ t 



WBUS<31> 



ALU 



+■ 

■>! 
+■ 



0-> 



■+ 
• + 



— WBUS<31> 



<— ! <"ALU 



< — 







— + 



Q<31>(SEE N0TE)> — 



+ — --— — - + 

— >l ALU-> !— > 

+ *.. — «*.-.---« + 

"-Q<31>(SEE NOTE) 



NOTE: Q<31> IS UNDEMNED FOR ANY LOAD Q FUNCTION 
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2^7^ 

2180 

2181 

2182 

2185 

2184 

2185 

2186 

2187 

2188 

2189 

2190 

2191 

2192 

2195 

219A 

2195 

2196 

2197 

2198 

2199 

2200 

2201 

2202 

2203 

2204 

2205 

2206 

??07 

2208 

2209 

2210 

2211 

2212 

2215 

2?U 

2215 

2216 

2217 
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TABLE 2 - Console Interface Control 



CRAR 

X8UF 
RBUF 
XCSR 
RCSR 
CSR 



Console 'Register Address' Register 

Xmitter data BUFfer 

Reciever data BUFfer 

Xmitter Command and Status Register 

Reciever Command and Status Register 

Command and Status Register 







+ - 


CRAR=0 
(DATA) 


! CRAR=1 i CRAR=2 

I (XMIT STATUS) ! (RECV STATUS) 




CRAR=3 ! 
(COMMAND Z STATUS) j 


+ 


WCTRL/LOADCRAR 


— +- 




CRAR <- WBUS<23:22> 






+ 


WCTRL/CONWRITE 


—+- 


X8UF <" WBUS<23:16> 
(CLEARS READY) 


! XCSR<6> <- W8US<22> 1 RCSR<6> <- WQUS<22> 
1 INT ENABLE j INT ENABLE 




CSR <- WBUS<23:20> I 
23=HALT PENDING ! 
22=CLEAR HALT 1 
21=CLR XMIT INT REQ! 
20=SET HALT : 




WCTRL/CONREAD 


—+• 


WBUS<23:i6> <- R8UF 
(CLEARS DONE AND 
RECEIVER INT REQ) 


I W8US<23:22> <- XCSR I WBUS<23:22> <- RCSR 

! 23=READY 1 23=D0NE 

! 22=INT ENABLE ! 22=1NT ENABLE 




WBUS<23:21> <- CSR 1 
23=HALT PENDING 1 
22=HALT ! 
21=0 ! 




WCTRt /REAOCRAR 






WBUS<25:24> <- CRAR 
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^?18 

2219 

2220 

2221 

2222 

2223 

222A 

2225 

2226 

2227 

2228 

2229 

2230 

2251 

2232 

2233 

223A 

2235 

2236 

2237 

2238 

2239 

22A0 

^2A1 

22A3 
2246 
2245 
2246 
22W7 
2248 
2249 
2250 
2251 
225? 
2253 
2254 
2255 
2256 
2257 
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TABLE 3 - TU58 Interface Control 



TRAR 

XBUF 
RBUF 
XCSR 
RCSR 
CSR 



TU58 'Register Address' Register 

Xmitter data BUFfer 

Reciever data BUFfer 

Xmitter Command and Status Register 

Reciever Command and Status Register 

Command and Status Register 



: TRAR=0 
; (DATA) 


TRAR::1 

(XMIT STATUS) 


TRAR=2 
(RECV STATUS) 


TRAR=3 ! 
(COMMAND & STATUS) j 


i WCTRL/LOADTRAR ! TRAR <- W8US<23:22> ; 


1 1 

i WCTRL/TU58WRJTE ! XBUF <- WBUS<23:16> 
; : (CLEARS READY) 


XCSR<6> <" WBUS<22> 
INT ENABLE 


RCSR<6> <- WBUS<22> 
INT ENABLE 


CSR <- WBUS<23:20> 1 
23=COLD START BIT \ 
22=CLEAR START BREAK! 
21=CLR XMIT INT REQ 1 
20=SET START BREAK I 


1 1 

! WCTRL/TU58READ \ WBUS<25:16> <- RBUF 

; (CLEARS DONE AND 
: : RECEIVER JNT REQ) 


W8US<23:22> <- XCSR 
' 23=READY 
; 22=INT ENABLE 


WBUS<23:22> <- RCSR 
23=D0NE 
22=INT ENABLE 


WBUS<23> <- ! 
COLD START BIT ! 

wBus<2i> <- ; 

XMIT INT REO ! 


1 > 
; WCTRL/READTRAR \ 


W8US<25:24> <- TRAR 
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2258 

2259 

2260 

2261 

2262 

2263 

226A 

2265 

2266 

2267 

2268 

2269 

2270 

2271 

2272 

2273 

2274 

2275 

2276 

2277 

2278 

2279 

2280 

2281 

2282 

2283 

228A 

2285 

2286 

2287 

2288 

2289 

2290 

2291 

2292 

2293 

229A 

2295 

2296 

22^7 

2298 

2299 

2300 

2301 

2502 

2303 

230A 

2503 

2306 

2307 

2308 
2309 

2310 
251" 



TOC " Micro Level Charts 



ROM layout map for control store" 



1 








1 t t ■ 
j MUX 1 ALU iDQli 




1 1 > 1 

p\?\ \ \ 
AlAiLlTl MISC ;SPW 

R : R 1 ; ! 
2:1: : : 


1 \ 1 

MSRC : ROT : ALPCTL ! BUT 

1 > 1 
1 ■ ' 


D : 

T : 
i ; 
p ; 
E ; 


7 777!7777:7766!6666I6666I5555:5555:55AA:AAAA!AAAA: 
9 8 7 6:5 4 3 2'1 9 R:7 6 :> AI3 2 1 019 8 7 6:5 4 3 2\\ 9 8:7 6 5 413 2 1 O: 


0000-03FF 
OAOO-07FF 
0800-OBFF 
OCOO-OFFF 
1 000-1 3FF 
U00-17FF 


146 : 140 

1 

145 i 139 

144 : 138 

145 ! 137 
142 ; 136 
141 : 155 




134 

133 
132 
131 
130 
129 


; 128 1 122 1 116 : 110 I 104 ; 98 : * 

j 127 : 121 j 115 1 109 ; 105 1 97 ! < 
1 126 i 120 I 114 1 108 1 102 j 96 j 
i 125 j 119 i 113 1 107 : 101 : 95 I 
; 124 j 118 ! 112 i 106 j 100 i 94 \ 
: 125 : 117 : 111 : 105 ; 99 ! 95 i 


?2 : 
?i : 
?o i 
39 I 

m \ 
B7 : 



LITRL 



RSRC 



' + -♦ 

:i: 
is: 
:t; 
;r: 
;m; 



* note : 

listing "is inverted with respect to acuci' prom pattern 

,-- — +«-. — *-, -+ ,- + -4-f — --«-.---- -, _--«H 



WCTRL 



BUS 



■+-+' 



0000 
0400 
0800 

ocoo 

1000 
140C 



-05FF 
-07FF 
-OBFF 

-OFFF 
-13FF 
- 1 :7 ^ 



:3 3 5 

,9 8 7 


3:5 

6:5 


3 3 

4 3 


3:3 
2:1 


3 2 2: 
9 8: 


: 86 




80 


1 
1 


74 : 


; 85 




'/9 


1 

1 


73 : 


; 84 




78 


1 


12 I 


: 83 




77 


1 


71 ; 


; 62 




76 


' 




81 




75 




C9 



2 2 2 212 2 2 2 
7 6 5 413 2 10 



68 
67 

66 
65 
b4 
63 



;2512 



62 

61 
60 
59 

58 

57 

.8J\ 



FPA 



cu: 

l:s; next 

k:ri 

X: ;<- inverted ->:* 



1111 
9 8 7 6 



56 
55 
54 
53 

'^2 
= 1 



1111 
5 4 3 2 



50 
49 
48 
47 
46 
45 



il 1 

:i 9 


010 

8:7 


0! 

6 5 4! 


: 44 




38 I 


: 43 




37 1 


: 42 




36 1 


: 41 




35 : 


i 40 




34 : 


39 




33 : 




3 2 10 



32 
31 
bO 
d9 

28 
27 
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REGION. MK 



MICRO? 1MC01) 
REOiON,MIC 






NOB IN 
hHADEaI^^Ai 



ion msto'^y 



28-NOV- 


■83 


16 


;2313 
;231^. 
;2315 
;?316 




roc 
roc 



16:30:35 



6 
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'REGION. MIC" 
■REVISION n.o" 
C. E. MCDOWELL 



1 1 



09 



Move (MODt boundary to*" 
Add regi'oni, tc G and H 
Adjust lANDF region, 
initial release. 



rpv 061. 
floating. 
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?52S 
2126 
2127 
i^3?8 
?5?9 
2350 
2331 
?532 
?353 
233^ 
2535 
2336 
255^ 
2338 
2539 
23A0 
25^1 



.TCC *' Location of modules in control store" 



0000-03FF 
0A00-07FF 
0800-OBFF 
OCOO-OFFF 
1000-13FF 
1A00-17FF 
2000-23FF 



IRDI/ IRDX/ VIELDCpart 2) 

INTLOG/ OSR, FLOAT, CONTRL, 6HFLT(rom part) 

INIT, CONSOL, CHAR 

PCALL, MISQUE, DECMAL(part of CVTLP S CVTPL), MPRCHM, lANPE 

DECMAL^except CVTLP & LVTPL) 

CMODF, EDIT/ MM/ UVERFY/ PRLDSV, VIELD(part 1) 

GHFLKwcs part) 



NOTE: Files separated by slashes are regioned into the same locations. 



.-ia&.«. 
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23A3 

25AA initialize 

23AS .SET/INIT.R1L^0800 

23A6 .SET/IN1T,R1H=0882 

23^7 ,SET/INir.R2L-0800 

23^8 .SET/IMIT.R2H=0882 

2549 .SET/IN1T.R3L=0800 

2350 .SET/INIT.R3H=0882 

2351 

2352 ;Console 

2353 .SET/CONSOL.R1L=0883 

2354 .SET/C0NS0L.R1H=0A37 

2355 .SET/CONSOL.R2L=0883 
2556 .SET/CONSOL.R2H=0A37 

2357 .SET/CONSOL.R3L=0883 

2358 .SET/C0NS0L.R3H=0A37 
2559 

23t.0 .-Integer, LogicaU and Address 

236' .SET7iNTLOG.R1L=04O0 

2362 .SET/INTLOG.R1H=04F8 

2365 .SET/INTLOG,R2L-0400 

2364 .SET/INTLOG.R2H=04F8 

2365 .SET/iNTLOG.R3l=0400 
2566 .SET/INTLOG.R3H=04F8 
2367 

2368 ;Floatinq Point and fRC 

2369 ;SET/FL0AT.R1L-04F9 

2370 . SET/FLOAT. R1H=0?21 

2371 .SE1/FL0AT.R2L 04F9 
2572 . SET/FLOAT. R2H-0721 

2373 . SET/FLOAT. R5L--04f9 

2374 ,SEVFLOAT.R3H = 0721 
2575 

2576 .'Variable Length Bit Field 

2377 .SET/VIELD.R1L=17F2 

2578 .SET/V1ELD.R1H=17EF 

2579 ,SET/V1ELO.R2l=0000 
2380 .SET/VIELD.R2H=03EA 

2581 .SET/VJEL0.R3L=000O 

2582 .SET/V1ELP.R3H=03EA 
2585 

2384 .-Control Instructions 

2585 ,SET/CONTRL.R1L^0722 

2586 .SET/CONTRL.R1H=0775 

2587 .SET/CONTRL.R2L=0722 

2588 .SET/C0NTRL,R2H^0775 

2589 .SET/COMTRL.R3L=0722 
2390 ,SET/CONTRL.R3H=0775 
2391 

2592 
2595 
2594 
2395 
2396 



CMT098.MCX 


MICR02 1M(01) 28-NOV- 


REGION.MIC 


Control Store Region Expr 


?597 


;Procedure Call 


2598 




.SET/PCALL,R1L=OCOO 


2399 




.SET/PCALL.R1H=0C96 


2A00 




.SET/PCALL.R2L=0COO 


2^01 




.SET/PCALL.R2H=0C96 


2A02 




.SET/PCALL.R5L=0C00 


2^03 




.SET/PCALL.R3H=0C96 


?AOA 






2405 


;MisceLLaneous and Queue 


2406 




.SET/MISQUE.R1L=0C97 


2407 




.SET/MISQUE.R1H-0D3Q 


2408 




.SET/MISQUE.R2L=0C97 


2409 




,SET/MISQUE.R2H=0D30 


2410 




.S£T/MISQUE.R3L=0C97 


2411 




. SET/MI SQUE.R3H=0D30 


2412 






2413 


;Charac 


ter String 


2414 




. SET/CHAR. R1L=0A38 


2415 




. SET/CHAR. R1H=0BEB 


2416 




, SET/CHAR. R2L=0A38 


2417 




. SET/CHAR. R2H=0BEB 


2418 




, SET/CHAR. R3L^0A38 


2419 




. SET/CHAR. R3H=0BEB 


2420 






2421 


.■Decimal String 


2422 




.SFT/0ECMAL.R1L=1000 


2423 




.SET/DECMAL.R1H=13F2 


2424 




.SET/DECMAL.R2L=1000 


2425 




.5ET/DECMAl.R2H=13F2 


2426 




.SET/DECMAL.R3L=0D31 


2427 




.SET/DECMAL.R3H=0D9C 


2428 






2429 


;tdit 




24 50 




. SET/EDIT. R1L = 14E0 


2431 




.Sf T/EDiT.RlH=17El 


2432 




.Sf I/EDJT.R2L=14E0 


2453 




. SET/EDIT. R2H = 17E1 


2434 




, SET/EDIT. R3L = 14E0 


2455 




. SET/EDIT. R3H = 17E1 


24 56 






2457 


;MTPR, 


MFPR, CHMX 


2438 




,SET/MPRCHM.R1L=OD90 


24 39 




.SET/MPRCHM.R1H=0ECB 


2440 




.SET/MPRCHH.R2L=0D9D 


2441 




.SET/MPRCHM.R2H=0ECB 


2442 




.SET/MPRCHM.R5L=0D9D 


24A3 




.SET/MPRCHM.R3H-0EC8 


2444 






?445 


; PROBE, 


LDPCTX, SVPCTX 


2^46 




.SET/PRLDSV.R1L=14E0 


2447 




.SET/PRLDSV.R1H=17E1 


2448 




.SET/PRLDSV.R2l=14E0 


•2449 




,SET/PRLDSV.R2H=17E1 


•2450 




,.SFr/PRLDSV.R3L = 14E0 


•2451 




.SET/PRLPSV.R3H^17E1 
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.^452 

2453 

2454 

2455 

2456 

2457 

2458 

2459 

2460 

2461 

2462 

2463 

2464 

2465 

2466 

2467 

2468 

2469 

2470 

2471 

24/2 

2475 

24/4 

2475 

2476 

2477 

2478 

2479 

24 8C 

2481 

2482 

2483 

2484 

2485 

2486 

2487 

2488 

2489 

2490 

2491 

2492 

2493 

2494 

2495 

2496 

2497 

2498 

2499 

2500 

2501 

2502 

2503 

2504 

2505 

:506 



;Interrupts and Exceptions 
.SET/IANDE.R1L=0ECC 
,SET/IANDE.R1H=0FFF 
.SET/IANDE,R2L=0ECC 
.SET/1ANDE.R2H=0FFF 
.SET/IANDE.R5L=0ECC 
.SET/IANDE,R3H=0FFF 

;Memory Management 

. SET/MM. R1L=:14E0 
, SET/MM. R1H=17E1 
. SET/MM. R2L^14E0 
. SET/MM. R2H=17E1 
. SET/MM. R3L=14E0 
. SET/MM. R3H=17E1 

;Compatibi lity Mode 

.SET/CM0DE.R1L-1400 
.5ET/CM0DE.R1H=14DF 
.SET/CMODE,R2L=1400 
.SET/CM0DE.R2H=14[)F 

.SET/CMOOE.R3L=1400 
.SET/CM0DE,R3H=14DF 

;Micro Verify 

.SET/MV.R1L=14E0 
,S£T/MV.R1H=17E1 
.SET/MV.R2L=14E0 
.SET/HV.R2H=17E1 
.SET/MV.R3L=14E0 
.SFT/MV.R3H=17E1 

;Native Mode Operand Specifier 
.SET/OSR.R1L=0400 
,SET/0SR.R1H^04F8 
.5ET/0SR.R2L:^0400 
.S£T/0SR.R2H=04F8 
,SET/OSR.R3L=040O 
.SET/OSR.R3h=04F8 



IRDI 



IRDX 



.SEr/IRD1.RlL=0000 
,SET/JRD1.R1H=03EA 



.SET/JRDX.R1L=0000 
,SET/JRDX,R1H=03EA 
.SET/IROX.R2L=0000 
.SET/]RDX,R2H=03EA 



[....__ 
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?507 ;G and H floating (rom parv) 

2508 .SET/GHFLT.R1L=0776 

2509 .SET/GHFLT.R1H=07EF 

2510 .SET/GHFLT,R2L=0776 

2511 .SET/GHFLT.R2H=07EF 

2512 .SET/GHFLT.R3L=0776 

2513 .SET/GHFLT.R3H=07EF 
25U 

2515 ;G and H floating (WCS part) 

2516 .SET/UCS.RlL-"^2000 

2517 .SET/WCS.R1H=25FF 

2518 .SET/WCS.R2L=2000 

2519 .SET/WCS,R2H=25FF 

2520 .SET/WCS.R3L=2000 

2521 .SET/WCS.R3H=23FF 
2522 



2523 



.8iN 



) ; 



1 

: 


;2528 , 




;25?9 . 


' 


;?550 , 


I 


;2531 


1 

1 


;2532 . 




;2553 . 




;253A 




;2535 




;2536 . 




;2537 . 




;c538 . 




;2539 . 




;25AO 




;25^1 




;25^2 




;2543 ; 




;25A4 ; 




;25^5 




;25A6 




;25A7 ; 
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NOR IN 

ULINE 

RTOL 

HEXADECIMAL 

SOURCE/35 

TITLE "CLOKX 

SET/IN1T=0 

UIDTH/81 

NOCREF 

FILLERPAGE 

BOUNDS/ROW 

BOUNDS/ROW 



252^ 
2525 
2526 
2527 



.TOC "DEFIN.MIC" 
.TQC "REVISION 67.0" 

Jeff Peng, P. R. 6UILBAULT 



Rev 



6lQ)Q}a}Q). Clock 
.•SWITCH 



rate = ???ns" 
THAT INDICATES 



INIT U-CODE FOR VALIDITY CHECK 



SET UP FOR CREF ONLY WHEN FULL ASSEMBLY 



1 : 0000, 03FF /ROW 2:0A00,07FF/ROW 3:0800, 08FF 
^:0C00,0FFF/ROW 5 : 1 000, 13FF/R0W 6:U00J7FF 



BOUNDS/WCS : 2000, 23FF /PCS: 2800, 2BFF 

TOC " Revision History" 
67 Add a VALIDITY check V025 to verity 

and correct some error comments. 
66 Increase the width of u-word by one; 
65 ADD BRANCH ON FPA PRESENT 
6A Initial release. 



the hardware conflict of "MSRC/TEMP4" and "8US/PR0BE.WR". 
Add a PATCH field in bit ffSO; Move the VSJ2E field to bit ff8A. 
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25A8 

25A9 

2550 

2551 

2552 

2555 

255A 

2555 

2556 

2557 

2558 

2559 

2560 

2561 

2562 

2565 

256A 

2565 

2566 

2567 

2568 

2569 

2570 

2571 

2572 

2575 

25A 

2575 

2576 

2577 

2578 

2579 

2580 
2581 
2582 
2585 
258A 
2585 

2586 
2S87 
2588 
2589 
2590 
2591 
2592 
2595 
259A 
2595 
2596 



.TOC " Comet Micro Word Chart" 



LONLiT 



LITRL 



121 1 

■+-■]•— 



I ! 



- + -+- + —.- 

p; ; ! 
a;p:p: 
t;a;a;lit 

CIRIR! 

h:2:i i 



MJSC !SPW: MSRC 



ROT 



ALPCTL 



BUT 



RSRC 



II! 
IS! 
IT! 
IRI 
IMI 



WCTRL 



BUS 



— + ' 
2! I 
0! 
— + ! 



-+-+-+ — -+ 

8!7!7!7 7! 

0:918:7 6: 



7 7 7 7 717 616 6 6 6 6 

5 A 3 2 110 918 7 6 5 A 



6 6 6 6 5 515 5 5 5 5 5 5 5 A 4 
32109 817 65^321098 



Is 4 

7 6 



AAA 
5 A 3 



A!A 
2:1 



AI3 3 3 
019 8 7 



3 3I3I5 3 
5 A 13 12 1 



Z2 22 22 



22 22 
A 5 2 1 



+<-+' 



A 
L 
U 
S 
H 
f 



A I 

L ! 

U +■ 

C I 

1 : 



MUX 



ALU ID01 



CCMISC 



ALUOD IDQ2 






ROTSRK 




IDQ3 



+, + 



. + - + - + 



FPA 



:c: 
il: 
!k:i 
ix: 



NtXT 



'Ill 1:111:11110000000000 
:9876:5:a:321098765A3?i0 



CMT098.MCX 

DEFIN.MIC 



2b97 

2598 

2599 

2600 

2601 

2602 

2603 

260A 

2605 

2606 

2607 

2608 

2609 

2610 

2611 

2612 

2615 

26U 

2615 

2616 

2617 

2618 

2619 

2620 

2621 

2622 

2625 

262A 

2625 

2626 

2627 

2628 

2629 

2650 

2651 

2652 

2655 

263^ 

2635 

2656 

2657 

2658 

2639 

26A0 

26A1 

2642 

26h5 

26AA 

26A5 

26A6 

2647 

26A8 

2649 

2650 

2651 
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ALPCTL/=<57:48>,.DEFAULT=364 
N0P=364 

WX D Q.Q 0=2D7 
WX"D"Q.Q"M=0D7 
WX"D'R.Q"D=257 
WX"D"P,Q"M^057 
WX'D'R.Q~XM=157, 
WX"D"S.Q"0=357 
WX"D"S.Q R=5D7 
WX"D"S.Q'XM=1D7, 
WX*"QTQ D=2C7 
WX~Q.Q"M=0C7 
WX"R.Q"*D=^247 
WX"R.Q"M=047 
WX"R.0"XM=U7, 
WX"*S.Q"0=347 
WX'S.Q"R=3C7 
WXlS.Q_XM=1C7, 

WX D Q 5=373 

WX D 5=372 

WX"Q*'S=371 

WX"S=370 

WX"D Q .N0i.S=365 

WX"D'.Fl0T.S = 362 

WX"Q'. NOT, 5=561 

WX".NOT.S=560 

WX D DSL.SQL=24F 
WX"D"DSL.SQR=24F 
WX"D"DSR.SUL=24A 
WX'D"DSR.SQR=24B 

WB L00Pf=578 
WB'LOOPF.Q 0^579 
WB'LOOPF.D"0=37A 
we"L00PF.Q"D 0=578 
WB"ALUF=37r 
WB'ALUF.Q S::57D 
WB"ALUF,D"S=57E 
WB"ALUF.Q"D S=57F 



MULFAST+=279, .VALIDITY^ 

MULSL0W+=278, .VAlJDJTY^ 

MULFAST-=269, .VALIDITY^ 

MULSL0W- = 26B, .VALIDITY: 

DIVFASTt^26C, .VALIDITY: 

D1VSL0W+^26E, .VALIDITY: 

DIVFAST-=27C, .VALIDITY^ 

DIVSL0W-=27E, .VALIDITY 

REM^26A, .VALIDITY: 

DIVDA=27F, .VALIDITY 

DIVDS=26F, .VALIDITY: 



.VALIDITY=<V070> 



;ALP SPECIAL FUNCTIONS 

ALUOD/OR, MUX/2. S,DQ1 /NOP 

WMUX & D <- Q OLD 

WMUX & D <- OLD 

WMUX & D <- RBUS 

WMUX £ D <" RBUS Q 

WMUX S D <- RBUS Q 

WMUX £ D <- SUP ROT 

WMUX fc D <- SUP ROT Q 

WMUX £ D <" SUP ROT Q 

WMUX <" Q OLD Q 

WMUX <" Q OLD Q 

WMUX <- RBUS 

WMUX <- kBUS Q 

WMUX <- RBUS Q 

WMUX <- SUP ROT 

WMUX <- SUP ROT 

WMUX <" SUP ROT Q 



.VALIDITY=<V070> 



.VALIDITY=:<V070> 



.VALIDITY=:<V070> 



<V21. 50-54. 70> 
<V50.51.70> 
<V21. 50-54. 70> 
<V50.51.70> 
:<V21. 50-54. 70> 
<V50.51.?0> 
:<V21. 50-54, 70> 
:<V50,51.70> 
<V050> 

:<V050> 
:<V050> 



<- 

<- 
<- 
<- 

<- 
<- 
<- 
<- 
<- 
<- 
<- 
<- 
<- 

<- 



D OLD 

MBUS 

D OLD 

MBUS 

S/Z MBUS 



RBUS 

S/Z MBUS 

D 

MBUS 

D 

MBUS 

S/Z MBUS 



RBUS 

S/Z MBUS 



;ALU OPERAT 
;SETTING OF 
0+Q+C 
M+Q+C 
D+R+C 
M+R+C 

XM+R+C 
+ S + 
R + S + 

XM+S + 
D-Q-C 
M-Q-C 
D-R-C 
M-R-t 

XM-R-C 
O-S- 
R-S- 

XM-S- 



WMUX £ D £ Q <- SUP ROT 

WMUX £ D <- SUP ROT 

WMUX £ Q <- SUP ROT 

WMUX <- SUP ROT 

WMUX £ D £ Q <- .NOT. (SUP ROT) 

WMUX £ D <- .NOT. (SUP ROT) 

WMUX £ Q <- .NOT. (SUP ROT) 

WMUX <- .NOT. (SUP ROT) 



WMXU £ D <- D SHF LEFT 

WMXU £ D <- D SHF LEFT 

WMXU £ D <- D SHF RIGHT 

WMXU £ D <- D SHF RIGHT 



WB<51 
WB<51 
W8<31 
WB<51 
WB<51 

we<3i 

WB<31 
WB<31 



30> <- O'LOOP FLAG 
30> <- O'LOOP FLAG 
50> <- O'LOOP FLAG 
30> <- O'LOOP FLAG 
30> <- ALUSO'ALKC 
30> <- ALUSO'ALKC 
30> <- ALUSO'ALKC 
30> <- ALUSO'ALKC 



Q <- SHF LEFT 

<- SHF RIGHT 

<- SHF LEFT 

<- SHF RIGHT 



Q <- 
D <- 
£ D <- 

Q <- S 
D <- S 

Q £ D <- S 



MULTIPL 

MULT I PL 

MULTIPL 

MULTIPL 

DIVIDE 

DIVIDE 

DIVIDE 

DIVIDE 

UNSHIFT 

DIVIDE 
DIVIDE 



> +RBUS BY 

Y +RBUS BY 

Y -RBUS BY 

Y -RBUS BY 
Q BY +RBUS 
BY +RBUS 
BY -RBUS 
BY -RBUS 

REMAINDER 
DOUBLE ADD 
DOUBLE SUB 



Q (2 ITERATIONS PER CYCLE) 
(1 ITERATION PER CYCLE) 
Q (2 ITERATIONS PER CYCLE) 
Q (1 ITERATION PER CYCLE) 
(2 ITERATIONS PER CYCLE) 
(1 ITERATION PER CYCLE) 
(2 ITERATIONS PER CYCLE) 
(1 ITERATION PER CYCLE) 
(RBUS MUST BE 0) 



iON FOR 
ALU FLAGS 
I. BCD 
l.BCD 
KBCD 
I .BCD 
l.BCD 
O.BCD 
O.BCD 
O.BCD 
l.BCD 
l.BCD 
l.BCD 
l.BCD 
l.BCD 
O.BCD 
O.BCD 
O.BCD 



(D-R-CD.SL 
(D-R-CD.SL 
CD-R-CI).SR 
(D-R-Cl).SR 
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Machine Definiti 


;2653 






;2654 


ALU/=<53:50> 


;2655 






;2656 




A-B-CI=0 


;2657 




A-B-C1.BCD=1 


;2658 




A-B-CI.SR=2 


;?659 




A-B-CI.SL=3 


;2660 




B"A-CI=OC 


;2661 






;2662 




A+B+CJ=A 


;2663 




A+B+CI.BC[)=5 


;2664 




A+B+CI.SR=6 


;2665 




A+B+C1.SL=7 


;2666 






;2667 




AND=8 


;2668 




0R = 9 


;2669 




AND.SR=OA 


;2670 




AND.SL=OB 


;2671 




XOR=0D 


;2672 




ANDNOT=0E 


;2675 




NOTAND=0F 


;267^ 






;2675 


ALUCl/^ 


<59:58> 


;2676 




ZERO^O 


;2677 




ALKC^I 


;2678 




0NE^2 


;2679 




PSl {: = "? 


;2680 






;2681 


ALUOO/^ 


<S3:50> 


; 2682 




AND.nD=8 


;2683 




0R.0D=9 


;2684 




AMD.SR.OD^^OA 


;2685 




AND.SL.OD^OB 


; 2686 




B-A-ri.OD-=OC 


;2687 




XOR.O0=0D 


;2688 




ANDNOT.OD-OE 


; 2689 




NOTAND.0D=0F 


;2690 






;2691 


ALUSHF/ 


=<6?:60> 


; 2692 






;2693 




;HARD DEFAULT 


;269A 




;ero=o 


;2695 




0NE = 1 


;2696 




SHF=2 


;2697 




R0T = 3 


; 2698 




ALU0.01=^ 


;2699 




ALU!. 00^5 


;2700 




WBUS30=6 


;2701 




PSLC=7 


;2702 






;2705 


AiUXM/ = 


:<63:63> 


:?70^ 




;ero=o 


;2705 




5IGN=1 
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ALU, ALUCI, ALUOD, ALUSHF, ALUXM' 



ALU FUNCTION CONTROL FOR MUX/(M.R1 

M.S, XM.R, XM.Q, ZM.S, 0.R1, D.Ql, 

SUB WITH CARRY INPUT 

BCD SUB WITH CARRY INPUT 

(SUB WITH CARRY INPUT) SHIFTED RIGHT 

(SUB WITH CARRY INPUT) SHIFTED LFFT 

SUB WITH CARRY INPUT 



ADD WITH CARRY INPUT 

BCD ADD WITH CARRY INPUT 

(ADD WITH CARRY INPUT) SHIFTED RIGHT 

(ADD WITH CARRY INPUT) SHIFTED LEFT 



M.R2, M.Q1, M.Q2, 
D.Q2, D.S, R.Q, R.S) 



A.AND.B 

A.OR.B 

(A.AND.B) 

(A.AND.B) 

A.XOR.B 

A. AND. (.NOT. 8) 

(.NOT. A). AND. 8 



SHIFTED RIGHT 
SHIFTED LEFT 



ALU CARRY INPUT CONTROL WHEN MUX DOES NOT SELECT S ROT AND P OR S LATCH IS NOT MODIFIED 
CI <" 

CI <" ALK<C> 

CI <- 1 

CJ <- PSL<C> 

ALU FUNCTION CONTROL FOR MUX/(D.R2, Z.S) 



A.AND.B 
A.OR.B 

(A.AND.B) SHFTD 
(A.AND.B) SHFTD 
SUB WITH CARRY 
A.XOR.B 
A. AND. (.NOT. 8) 
(.NOT. A). AND. 8 



RlGHi' 
LEFT 



OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 



DISABLE 
DISABLE 
DISABLE 
DISABLE 
DISABLE 
DISABLE 
DISABLE 
DISABLE 



;ALP 
;ALU 
; 
; 
; 1 
;(SH1 
;(ROT 
; 

; 1 

;WBUS 

;P5L< 



SHIFT-IN CONTROL WHEN MUX DOES NOT SELECT S ROT AND P OR S LATCH IS NOT MODIFIED 

Q 



1 

FT ALU'Q) (SEE TABLE 1) 
ALU'Q) (SEE TABLE D 
1 

<30> WBU£^'30> 
C> P5L<r> 



;MBUS SIGN/ZERO FXT CON^OL 
;ZERO EXTEND MSHS 
:SJGN EXTEND M6US 
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2706 
2707 
2708 
2709 
2710 

27r, 

2712 
27U 

27U 
271S 
2716 
2717 
2718 
2719 
2720 
2721 
2722 

?7?^ 

2/2S 

2/26 

2727 

2728 

2729 

2750 

2731 

2752 

2755 

275*; 

2755 

2/56 

P757 

2758 

2739 
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BUS" 



BUS/=<2A:20>,,DFFAULT=7 ;BUS 

N0P=7 

READ=10, .VALIDITY=<V22.70> 
READ,MOD=U, .VALIDI TY=<V23,70> 
READ.LNG=11, .VALI0JTY=<V022> 
READ.LNG,MOD=15,.VAL10ITY=<V022> 
READ.NT=2, .VALIDI TY=<V022> 
READ. MOD. LCK=1 3,. VALID! TY=<V22.70> 
READ.PHY=0, -VALID! TY=<V022> 
READ.SEC=6, .VALID! TY=<V022> 



WRITE=18. .VALIDITY: 

WRITE. N0REG=^1A, .VALIDITY: 

WRITE. LNG=19, .VALIDITY: 

WRITE. NT=0C, .VALIDITY: 
WRITE. .•gT.LNG=0E,. VALIDITY: 

WRITE. UL = 16, .VALIDITY: 

WRITE, PHY=8, .VALIDITY: 

WRITE. SEC=OA, .VALIDITY: 
WRITE. UL.SEC=OB,. VALIDITY; 

PRB.RD^IF, .VALIDITY: 

PRB.R0.MODE=1E, .VALIDITY' 

PR8.RD.PTE=16, .VALIDITY: 
PRB.RD.PTE.K=17,. VALIDITY: 

PRB.WR = 1D, .VALIDITY: 

PRB.WR.MODE-K, .VALIDITY^ 

PRB.WR.PTE = 12, .VALIDITY: 

I0INIT-:5, .VALIDITY: 

PRlNIT=r1, .VALIDITY 

RFICHK^9, .VALIDITY 

GRANTcoF, .VALIDITY; 



<V20,70> 
:<V20.70> 

:<V20.70> 

:<V020> 
:<V020> 

:<V20.70> 

:<V020> 

^<V020> 

:<V020> 

:<V24.25.70> 
:<V2A.25.70> 
:<V023> 

:<V023> 

:<V24.25.70> 
:<V2A.25,70> 

:<V023> 
:<V021> 

:<V021> 

:<V008> 

:<V09,21> 



DSI2E. 
"RD". 



VA 



FUNCTIONS 
NO OP 

MDR <- MEMORY PER BY VA AND 
CHECK FOR WRITE ACCESS THEN 
READ IGNORING THE TWO LSB*S OF THE 
CHECK FOR WRITE ACCESS THE "RD.L". 
SUPPRESS ACV AND UNALIGNED DATA U-TRAPS 
READ, LOCK OUT OTHER READ LOCKS 

READ TREATING VA AS PHYSICAL ADDRESS, IGNORE 2 LSB*S. 
FETCH REMAINDER OF A READ CROSSING LONG BOUNDARY. 



WRITE MEMORY SPECIFIED BY VA, DSIZE, WDR 

WRITE UNLESS REGISTER MODE ASSERTTED. 

WRITE IGNORING THE 2 LSB'S OF THE VA 

WRITE. SUPPRESS ACV, UNALIGNED DATA, AND PAGE BOUNDARY U-TRAPS 

"WRITE. NOTRP" L0N6W0RD. USED FOR WRITING THE M-BIT. 

WRITE. RELEASE LOCK SET BY READ.LCK 

WRITE TREATING VA AS PHYSICAL ADDRESS, IGNORE 2 LSB'S. 

WRITE SECOND REFERENCE 

WITER.SEC. RELtASE LOCK SET BY "RD.LK". 

PROBE PTt IN TB FOR READ ACCESS AT ADDRESS IN VA. 

PRB.R USING WBUS<25:24> INSTEAD OF THE CURRENT MODE, 

PROBE PTE IMAGE ON WBUS FOR READ ACCESS. 

PTE.R USING KERNEL MODE INSTEAD OF CURRENT MODE. 

PROBE PTE IN TB FOR WRITE ACCESS AT ADDRESS IN VA. 

PR8.W USING WBUS<25:2A> INSTEAD OF THE CURRENT MODE. 

PROBE PTE IMAGE ON WBUS FOR WRITE ACCESS. 

GENERATE UNIBUS INIT. 

GENERATE A MASTER PROtESbOR RESET. (INCLUDES AN lOINlT) 

REI CHECK 

ISSUE UNIBUS GRANT 
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?7A0 
27A1 

27^:2 

2743 

2744 

27A5 

2746 

2747 

2748 

2749 

2750 

2751 

2752 

2753 

2754 

2755 

2756 

2757 

2758 

2759 

2760 

2761 

2/6? 

2765 

2764 

2765 

2766 

2767 

2768 
276^ 
2770 
2771 

2? 72 
2771 
277U 
2775 
2^76 
277'f 
2778 
2779 
2780 
2781 
2782 
2783 
2784 
2785 
2786 
2787 



.TOC *' Machine Definition 
BUT/=<47:42>.,DEFAULT=0 



NOP^O 

IRDl-4 

IRD1TST=5 

JRDX=1 

PETUftN=2 

RET.DlNHr^ 

iDD.iNC.eRA^e 

L0D,8RA-7 

BRA.0N.ADD=^18 



NOTE 01 
NOTE 02 
NOTE 03 



NOTE 0'* 

NOTE 05 

NOTE 06 

NOTE 07 

vJOTE 08 

NOTE 09 

NOTE 10 



NOTE 11 



BUT" 



ALU/A+6+CJ.BCD. ALEG/DATA, BLEG/0. A 1 IN CSA<0> Indicates Illegal BCD Char 
V^<0>.AND.M0T.1R<3> FOR Native Mode, VA<0>,AND,NOT,]R<7> FOR Compatibility Mode 



STEPC <- STEPC - 4 & Branch ON Original Value CSA<2> CSA<1> 



ORIG VALUE ^ 

ORIG VALUE = 1 

ORIG VALUE = 2 

ORIG VALUE ^ 3 

ORIG VAlUE >0R= 4, AND NO \m OR TIM OV 

ORIG VALUE >0R= 4, AND INT OR TIM OV 





1 
1 





CSA<0> 


1 


1 



1 



CSA<1> = (.NOr,MM.NOINT).AND.(INT,OR.TIMSERV) 

For Description of BUT/SPASTA Operation See Tables and Charts 

For Description of BUT/SRKSTA Operation See ROT & ROTSRK Micro field Definitions 

For Description jf BUT/CCBR Operation See Tables and Charts 

In Compatibility Mode BUT is on CIR(See MSQ Spec Page 32) 

For Description of BUT/UVCTR Operation See Tables and Charts 



START<1> 


1 
1 

B00T<1> 




1 
1 



START<0> 


1 

1 

BOOT<0> 

1 

1 



Function 

Restart/Boot 

Restart/Halt 

Boot 

Halt 

Function 
D 
C 
B 

A 



NO BRANCH 

EVALUATE OPCODE AND 1ST OPERAND OF NEXT INSTRUCTION 
SAME AS IRD1 EXCEPT NEXT ADDRESS IS FROM 'NEXT' 
RETURN FROM OPERAND EVALUATION 
P^? U-STK AND RET TO 'STK + NEXT'{M0D64) 
POP U-STK AND RET TO 'STK + NEXT ' (M0D64) ,DEST I^JH 
LOAD OSR, INC IRDCNT, BRANCH ON ADD MODE 
LOAD OSR, , BRANCH ON ADD MODE 

, BRANCH ON ADD MODE 



CMT098.MCX 


MICRO* 


DEFIN.MIC 


Machii 


?788 




2739 




2790 




?791 




?792 


BUiXB=20 


2793 


CM.CiJ0.AD0=21 


?79A 


IR.2TO0=19 


279S 


IR5=23 


2796 


IR?=22 


2797 


REGW0DE=2^ 


2798 




2799 


FR0.FLTZ=2A 


2800 


WBUS1T0Q=9 


2801 


WBUS1T00,NE.C=0E 


2802 


WBUb5T00=08 


2805 


WBUSO=0A 


280A 


WBUS51T030=1B 


2805 




2806 


WX. EG. 0=28 


2807 


WX.NE.0=29 


2808 


BCDCHK=26 


2809 


SRKSTA=37 


2810 


5PASTA=2E 


2811 


CC8R=2D 


2812 


CC8R1.CCBR0.1R0^35 


2813 


ClBRO.SRK5TAO=36 


28H 


DSIZE=31 


2815 


DBZ.SC^OC 


2816 


NO.f fA=50 


2817 


WCSENA=27 


2818 




2819 




2820 


BR.sr-^.lNT-rs-OD 


2821 


MM. ALLOW. INT=03 


2822 


!Nr-TJMS[RV--26 


?)i2l 


CCBRMNT-rs^2C 


282*; 




2825 


f PD=0f 


2826 


PSlC-2S 


2827 


psltp=?f 


2828 


UVCTR^U 


2829 


FPS1^3'. 


2830 


FPS2::53 


2851 


FPS5=52 


2832 


flAGO^IO 


•2853 


FlAG1=17 


•283A 


FLAG2-12 


■2855 


FLAG3='3 


•2836 


MM.NOINT = n 


•2857 


STACKFLG=1A 


•2358 


flAG2TO0-l6 


•2859 


f lagitoo=u 


;:s^o 


Fi.xOR23=15 













6 


7 
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-83 
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* 
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?Si*i 



; CSA<5> : CSA<^> : 


csA<3> ; csA<2> ; 


csA<i> : 


CSA<0> 








BUT X6 UTRAP = 1, ELSE 
NOTE 2 




; iR<2> ; 


]R<1> 1 


JR<0> 

JR<5> (NOTE 8) 

JR<2> (NOTE 8) 

0SR<7:^>=5 






N0T.MBUS<15> I 


WX<31:0>.NE.O 






W8US<1> 


W8US<0> 
W8US<1:0>,NE.0 


; W8<r5> ; WB<A> j 


w8<3> : WB<2> 


WB<1> 


WB<0> 
WB<0> 






WB<31> 


W8<30> 

WMUX<31:0>.E0.0 
WMUX<31:0>.NE.O 
NOTE 1 






SRKSTA<1> 


SRKSTA<0> (NOTE 6) 






SPASTA<1> 


SPASTA<0> (NOTE 5) 






c':eR<i> 


CCeR<0> (NOTE 7) 




i Cf8R<1> 


cceR<o> 


.NOT,JR<0> (NOTE 8) 






CC8R<0> 


SRKSTA<0> 






DSIZE<1> 


OSiZE<0> (LATCHES) 

SC.EQ.O 

QrFPA PRf'ENT, 1=N0 FPA 

0=WCS PRESENT AND ENABLED 

1=WCS NOT PRESENT OR WCS DISABLED 




I NOTE 3 


NOTE 5 
' NOTE A 


NOTE 3 






' .NOT. INT 


TIMSERV 






; cceR<i> 


. (INT, OR. TIMSERV). AND, NOT. CCBR<1:> 

PSL<27> 
' PSL<C> 
' PSL<TP> 




UVCTR<3> ": UVCTR<2> 


i UVCTRO> 


' UVCTR<0> (NOTE 9) 




: NOT. HALT 


: START<1> 


: START<0> (NOTE 10) 






; B00T<1> 


. BOOT<0> (NOTE 11) 






; ACLO 


; FP.OCK 
: FLAGO 


* 




i FLAGI 




' 


; PLAG2 




i FLAG3 

: MM.NOINT (FlAGA) 

: PSHSTACK (FLAGS) 


. 


■ FLAG2 


: FLAGI 


; FLAGO 






; FLAGI 


; FLAGO 






. FLAGI 


: FLAG2.X0R.FLAG5 



?8^2 
?8A3 

c'8i5 
28^6 
23^7 
28^,3 
28^9 
2850 
28S1 
28S3 
28S3 
285^ 
2855 
2856 
28S? 

2858 

28S9 

2860 

2861 

286? 

286? 

286^1 

286S 

2866 

2867 

2868 

2869 

28/0 

2871 

2872 

28/5 

28 /C 

2876 
2877 



CMT098.MCX 
DEFIN.MIC 

.IOC " 



MICRO? 
Machine 

Machine Definition 



1M(01) 28-N0V-83 
Oetinition 



C 
16:30:35 
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tU = <52i^1>,.DEFAULT^0 

N0P.CC8R S]GMD=0, 
N0P.CCBR"ALUS=3 
CCOPl.CCBR S16N0=U 
tCO"'2.CCBR"SlGND=2, 



CCMISC/^^32:25> 

NOP.CCBR BRATST-0C7 
N0P.CCBR'CS1GNS=<.6, 
WB ATCR.rCBR SIGND-7, 

alDs dsdz.ccBr ALUS=6 

AIUS"SJGN0.CCBR ALUS^0C6, 

ALUS~UNSGN.CCBR'ALUb=86, 

SErvTCCBR^SJ0ND=^7, 



CC, CCMJSC. CCPSL 



.VALJDJTY=:<V071> 

.VAUDiTV = <V070> 
.VALiDiTY=<V070> 



VALJDJTYr<V071> 
VAL1D1TY=<V71.80> 

VALJDJTY=<V070> 

VAL]OiTY=<V070> 
VALiDJTY^<V071> 



CC CONTROL 

MOP 

NOP 

CC OP 1 

CC OP 2 



CCBR CONTROL 
SIGNED COMPARE 
ALU STATE LATCHES 
SIGNED COMPARE 
SIGNED COMPARE 



MISC 

NOP 

NOP 

WBUS<5:0> <- ATCR 

AlUS <- DEC SIGN DEC 

ALUS <- SIGNED COMPARE 

ALUS <- UNSIGNED COMPARE 

PSL<V> <- 1 



CCBR CONTROL 
BRANCH CONDITION TRUE 
COMPARE SIGNS 
SIGNED COMPARE 
OLD ALUS 
OLD ALUS 
OLD ALUS 
SIGNED COMPARE 



CCPSL/ = -;^0:25> 

WB PSI. .CrBR SiOND^**, 
CC'WB.fCBR 5lI'S-5 
PSL WB.CCBR ALUS-^0, 
PSW'we 'TfiR"ALUS-l 
MDR'OSR.CCBR BRATST--2f , 



.VAL1DJTY^<V00.7U80> 

.VAL]D]TY^<V001> 

.VALIDJTY^<V02.35.A1> 
NDf : OFFAUl ' FOR ('(" £ CCMISC DUPING LONG OR SHORT LITERAL IS ' CC/NOP.CCBR^SIGND* . 
mn. : FOR DESCRIPTION OF BUT/tCBR SEt TABLES AND CHARTS. 



PSLCW) 

READ PSL 

CC <- WBUS<3:0> 

WRITE PSL 

WRITE PSW 

MDR <- ZEXT OSR 



CCBR CONTROL 
SIGNED COMPARE 
ALU STATE LATCHES 
ALU STATE LATCHES 
ALU STATE LATCHES 
BRANCH CONDITION TRUE 
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?873 
2879 

zeso 

2881 

288? 

2883 

288A 

2885 

2886 

2887 

2888 

2889 

2890 

2891 

2892 

2893 

289; 

2895 

2896 

2897 

2898 

2899 

2900 

2901 

2902 

2903 

2904 

2905 

2906 

2907 

2908 

2909 

2910 

2911 

2912 

2913 

29U 

2915 

2916 

291/ 

2918 



,TOC *' Machine Definition 

CLKX/ = <15:15>,,DEFAULT=:0 
NOP=0 
XTND=1 

DQ1/ = <A9:A8>,.DEFAULT=:0 
NOP = 
Q WX = 1 
DlWX=2 
Q_D_WX-3 

DQ2/=<49:A8> 
SQL^O 
SOR^I 

SQL.D WX^2 
SQR,D.WX:=3 

DQ3/=<A9:48> 

SQL.D WX^O 
SQR.DlWX=1 

DTYPt/=<^1 :40>,.DEFAULr=3 

BYTF=0 
WORD^I 
I UNG-2 
IDFP--3 

f:pA/ = <19:16>..DEFAULT^.O 
NOP^O 

FPA DATA.MBUS^I 
rPA"DATA.W8US=6 
FPA'MBUS.LIfNXT^? 

rPA"MBus,FPA weus-3 

WBU5 FPA=4, 

weus'FPA.fc=5, 



: CLKX, DOU DQ2, DQ3, OT/PE, FPA" 

;CLOCK EXTEND CONTROL 

;NORMAL CLOCK 
;STRETCH CYCLE 

;D&Q REG CONT FOR MUX/(M.R1, M.Ql, M.S, XM.R, XM,Q, XM.S, D.R1 , D.Q1, D.5, Z.S, R.O, R.S) 

;NOP 

;Q <- WMUX 
;D <- WMUX 
;Q <- WMUX D <- WMUX 

;D&Q REG CONT FOR MUX/(M.R2, M.Q2, D.Q2) 

;SHF LEFT 
;SHF Q RIGHT 

;SHF Q L5FT <- WMUX 
;SHF Q RIGHT D <- WMUX 

;D&Q REG CONT FOR MUX/D,R2 

;SHF LEFT D <- WMUX 
;SHF Q RIGHT D <- WMUX 



DATA SIZE JS BYTE 

DATA SIZE IS WORD 

DATA SIZE IS LONG WORD 

DATA SIZE IS INSTRUCTION DEPENDANT 



;FLOATJNG POINT ACCELERATOR CONTROL 



.VALIDJTY^<V080> 
.VAL]DITY^<V080> 



;FPA <- M8US (Use when not 2nd halt of dble 0S2 
;FPA <- WBUS (Use when 2nd half of dble 0S2 
;FPA <- M8US, NEXT XFER WILL Bt SHORT LITERAL 
;FPA <;- BUTH MQUS I WBUS 
;WBUS <- FPA DATA 
;WBUS<3:0> <- CC'S FROM FPA 



REG 
REG 



dest) 
dest) 



■*See note* 
*See note* 



Note : The presence of e'ther mic ro-order (6 or 1) instructs the fP^ to accept data. The FPA does not distinguish 

between the two micro-orders and automaticly accepts data from the correct buss. The different micro-orders 
exist to enable tne CLOKX post processor to determine from which buss the FPA is recieving data. 
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MICR02 
Machine 


IMCOI) 28- 
Definition 


E 7 
-NOV-83 16:50:55 CLOKX Rev 15.00, Clock rate 
: ISTRM, JSR, LIT, LITRL, LONLIT, MISC 


2919 
2920 
2921 
2922 
2925 
2924 
2925 
2926 
2927 


.TOC " 
ISTRM/=: 


Machine Definition 

<55:55>..DEFAULT=0 
NOP=0 
IS12E_DSI7E=1. .VALIDITY^ 


4 

:<V070> 


ISTRM, JSR, LIT, LITRL, LONLIT, MISC" 

;iSIZE IS DETERMINED BY HARDWARE 
;ISJ2E IS DETERMINED BY DS12E 


JSR/-<14:14>,. DEFAULTED 
NOP = 
PUSH=1 






/SUBROUTINE CONTROL 

;N0 OPERATION 

;PUSH CURRENT ADDRESS ON MICRO STACK 


2928 

2929 

2950 

2951 

2952 

2955 

2954 

2955 

2956 

2957 

2958 

2959 

2940 

2941 

2942 

2945 

2944 

2945 

2946 

2947 

2948 

2949 

2950 

2951 

2952 

2955 

2954 

2955 

2956 

2957 

2958 

2959 

2960 

2961 

2962 

2965 

2964 

2965 

2966 

296^ 

2968 


LIT/=<77:76>..DEFAULT=0 
NORMAL=0 

LITRL-=1, .VALIDITY: 
FPAWAir-2 
L0NLIT=5 


=<V071> 


;DEFINE UWORD FIELD INTERPRETATIONS 

;FIELDS ARE NORMAL 

;SHORT LITERAL FIELD ENABLED 

;WAIT FOR FPA TO COMPLETE PROCESSING 

;L0N6 LITERAL FIELD ENABLED 


LITRl/= 

LONLIT/ 


<39:51>, .VALIDITY: 
=<62:51> 


-<V071> 


; SHORT LITERAL 
;L0N6 LITERAL 


MISC/=< 


75:7l>,.DEFAULTr.10 
N0P=10 






;DEFJNE MISC FUNCTIONS 




CLR.FLAGO^O 

r[R,FlAG1 = 1 

CLrt.FLA62-2 

CLR.FLAG5=3 

CLR.MMN0INT=4 

CLR.STACKFlG-^5 






;CLEAR FLAG 
; CLEAR FLAG 1 
.•CLEAR FLAG 2 
; CLEAR FLAG 3 
; CLEAR FLAG 4 
; CLEAR FLAG 5 




SET. FLAGONS 

SET.FLAG1=9 

SET.FI AG2=0A 

SrT.FLAG5=0B 

SFT.MMNOINT=0r 

SET.STACKFLG^QD 






;SET FLAG 
;SET FLAG 1 
;SET FLAG 2 
;SET FLAG 3 
;SET FLAG 4 
;SET FLAG 5 




RS8C^18 
■RNUM 2REG-11 
CLR.TPM2 
CLR.FPD^U 
SET.FPD^ID 
FORCE. T8--1E 
FORCE. CACHE-ir 

DEC.SC=15 
SC 2-14 
SC 6=15 
SC 14^16 
SC'50-17 






;RETURN AND SUPPRESS BUS CYCLE 

;RNUM <- COMP MODE SECOND REG 

;PSL<TP> <- 

;PSL<FPD> <- 

;PSL<FP0> <- 1 

;FORCE TB PARITY ERROR 

;FORCE CACHE PARITY ERROR 

;STEP CNT <- STEP CNT - 1 
;STEP CNT <- 2 
;SrEP CNT <" 6 
;STEP CNT <- U 
;STEP CNT <- 30 



= 160ns 
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2969 

2970 

2971 

2972 

2975 

297A 

2975 

2976 

2977 

2978 

29/9 

2980 

2981 

2982 

2983 

298^ 

2985 

2986 

2987 

2988 

2989 

2990 

2991 

2992 

2995 

299^ 

2995 

2996 

2997 

2998 

2999 

5000 

5001 

5002 

5005 

500^ 
3005 
3006 
5007 
5008 
5009 
5010 
5011 



,TOC " Machine Definition 



MSRC" 



MSRC/=<68:6A>,.DEFAULT=0;M SCRATCH PAD ADD, M BUS, R8S, AND RNUM CONTROL 

TEMPO^OO 

TEMP1=01 

TEMP2=02 

TEMP5=05 

TEMPA=0A 

TEMP5=05 

TEMP6=06 

TEMP7=:07 

TEMP8=08 

TEMP9^09 

TEMP10=0A 

ERRCOD=0B 

FPDUFFSET=0C 

MM. IEMPO=OD 

S'"^B=OE 

S1SR=0F 

TEMP.R=10 
TEMP.R+1=11 



RNUM WBUS=1D 
WBUSlRNUM::^16, 



PSHADD=15, 
PSHSUB-^U, 
READRBS=lr. 
WB.RBSP^IE. 



MDR^"*? 

VA-1B 

PC^U 

XB.PC Pt'i=l7, 

PCBACK^IV 

MA^18 

rb=U 

WDR=15, 



,VALiDnY = <V080> 



.VAL1DJTY^-<V070> 
.VAl iDJTY=<V070> 
.VAlJDITV=<V080> 
.VALJDiTY=<V080> 



,VALJD1TY^<V070> 



.VALIDJTY=<V038> 



M8US <- DUAL PORT TEMP 






M8US <- DUAL PORT TEMP 1 






MBUS <- DUAL PORT TEMP 2 






M8US <- DUAL PORT TEMP 3 






MBUS <" DUAL PORT TEMP ^ 






MBUS <" DUAL PORT TEMP 5 






M8US <" DUAL PORT TEMP 6 






M8US <- DUAL PORT TEMP 7 






MBUS <- M S-PAD TEMP 8 






MBUS <- M S-PAD TEMP 9 






MBUS <- M S-PAD TEMP 10 






ERROR CODE FOR MEMORi' FAULTS 8 ARITHMETIC TRAPS 


MBUS <- FPD PACK ROUTINE OFFSET 






M8US <- MEMORY MANAG. TEMP 






SYSTEM CONTROL BLOCK BASE 






SOFTWARE INT SUMMARY REGISTER 






MBUS <* M S-PAD INDX BY RNUM 






MBUS <- M S-PAD INDX BY RNUM+1 






RNUM CONTROL 




DEFAULT MTMP 


RNUM <- WBUS<3:0> 




MTMPO 


W8US<5:0> <- RNUM 




MTMPO 


RBS CONTROL 




DEFAULT MTMP 


PUSH IREG ADDRESS!DSIZEI+! & INC 


RBSP 


MTMPO 


PUSH IREG ADDRESSiDSJZE!-! & INC 


RBSP 


MTMPO 


READ RBS £ INC RBSP 




MTMPO 


WBUS<3:0> <" O'RBS POINTER 




MTMPO 


MEMORY INTERFACE CONTROL 




DEFAULT MTMP 


MBUS <- MEMORY DATA REGISTER 




MTMPO W ONLY 


MBUS <- VIRTUAL ADDRESS REGISTER 




MTMPO W ONLY 


MBUS <- PROGRAM COUNTER 




MTMPO W ONLY 


MBUS <- EXECUTION BUF . PC <- PC- 


HSI2E 


MTMPO W ONLY 


MBUS <- PC BACK 




MTMPO W ONLY 


MBUS <- MEMORY ADDRESS REGISTER 




MTMPO W ONLY 


•M8US <- TRAN BUF DATA 




MTMPO W ONLY 


•MBUS <- WRITE DATA REGISTER 




MTMPO W ONLY 



CMT098.MCX 
OEFIN.MIC 



MICR02 
Machine 



1M(01) 
Definition 



301? ,TOC " Machine Definition 

5013 

50U MUX/=<57:5A> 

3015 M,R1=0 

3016 M.R2=1 

3017 M.Q1=? 

3018 M.Q2=5 

3019 M.5=A 

3020 XM.R^S. 

3021 XM,Q=6, 

3022 XM,S=7, 

3023 D.R1=8 
30?^ D.R2=9 
5025 D.Ql^OA 
3026 D.Q2=0B 
5027 D.S^OC 

3028 2.S=0D 

3029 R.Q=0E 

3030 R.S=OF 

3031 .CREf 
3052 

3033 NEXT/^<1 5 :0>,.NEXr ADDRESS 

303A PATCH/=<80:80>,.DEFAULT=0 



6 7 
28-N0V-83 16:30:55 CLOKX Rev 13.00, Clock rate = 160ns 
: MUX, NEXT, PARI, PAR2, PARFIA, PARFIB, PARF2 

MUX, NEXT, PARI, PAR2, PARF1A, PARF1B, PARF2" 

ALP A AND B MUX INPUT CONTROL 
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;A 


<- MBUS 


B 


<- RBUS 




;A 


<- MBUS 


B 


<- RBUS 




;A 


<" MBUS 


B 


<" Q REGISTCR 




;A 


<" MBUS 


B 


<" Q REGISTER 




;A 


<" MBUS 


B 


<" SHIFTER 


.VALIDJiY=<V070> 


;A 


<" EXTENDED MBUS 


B 


<- RBUS 


.VALID]TY=<V070> 


;A 


<- EXTENDED MBUS 


B 


<- REGISTER 


.VALID]TY=<V070> 


;A 


<" EXTENDED MBUS 


B 


<- SHIFTER 




;A 


<" D REGISTER 


B 


<- RBUS 




;A 


<- D REGISTER 


B 


<" RBUS 




;A 


<" D REGISTER 


B 


<- REGISTER 




;A 


<- D REGISTER 


B 


<- REGISTER 




;A 


<" D REGISTER 


B 


<" SHIFTER 




;A 


<- 


6 


<- SHIFTER 




;A 


<- R8US 


B 


<" Q REGISTER 




;A 


<- R6US 


B 


<- SHIFTER 



END OF CREF ONLY WHEN FULL ASSEMBLY THE FOLLOWING WILL ALWAYS CREF 



p 
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3035 

3036 

3037 

3038 

3039 

30A0 

30A1 

3042 

3043 

30AA 

30A5 

3046 

3047 

3048 

3049 

3050 

3051 

3052 

3053 

3054 

3055 

3056 

3057 

5058 

3059 

3060 

3061 

3062 

5063 

3064 

5065 

5066 

5067 

5068 

5069 

3070 

5071 

5072 

5073 

5074 

5075 

3076 

5077 

5078 

5079 

3080 

5081 

508? 

5085 

5084 

5085 

5086 

5087 

5088 

5089 



.IOC " Machine Definition 

.NOCREF 
R0T/=<63:58> 



XZ.MR=0 

XZ.MM=1 

X2,RR=2 

XZ.VPN=0D, 

XZ.PTX=0C, 

CLR1BM=13 
CLR2BM=12 
CLR3BM=14 

RL.RM.P=23 

RL.RM.PS=20 

RL.RM,4=8, 

RL.MM.P=21 

RL.MM.PTE=11 

RL.RR.P=22 



.VALIDnY=<V072> 
.VALIDITY=<V072> 



.VALID1TY=<V072> 



RR.MR, 

RR.MR 

RR.MR 

RR.MR 

RR.MR 

RR.MM 

RR.MM 

RR.MM 

RR.RR 

RR.RR 

RR.RR 



P=4 
PS=24 
4=9, 
S = 7 
9=0B, 
,P=5 
,PS=25 
,5IZ=0E, 
,P-6 
.PS=26 
,SIZ=0A, 



ASL.R.P=28 
ASL.R.SIZ=17, 
^SL.R.7=15 
ASL.M.P=29 

ASR.M.P=5 

ASR.M.-P^2A 

ASR.M.5=1D 

GETNIB^OF, 

BCDSWP=18 

CVTPN^IB 

CVTNP=1F 

PL MSS=27 
GETEXP=10 
GETFPF=19 

FPLiT-lE 
FPACK=1A 



.VALID]TY=<V072> 
.VALID! rY=<V072> 

.VAL1DITY=<V070> 

.VALIDJTY=<V070> 

.VALJDJTY=<V070> 



.VAL]DITY=<V072> 



ROT' 



SET UP FOR CREF ONLY WHEN 
SUPER ROTATOR CONTROL 



FULL ASSEMBLY 



EXTRACT a ZERO EXTEND M'R. POS = PL, SIZE = SL 

EXTRACT S ZERO EXTEND M'M, POS = PL, SIZE ^ sl 

EXTRAC1 £ ZERO EXTEND R'R, POS = PL, SIZE = SL 

EXTRACT S ZERO EXTEND M*M, POS = 09, SIZE = 21 

EXTRACT a ZERO EXTEND M'M, POS = 07, SIZE = 23 

CLR M<07:0> 
CLR M<15:0> 
CLR M<23:0> 



ROT 
ROT 
ROT 
ROT 
ROT 
ROT 

ROT 
ROT 
ROT 
ROT 
ROT 
ROT 
ROT 
ROT 
ROT 
ROT 
ROT 



LEFT 
LEFT 
LEFT 
LEFT 
LEFT 
LEFT 

RIGHT 
RIGHT 
RIGHT 
RIGHT 
RIGHT 
RIGHT 
RIGHT 
RIGHT 
RIGHT 
RIGHT 
RIGHT 



ARITH SHF 

ARITH SHF 

ARITH SHF 

ARITH SHF 



R'M, 
R'M, 
R'M, 
M*M, 
M'M, 
R'R, 

M*R, 
H'R, 
M'R, 
M*R, 
M'R, 
M'M, 
M'M, 
M*M, 
R*R, 
R*R, 
R'R, 

LEFT 
LEFT 
LEFT 
LEFT 



NO. 
NO. 
NO. 
NO. 
NO. 
NO. 

NO. 
NO. 
NO. 
NO. 
NO. 
NO. 
NO. 
NO. 
NO. 
NO. 
NO. 

R, 
R, 
R, 

M, 



BITS = PLATCH<4:0> (NOTE 
BITS = (PL+SL)<4:0> (NOTE 
BITS = 4 
BITS = PLATCH 
BITS = 9 
BITS = PLATCH 

BITS = PLATCH<4:0> 

BITS = (PL+SL)<4:0> 

BITS = 4 

BITS = SLATCH<4:0> 

BITS = 9 

BITS = PLATCH 

BIT3 = PLATCH+SLATCH 

BITS = 8,16,24,0 

BITS = PLATCH 

BITS = PLATCH+SLATCH 

BITS = 8,16,24,0 



1) 
1) 



NO. BITS = 

NO. BITS ^ 

NO. BITS = 

NO. BITS = 



PLATCH (NOTE 2) 

0,1,2,3 

7 

PLATCH (NOTE 2) 



ARITH SHF RIGHT M, NO. BITS = PLATCH 
ARITH SHF RIGHT M, NO. BITS - -PLATCH 
ARITH SHF RIGHT H, NO. BITS = 3 

GET LEAST SIGNIFICANT NIBBLE FROM MBUS 

BCD SWAP, MBUS 

CONVERT PACKED TO NUMERIC, 4NIB TO 4BYTE, MBUS 

R8US MUST = 5XX33(HEX) 

CONVERT NUMERIC TO PACKED, 88YTE TO 8NIB, M'P 



FIND MOST SIGNIFICANT BIT SET M6U5,WBUS 
EXTRACT a ZERO EXTEND M'M POS = 7, SIZE 
UNPACK FLOATING POINT FRACTION, M'R 
EXPAND FLOATING POINT LITERAL, MBUS 
S R0T<31:16J5,14:7,6:0> <- 
MB<24:9>,0,R8<7:0>,MB<51:25> 



= 8 



SRKSTA<1> 



SRKSTA<0> 



SL.EQ.O 

SL.EQ.O 

SL.EQ.O 

DSIZE<1> 

DSIZE<1> 



(PL<4:0>+SL).GT.32 

(PL<4:0>+SL).GT.32 

(PL<4:0>+SL).GT.32 

DSIZE<0> 

DSIZE<0> 



S<3:0>.NE.0 S<3:0> .NE ■ (1 1 ,1 3) 
S<3:0>.NE.O S<3:0>.NE.(11,13) 
ASCII SIGN CHECK (SEE TABLE) 



WX<31:16>.NE.0 

SL.EQ.O 

DSIZE<1> 

SL.EQ.O 

S<3:0>.NE.0 

SL.EQ.O 

SL.EQ.O 
SL.EQ.O 
DSIZE<1> 


DSIZE<1> 
SL.EQ.O 
SL.EQ.O 
DSIZE<1> 
SL.EQ.O 
SL.EQ.O 
DSIZE<1> 



WX<15:0>.NE,0 

UNDEFINED 

DSIZE<0> 

PL<5> 

S<3:0>.NE.(11,13) 

PL<5> 

(PL<4:0>+SL).GT.32 

(PL<4:0>+SL).GT.32 

DSIZE<0> 

PL<5> 

DSIZE<0> 

(PL<4:0>+SL).GT.32 

(PL<4:0>+SL).GT,32 

DS1ZE<0> 

(PL<4:0>+SL).GT.32 

(PL<4:0>+SL).GT.32 

DSIZE<0> 



PL<4:0>.EQ.O PL<5> 
ASCII SIGN CHECK (SEE 
ASCII SIGN CHECK (SEE 
PL<4:0>.EQ.O PL<5> 







TABIE) 
TABLE) 



PL<5> 

PL<4:0>.EQ.O PL<5> 
ASCII SIGN CHECK (SEE TABLE) 



DSIZE<1> 

S<3:0>.NE.O 

S<3:0>.NE.O 



DSIZE<0> 

S<3:0>.NE.(11,13) 

S<3:0>.NE.(11,13) 



ASCII SIGN CHECK (SEE TABLE) I 

WX<31:16>.NE.0 WX<15 :0>.NE,0 

S<3:0>,NE.0 S<3:0>,NE.(11,13) i 

S<3:0>,NE.O S<3:0>.NE,(11,13) , 

ASCII SIGN CHECK (SEE TABLE) ! 

S<3:0>.NE.O S<5:0>.NE. (11 ,13) ' 
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3090 

5091 

3092 

3095 

309A 

3095 

5096 

3097 

5098 

5099 

SI 00 

5101 

5102 

3105 

310^ 

3105 

5106 

5107 

5108 

5109 

5110 

5111 

5112 

5115 

51U 

5115 

3116 

5117 

5118 

3119 

5120 

3121 

3122 

3125 

512*; 

5125 

3126 

3127 

3128 

3129 

3130 

5151 

3132 

3155 

313^ 

3135 

5136 

5157 

5138 

3139 



PL=2C 
SL=2E 

SL.PL WB=2F 
0LIT07PLA3 WB=3F 
OLirO.PL lTT::3B 
PL.SL WB=2D 
OLITOTSL L1T=3D 



ZER0^16 

MINUS1=59 

C0NX.SI2=1C, 

ZLIT0=50 

Zl.IT^=57 

ZLIT8=36 

ZLIT12=35 

ZLIT16=54 

ZLIT20=33 

ZLIT2A=52 

ZLIT28=51 

ZLITPL=2B 

OL1TO=38 

0LIT8=5E 

OLiT16=5C 

0LIT2A=3A 



.VALID1TY=<V070> 



SUP 
SUP 



ROT 
ROT 



ROT 
ROT 
ROT 
ROT 
POT 



<- 
<- 

<- 



CONSTANT 
CONSTANT 
CONSTANT 
EXTEND 
EXTEND 
EXTEND 
EXTEND 
EXTEND 
EXTEND 
EXTEND 
EXTEND 

EXTEND 

1 EXTEND 
1 EXTEND 
1 EXTEND 
I EXTEND 



16:30:55 

ROT 

<" PLATCH 
<- SLATCH 

SLATCH . 

OLITO . 

OLITO . 

PLATCH , 

OLJTO . 



-1 

1,2,4,8 

LITERAL 

LITERAL 

LITERAL 

LITERAL 

LITERAL 

LITERAL 

LITERAL 

LITERAL 

LITERAL 

LITERAL 

LITERAL 

LITERAL 

LITERAL 
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PLATCH <- WB<5:0> 
PL<A:3> <- W6<1:0> 
PLATCH <" SHORT LITERAL 

SLATCH <- WB<5:0> 
SLATCH <- SHORT LITERAL 



DEPENDING 
& ROT LEF 
& ROT LEF 
6 ROT LEF 
& ROT LEF 
& ROT LEF 
& ROT LEF 

5 ROT LEF 

6 ROT LEF 
a ROT LEF 

5 ROT LEF 

6 ROT LEF 
£ ROT LEF 
a ROT LEF 



ON SIZE(-(R)+) 



00 
04 
08 
12 
16 
20 
24 
28 
PL 
00 
08 
16 
24 



BITS 
BITS 
BITS 
BITS 
BITS 
BITS 
BITS 
BITS 
BITS 
BITS 
BITS 
BITS 
BITS 



WBUS RANGE CHECK (SEE TABLE) 
WBUS RANGE CHECK (SEE TABLE) 
WBUS RANGE CHECK (SEE TABLE) 
ABS VAL CHECK (SEE TABLE) 
A8S VAL CHECK (SEE TABLE) 
WBUS RANGE CHECK (SEE TABLE) 
ABS VAL CHECK (SEE TABLE) 



ASCII SI 
ABS VAL 
ASCII SI 
ABS VAL 



ABS 
ABS 
ABS 
ABS 
ABS 
ABS 
ABS 



VAL 
VAL 
VAL 
VAL 
VAL 
VAL 
VAL 



PL<4:0>. 
ABS VAL 
ABS VAL 
ABS VAL 
ABS VAL 



GN CHE 

CHECK 

GN CHE 

CHECK 

CHECK 

CHECK 

CHECK 

CHECK 

CHECK 

CHECK 

CHECK 

EQ.G 

CHECK 

CHECK 

CHECK 

CHECK 



CK (SEE TABLE) 
(SEE TABLE) 
CK (SEE TABLE) 
(SEE TABLE) 
TABLE) 
TABLE) 
TABLE) 
TABLE) 
TABLE) 
TABLE) 
TABLE) 



(SEE 
(SEE 
(SEE 
(SEE 
(SEE 
(SEE 
(SEE 

(SEE 
(SEE 
(SEE 
(SEE 



TABLE) 
TABLE) 
TABLE) 
TABLE) 



'- + 



SRKSTA<1> 



SRKSTA<0> 



ASCII SIGN CHECK 



WBUS RANGF CHECK 
(UNSIGNED) 



ABSOLUTE VALUE CHECK 



0=W8<7:0^.£Q.45 
1=WB<7:0>,EQ.C52,45J 
2=MACHINE CHECK 
5^WB<7:0>.NF. [32,43,45] 



(ASCII 
(ASCII 



-) 

+ OR SPACE) 



WB<7:0>.NE. (32,43,45) I WBUS<7:0>.NE.45 



(NOT ^ ASCII SIGN) 



0=WB<7:0>.EQ.[1,31] 
UWB<7:0>.EQ.O 
2=WB<7:0>,EQ.32 
3=-We<7:0>.GT.32 



W8<7:0>.GTU.31 



! WB<7:0>.NE.C1,52] 



0=WB<7:0>.EO. ["1,-31] 
Uwe<7:0>.LT.-31 
2=WB<7:0>.EQ.[0,51J 
3=W8<7:0>.GT.31 



WB<7>.EQ.0 



!WB<7:0>I,GE.32 



NOie 1 ; When the rotate \/alue is equal to zero, the super rotator will rotate by 52 
The results will be as expected for all other rotate values. 

NOTE 2 : When the shift ualue is equal to zero, the super rotator will output zero. 
The results will be as expected tor all other shift values. 
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3U0 

3U1 

3U2 

3U3 

3K^ 

3U5 

5U6 

3U7 

3K8 

3U9 

3150 

3151 

3152 

3153 

3154 

5155 

5156 

5157 

3158 

5159 

5160 

^161 

5162 

5165 

51 6A 

5165 

5166 

5167 

5168 

5169 

5170 

5171 

517? 

3175 

5174 

5175 

5176 

51/^ 

5178 

5179 

5180 

5181 

518? 

5183 

5184 

5185 

3186 

3187 

5188 

3189 

5190 

3191 



.TOC " Machine Definition 

ROTSRK/=<63:58> 

A8SVAL.163.D=3B 
ABSVAL.171.D=5D 
ABSVAL,175.0=3F 
ABSVAL. 140=50 
ABSVAL. 141=31 
ABSVAL. 142=32 
ABSVAL. 143^55 
ABSVAL. 150=34 
ABSVAL. 151 = 35 
ABSVAL,152=36 
ABSVAL. 153=37 
ABSVAL, 160=38 
ABSVAL. 161-39 
ABSVAL. 16? = 3A 
ABSVAL. 170=3C 
ABSVAL. 172=3E 

ASCIlSiGN. 050=14 
ASCIISJGN. 051=15 
ASCIISIGN. 052^16 
ASCIISIGN. 055=17 
ASCIISIGN.070=ir 
ASCIISIGN. 071=1D 
A5CIIS1GN.072=1E 
ASCIISIGN. 075=1F 



ROTSRK*' 



D5IZE. 020=8, 
OSIZE. 021=9, 
DSIZE.022=0A, 
PSIZE. 023=06, 
DSIZE.030=0C, 
DSIZE.031=0D, 
DSI7E.052=0E, 
DSIZE.033=CF, 



.VALIDITY^ 
.VALIDITY: 
.VALIDITY: 
.VALIDITY' 
.VALIDITY^ 
.VALIDITY: 
.VALIDITY: 
.VALIDITY: 



:<V072> 
:<V072> 
:<V072> 
<V072> 
<V072> 
:<V072> 
^<V072> 
^<V072> 



PL. EQ. O.SIGN. 120=28 
PL.EQ.0.SIGN.1?1=?9 
PL.E0,0.S1GN.122=2A 
PL. :Q. 0.123=28 

BCDSIGN,040=10 
BCDSIGN. 041=11 
BCDSIGN. 042=12 
BCDSIGN. 043-15 
BCDSIGN. 060=18 
BCDSIGN. 061=19 
BCDSIG.J.062 = 1A 
BCDSIGN. 063=18 



SRKSTA<1> 



SRKSTA<0> 



A8S VAL 
ABS VAL 
ABS VAL 
ABS VAL 
ABS VAL 
ABS VAL 
ABS VAL 
ABS VAL 
ABS VAL 
ABS VAL 
ABS VAL 
ABS VAL 
ABS VAL 
ABS VAL 
ABS VAL 
ABS VAL 



CHECK 
CHECK 
CHECK 
CHECK 
CHECK 
CHECK 
CHECK 
CHECK 
CHECK 
CHECK 
CHECK 
CHECK 
CHECK 
CHECK 
CHECK 
CHECK 



(SEE 
(SEE 
(SEE 
(SEE 
(SEE 
(SEE 
(SEE 
(SEE 
(SEE 
(SEE 
(SEE 
(SEE 
(SEE 
(SEE 
(SEE 
(SEE 



TABLE) 
TABLE) 
TABLE) 
TABLE) 
TABLE) 
TABLE) 
TABLE) 
TABLE) 
TABLE) 
TABLE) 
TABLE) 
TABLE) 
TABLE) 
TABLE) 
TABLE) 
TABLE) 



ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 



SIGN 
SIGN 
SIGN 
SIGN 
SIGN 
SIGN 
SIGN 
SIGN 



CHECK 
CHECK 
CHECK 
CHECK 
CHECK 
CHECK 
CHECK 
CHECK 



(SEE 
(SEE 
(SEE 
(SEE 
(SEE 
(SEE 
(SEE 
(SEE 



TABLE) 
TABLE) 
TABLE) 
TABLE) 
TABLE) 
TABLE) 
TABLE) 
TABLE) 



DSIZE<1> 
DSIZE<1> 
DSIZE<1> 
DSIZE<1> 
DSIZE<1> 
DSIZE:1> 
DSIZE<1> 
DSIZE<1> 

PL<4:0>.EQ.O 
PL<4:0>.EQ.O 
PL<4:0>.EQ.O 
PL<4:0>.EQ.O 

S<3:0>.NE.O 
S<3:0>.NE.O 
S<5:0>.NE.O 
S<3:O>.NE.0 
:><5:0>.NE.O 
S<3:0>.NE.O 
S<5:0>.NE.O 
S<5:0>.NE,0 



DSIZE<0> 
DSIZE<0> 
DSIZE<0> 
DSIZE<0> 
DSIZE<0> 
DSIZE<0> 
DSIZE<0> 
DSIZE<0> 

PL<5> 
PL<5> 
PL<5> 


S<5:0>.NE. (11,13) 
S<3:0>.NE.(11,T3) 
S<3:0>.NE.(11,13) 
S<3:0>.NE.(11J3) 
S<3:0>.NE.(11,13) 
S<3:0>,N£.(11J3) 
S<3:0>.NE.(11,13) 
S<3:0>.NE.(11J3) 



XM 



SHF 



CI 



SIGN 


ZERO 


ZERO 


SIGN 


ZERO 


ZERO 


SIGN 


ZERO 


ZERO 


SIGN 


ALUO.Ql 


ZERO 


SIGN 


ALUO.OI 


ALKC 


SIGN 


ALUO.Ql 


ONE 


SIGN 


ALUO.Ql 


PSLC 


SIGN 


ALUI.OO 


ZERO 


SIGN 


ALU1.Q0 


ALKC 


SIGN 


ALUI.QO 


ONE 


SIGN 


ALUI.QO 


PSLC 


SIGN 


WBUS30 


ZERO 


SIGN 


W8US30 


ALKC 


SIGN 


WBUS30 


ONE 


SIGN 


PSLC 


ZERO 


SIGN 


PSLC 


ONE 


ZERO 


ALUI.QO 


ZERO 


ZERO 


ALU1.Q0 


ALKC 


ZERO 


ALUI.QO 


ONE 


ZERO 


ALU1.Q0 


PSLC 


ZERO 


PSLC 


ZERO 


ZERO 


PSLC 


ALKC 


ZERO 


PSLC 


ONE 


ZERO 


PSLC 


PSLC 


ZERO 


SHF 


ZERO 


ZERO 


SHF 


ALKC 


ZERO 


:-HF 


ONE 


ZERO 


5HF 


PSLC 


ZEKO 


ROT 


ZERO 


ZERO 


ROT 


ALKC 


ZERO 


ROT 


ONE 


ZERO 


SHF 


ONE 


SIGN 


SHF 


ZERO 


SIGN 


SHF 


AKC 


SIGN 


SHF 


ONE 


SIGN 


SHF 


PSLC 


ZERO 


ALUO.Ql 


ZERO 


ZERO 


ALUO.OI 


ALKC 


ZERO 


ALUO.Ql 


ONE 


ZERO 


ALUO.Ql 


PSLC 


ZERO 


WBUS30 


ZERO 


ZERO 


WBUS30 


ALKC 


ZERO 


WBUS30 


ONE 


ZERO 


WBUS30 


PSLC 
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3192 

3193 

319^ 

3195 

3196 

■^97 

3198 

3199 

3200 

3201 

3202 

5203 

320A 

5205 

5206 

3207 

3208 

3209 

3210 

5211 

5212 

3213 

521A 

5215 



MICR02 
Machine 

VIELD. 000=0 
VIELD. 001=1 
VIELD. 002=2 
VIELD.010=A 
VIELD. 011=5 
VIELD. 012=6 
VIELD. 110=2A 
VIELD. 111=25 
VIELD. 112=26 

SL.EQ. O.SIGN. 101=21 
SL.EQ. O.SIGN. 102=22 
SL.EQ.O, 100=20 

WBRANGE.151.D=2D 
U8RANGE.135.D=2F 
WBftANGt.130=2C 
WBRANGE.132=2E 

WX.NF. 0.113. 0^2/ 
WX.NE. 0.103=23 

PL5. 003=5 
PL5. 015=7 
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Definition 
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16:30:35 
ROTSRK 

SL.EQ.O 
SL.EQ.O 
SL.EQ.O 
SL.EQ.O 
SL.EQ.O 
SL.EQ.O 
SL.EQ.O 
SL.EQ.O 
SL.EQ.O 

SL.EQ.O 
SL.EQ.O 
SL.EQ.O 

WeUS RANGE 

W8US RANGE 

U/6US RANGE 

W8US RANGE 
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{PL<A 
(PL<A 
(PL<A 

CPL<4 
(PL<A 
(PL<A 
(PL<A 
(PL<A 



:0'^ + SL) 
:0>+SL) 
:0>+SL) 
:0>+SL) 
:0>+SL) 
:0>^SL) 
:0>+SL) 
:0>+SL) 
:0>+SL) 



.GT.32 
.GT.3? 
.6T.32 
.eT.32 
.GT,32 
.6T,32 
.6T. 32 
.61.32 
,6T.32 



PL<5> 
PL<5> 
UNDEFINED 

CHECK (SEE TABLE) 

CHECK (SEE TABLE) 

CHECK (SEE TABLE) 

CHECK (SEE TABLE) 



WX<31:16>,NE.O WX<15:0>.NE .0 
WX<31:16>.NE.0 WX<15:0>.NE.O 



PL<5> 
PL<5> 



ZERO 
ZERO 
ZERO 
ZERO 
ZERO 
ZERO 
SIGN 
SIGN 
SIGN 

SIGN 
SIGN 
SIGN 

SIGN 
SIGN 
SIGN 
SIGN 

SIGN 
SIGN 

ZERO 
ZERO 



ZERO 

ZERO 

ZERO 

ONE 

ONE 

ONE 

ONE 

ONE 

ONE 

ZERO 
ZERO 
ZERO 

ZERO 
ZERO 
ROT 
ROT 

ZERO 
ZERO 

ZFRO 
ONE 



ZERO 

ALKC 

ONE 

ZERO 

ALKC 

ONE 

ZERO 

ALKC 

ONE 

ALKC 

ONE 

ZERO 

ZERO 
ZERO 
ZERO 

ONE 

ZERO 

PSLC 

PSLC 
PSLC 



r" 
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3216 

3217 

5218 

3219 

3220 

3221 

3222 

3223 

5224 

3225 

3226 

3227 

3228 

3229 

3230 

5231 

3232 

3255 

323A 

3235 

3236 

3237 

3238 

3239 

52A0 

32A1 

524? 

32A3 

3244 

5245 

5246 

3247 

5248 

5249 

3250 

5251 

525? 

5255 

5254 

5255 

5256 

5257 

5258 

5259 

5P60 

S?61 

526? 

5265 

5264 

5265 

5266 

5267 

S26fl 

5?6^ 

??;o 



.TOC " Machine Definition 
RSRC/=<59:34>,.DEFAULT=0 



RSRC, SPW" 



TEMPO=00 

TEMP1=01 

TEMP2=02 

TEMP5=05 

TEMP4=04 

TEMP5=05 

TEMP6=06 

TEMP7=07 

TEMP8=08 

TEMP9=09 

TEMP10=0A 

TEMP11=0B 

TEMP12^0C 

TEMPI 5=0D 

MM.TEMP5=0E 

MM, TEMPI -OF 

R0 = 10 

R1=11 

R? = 12 

R3-15 

R4 = 14 

R5-15 

R6=16 

R7^17 

R8 = 18 

R9=19 

R10-1A 

Rll^lB 

R12 = K 

R15 = "1D 

SP^IE 

RTMPGPR-1F 

KSP=20 

ESP=21 

5SP=22 

USP=25 

ISP=24 

PCBB=25 

MM.TEMP2^26 

MM.T£MP3=27 

P0BR=?8 

P0LR^29 

P1BR=2A 

PlLR=2e 

SBR=2C 

SLR-2D 

spn;cr.spur=2e 

MM.TEMP4=2F 



R SCRATCH PAD ADD CTRL RTMP=0-1 5,GPR=16-31 .lPR=32-47 
DEFAULT TO RTMP7 FOR LJ T/(LJTRL,LONL IT) 



RTMP - 
RTMP • 
RTMP " 
RTMP - 
RTMP - 
RTMP - 
RTMP - 
RTMP - 
RTMP - 
RTMP - 
RTMP - 
RTMP - 
RTMP - 
RTMP - 
MEMORY 
MEMORY 

GPR - 

GPR - 

GPR - 

GPR - 

GPR - 

GPR - 

GPR - 

GPR " 

GPR - 

GPR " 

GPR - 

GPR - 

GPR - 

GPR - 

GPR - 

GPR - 

JPR - 

I PR - 
IPR " 
I PR - 
IPR - 
IPR - 
MEMORY 
MEMORY 
IPR - 
IPR - 
IPR - 
IPR - 
IPR - 
IPR - 
IPR - 
MEMORY 



DUAL DORT TEMP 
DUAL PORT TEMP 1 
DUAL PORT TEMP 2 
DUAL PORT TEMP 5 
DUAL PORT TEMP 4 
DUAL PORT TEMP 5 
DUAL PORT TEMP 6 
DUAL PORT TEMP 7 
R S-PAD TEMP 8 
R S-PAD TEMP 9 
R S-PAD TEMP 10 
R S-PAD TIMP 11 
R S-PAD TLMP 12 
R S-PAD TEMP 13 
MA^JAGEMENT TEMP 5 
MANAGEMENT TEMP 1 



GENERAL PURPOSE REGISTER 
GENERAL PURPOSE REGISTER 1 
GENERAL PURPOSE REGISTER 2 
GENERAL PURPOSE REGISTER 5 
GENERAL PURPOSE REGISTER 4 
GENERAL PURPOSE REGISTER 5 
GENERAL PURPOSE REGISTER 6 
GENERAL PURPOSE REGISTER 7 
GlNERAL PURPOSE REGISTER 8 
GENERAL PURPOSE REGISTER 9 
GENERAL PURPOSE REGISTER 10 
GENERAL PURPOSE REGISTER 11 
GENERAL PURPOSE REGISTER 12 
GENERAL PURPOSE REGISTER 13 
STACK POINTER 
MICRO CODE TEMPORARY 

KERNEL STACT POINTER 
EXECUTIVE STACK POINTER 
SUPERVISOR STACT POINTER 
USER STACK POINTER 
INTERRUPT STACK POINTER 
PROCESS CONTROL BLOCK BASE 
MANAGEMENT TEMP 2 
MANAGEMENT TEMP 5 
PC BASE REGISTER 
PO LENGTH REGISTER 
PI BASE REGISTER 
PI LENGTH REGISTER 
SYSTEM BASE REGISTER 
SYSTEM LENGTH REGISTER 
NPXT INTERVAL REGISTER 
MANAGEMENT TEMP 4 



; CMTQ98 


MCX 
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> 


OEFIN 


MIC 




Machine Definition : RSRC/ 


SPW 




;327l 






TEMP.R=50 


1 


RTMP INDEXED BY RNUM 






;32?2 






TEMP.R+1=3C 


1 


RTMP INDEXED BY RNUM+1 






;3273 






TEMP.R0R1=38 




RTMP INDEXED BY RNUM.0R.1 






;327A 






GPR.R=33 




GPR INDEXED BY RNUM 






;32?5 






GPR.R+1=5F 




GPR INDEXED BY RNUM+1 






;5276 






GPR.R0Rl=3fi 




GPR INDEXED BY RNUM. OR J 






;3277 






DST.R=51 




GPR INDEXED BY RNUM 


INH WRT 


ir NOT REG MODE 


;3278 






DST.R+1^3D 




•GPR INDEXED BY RNUM+1 


INH WRT 


IF NOT REG MODE 


;3279 






DST,ROR1=39 




•GPR INDEXED BY RNUM. OR. 1 


INH WRT 


IF NOT REG MODE 


;5280 






IPR,R=32 




;IPR INDEXED BY RNUM 






;3281 






IPR,R+1=3E 




•IPR INDEXED BY RNUM+1 






;3282 

;3283 
;3284 






1PR,R0R1=3A 




;IPR INDEXED BY RNUM. OR. 1 










L0NLIT=35 




;RBUS <- LONLIT REGISTER 


DEFAULT 


FOR WRT = RTMPO 


;5285 






ZERO=36 




;R8US <- 


DEFAULT 


FOR WRT = RTMPO 


: 5286 
;3287 
;5283 






ZERO.CLRRBSP 


= 37 


;SBUS <- . R8SP <- 


DEFAULT 


FOR WRT = RTMPO 


SPW/=<70:69>,.OEFAULT=^-0 


;SCRATCK PAD WRITE CONTROL 






;3289 






NOP = 




;NO"OPERATION 




;3?90 






r?SIZE=:1. 




,VALIDITY=<VO/0> ;WRiTE 


SCRATCH 


PAD R SIZE DEPENDENT 


;3291 






RL0NG=2 




;WRITE 


SCRATCH 


PAD R SIZE IS LONG 


;5292 






HL0N0=3 




;WRITE 


MRATCH 


PAD M SIZE IS LONG 



rate = 160ns 
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SSSS^JS^^SS 



CMT098.MCX 


MICR02 1 


OEFIN.MIC 


Machine D 


5295 


,TOC " 


Machine Definition 


l?9U 






3295 


WCTRL/= 


<30:25>,.DEFAULT=2 


5296 






3297 






3298 




N0P=2 


3299 




ACL0SYNC=1D, 


5500 




FPA. ENABLE WB5=15 


5301 




»^EVLEVEL = 1T, 


5302 






5505 






330^ 




FPTCft-03, 


3305 




ASTLVL=3A, 


3506 




ASTLVL WB=38, 


5307 




SOFTIPR W8=5C, 


5308 




PREV CUR.ISCUR wa=35, 


3309 




PREV"\^0=31, 


5310 




I PL UB=3D, 


3311 




IPR"3F, 


3312 




UVCTR CM,1S=10 


3515 




REICHK=37, 


55U 




GRANT=33, 


3515 






3516 






3317 




STEPC WB^8 


3318 




cm.tp:fpd.f5.stepc=oc. 


5519 




FLAGS W8=18 


5520 




CM,TP7FP0.FLACjS-=1C, 


3321 






3322 






3325 




TCSR WB^OB 


•532A 




JNIR'OE, 


•5325 




TCSR.IICR=OF, 


;5326 




IMR WB^OA 


;5527 




TOOCLK WB=0D 


•3528 




T0[)CLK=9, 


;3329 






•5550 






;3331 




L0ADCRAR--12 


;3332 




C0NWRITE=16 


;7?55 




CONNEAD-IE, 


;533i 




READCfiAR^lA, 


;3335 




L0ADTRAR=13 


; 3556 




TU58WRlTE--r7 


;3357 




TU58READ=1f , 


;3338 




R£ADTRAR=1B, 


;5559 






;53AO 






;3341 




PC wB=^2';, 


;33A2 




PC"PC+WB=2C, 


;55A5 




VA"W8=25, 


;55A^ 




VA"vA+^=22. 


;35';5 




VA"PC + ]+W.PC PC + .i-^20, 


; 55A6 







N 
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: WCTRL" 

;W8US CONTROL 

;M1SC 
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,VALJD1TY=:<V080> 
.VAL1DJTY^<V080> 



.VALIDITY: 

.VALIDITY^ 
.VALIDITY: 
.VALIDITY^ 
.VALIDITY^ 
.VALIDITY: 
■ VALIDITY^ 
.VALIDITY^ 



:<V080> 

^<V00.30.80> 
<V00.30> 
:<V00.30> 
=<V01.30> 
<V00.30> 
=<V00.30> 
:<V00.30,80> 



.VAL1DITY=<V05.30> 
.VALIDITY=<V06.36.A0> 



,vALlDITY=<V080> 
,VALIDITY=<V080> 



.VALIDiTY=<V080> 
.VALJDITY=<V080> 



.VALIPITY=<V080> 



.VALiDITy=<V080> 
.VALJDITY=<V080> 



.VAL]DnY=<:V080> 
,VALIDJTY=<'V080> 



NO OPERATION 
WBUS<16> <" ACLO SYNC 
FPA ENABLE <- W8US<5> 
W8US<23:16> <- REVISION LEVEL 

INTERRUPT mND EXCEPTIONS 

y8US<2:0> <- FLOATING POINT TRAP CODE REGISTER 

WBUS<26:24> <- ASTLVL 

ASTLVL <- WBUS<26:2A> 

SOFTWARE IPR REGISTER 

PSL<PREV> <- PSL<CUR> 
;PSL<PREV> <- WBUS<23:22> 

PSL<IPL> <- WBUS<20:16> 

W8US<20:16> <- iPL OF HIGHEST 

UVCTR<3:0> <- UNP' IS'CM<1 :0> 
:REI CHECK 

ISSUE UNIBUS GRANT 



<- WBU5<20:16> 

. PSL<IS,CUR> <- WB<26:2A> 



IPR 



;MKRO SEQUENCER FUNCTIONS 

STEP COUNTED <" WBUS<'i:U> 

WBUS<31:30,27,5:0> <- PSL<CM,TP,FPD>, FLAGS, STEP COUNTER 

STATUS FLAGS <- WBUS<5:0> 

WBUS<31:30,27,5:0> <• PSL<CH.TP.FPD>, STATUS FLAGS 

TIMER CONTROL & TOD CLOCK 

TIMER CONTROL AND STATUS REG. <- WBUS<31 ,24: 16> 
WBUS<15:0> <- INTERNAL NEXT INTERVAL REG. 
W8US<31,2A:16> <- TCSR . WBUS<15:0> <- IICR 
:.\TE.^\'AL WPXT INTERVAL REG <- W8US<15:0> 
TOP CLOCK <- »gBUS<31:0> 
WBUS<31:0> <" TOD CLOCK 

CONSOLE & TU58 INTERFACE CONTROL 
CRAR <- W6US<23:22> 
WRITE CONSOLE REGISTER PER CRAR 
READ CONSOLE REGISTcR PER CRAR 
WBUS<31:30> <- CRAR 
TRAR <- W8US<25:22> 
WRITE TU58 REGIST:R PER TRAR 
READ TU58 REGISTER PER TRAR 
WBUS<31:30> <- TRAR 



(SEE 


TABLE 


2) 


(SEE 


TABLE 


2) 


(SEE 


TABLE 


2) 


(SEE 


TABIE 


2) 


(SEE 


TABLE 


5) 


(SEE 


TABLE 


3) 


(SEE 


TABLE 


3) 


(SEE 


TABLE 


3) 



.VALIDITY=<V00.50.A1> 
.VALIDITV=<V00.30.41> 
.VAUDITV = <V0C.30> 
.VAlIDITY=vV0C.30> 
.VALID]TY=:<V01.51.^0.70> 



;ADDRESS CONTROL 



PC <- W8US 

PC <." PC + WBUS 

VA <- WBUS 

VA <" VA + 4 

VA <- PC+ISIZK+WBUS 

(NO BUS CYCLE OR BUT 



PC <" PCtlSIZE 
XB DURING IHIS CYCLE) 



CMT098.MCX 
DEFIN.MK 



^3^7 
55^8 

3550 

5551 

555? 

5555 

5554 

3555 

3556 

5537 

3358 

5359 

3560 

5361 

?36? 

556? 

5 564 

5565 

3 566 

556^ 

5568 

5369 

5570 

3371 

'>374 



,IREF 
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PME = U 

MDR W8=?5, 

MDR"0=27, 

M0R''IR=2B, 

WDR"W6=2E, 

WDR"WB.UR-2A, 

MBUS W0R=26, 

TB WB=28, 

CLRTB.VA^we=29, 

CLRCN.VA.WB=?D, 

MEMSCAR WQ-34, 
MEMSCR=32, 
MfcMSCR W8=3U, 



; MEMORY 



.VALIDITY^ 
.VALIDITY^ 
.VALIDITY: 
.VALl^JTY: 
.VALIDITY 
.VALIDITY 
.VALIDITY 
.VALIDITY 



<V02.35> 

<V02.21> 

<V02.33.41> 

<V02.33> 

<V02.33> 

<V07.37> 

XV11.34> 

:<V10.35> 



CONTROL 
PERFORMANCE 



.VALID1TY=<V0A.33> 

.VAL:DITy=<v00.30> 

.VALlDITYr<v01.32.40.80> 

.VALIDITY=<V01.3?.40> 



MONITOR ENABLE 



MDR <- 
MDR <- 
MDR <- 
WDR <- 
WDR <- 
MBUS <- WDR 
TRANSLATION 



W8US 



iR ZERO-EXTENDED 

W8US ROTATED FOR LONGWORD ALIGNMENT 

wauS UN-ROTATED 

(NOTE: MSRC=WDR) 

BUFFER DATA <- WBUS 



TB VALID BIT <- 
VA <- WBUS 
CACHE VALID BIT 
VA <- W8US 
MEMORY STATUS I 



(INVALIDATE BOTH GROUPS AT THE 
INDEX POSITION ADDRESSED BY VA) 

<- (INVALIDATE BOTH GROUPS AT THE 

INDEX POSITION ADDRESSED BY VA) 

CONTROL ADDRESS REG <- WBUS<27:24> 



WBUS<27:24> <- MEMORY STATUS S CONTROL REG OMSCAR) 
MEMOrtY STATUS & CONTROL REGOMEMSCAR) <- WBUS<27:24> 



END OF CREF ONLY WHEN FULL ASSEMBLY THE POLLOWING WILL ALWAYS CREF 



SET OP FOR NEVER CREF 



PARl/^<7S:78>,.DEFAui "r . ,^|0T[: .PARH > [<CC 
PAR?/ ■<7Q;7g>,.t>Ef Aut^-*-" ,PARiTV['-^'^ 



<CC/>,<RSRC/>,<DTYPF/>,<8UT/>,<A.PCTl/>,<R0T/>,<MSRC/>,<SPW/>3]> 
<:NEXT/>,<JSR/>,<CLKX/>,<rPA/>,<BUS/>.<WCTRL/>,<]STRM/>,<MISC/>,<LlT/>]> 



;EVEN PARITY 
;0DD parity 



i/f /r:^84:?^>,.i)MAw.T-v 



;DS1ZE CHECK 



i 



CMT098.MCX 



M7S 

5576 

5577 

^578 

5579 

5580 

5581 

558^ 

5585 

338A 

5585 

5586 

3387 

5588 

5589 

5390 

5591 

5592 

5593 

359A 

3595 

5596 

5597 

5598 

5599 

3A00 

5A01 

3 A 02 

5A05 

3-^04 

5A05 

5A06 

5A07 

5408 

5^09 

5*^10 

5'i.n 



.TCC ' 
.ICOD£ 
.WiDTH/3? 



MICROS 
Machine 

Machine Definition 
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RD1 ROM' 



:v:v 
:i,p 

;r;p 
:d;d 
;i: 
+ -+- 

:5:5 

:5:2 
+»•♦ - 



r 

f ; 

0: 
p; 



IRDl.FPA 



:l; 
:o; 
:p: 



IRDl 



!F ! 

101 

!PI 



rPD.FPA 



+ -♦-. 

:3:3 

;i:0 



ir ! 
:o: 
!p: 



+-+ 



FPD 



2\2 
V.2 



1:1 :1 
6:5:4 



0:0:0 

8:716 



tPD /-<6:0> 

fPD.fPA / = <U:8> 

IRDI /■■^<;^2\^6> 

IRD1.FPA/-<50:24> 

FOP /=<07:07> 
NOP^O 
lOD-1 

FFOP/ = <15:15'' 
N0P = 
LOO-1 

lOP / = <23:25'' 
NOP^O 
lOD-1 

U"0P/-<31 : 51> 
NOP 
LOD-1 

VfPf) /; . V:5?:^. 
VlRDl/=^55:55^, 



.vALlDjrVr<v060> 
.VAL1DJTY=<V061> 



CMT098.MCX 
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;5A1? 
;3A13 
;3AVi 

;3M6 
;3M7 
;5M8 
;3A19 
;5A20 

;3A2? 

;3A?3 

; 3A2A 

;3A?5 

;3A?6 

;3A27 

;5A28 

;5A29 

;5A50 

;3A31 

;3A32 

;3A33 

;5A3A 

;3A35 

;3A56 

;3A37 

;3A38 

;3A39 

;3AA0 

;3AA1 

; 5AA? 

;5AA3 

; 5AAA 

;3AA5 

;3AA6 

;3AA; 

;5AA8 

;3AA9 

;3A50 

;5A51 

;5A52 

;5A53 

;3A5A 

;3A55 

;3A56 

;3A5/ 

;3A58 

;?A59 

;3A60 

;5A61 

; SA6? 

;?A63 

; 5A6A 



TOC 

OCODE 

WlDTH/96 



MICRC2 
Machine 

Machine Definition 
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: IRDX ROM' 



+ -■ — + 

: : 
; : 

: p ; 



CNTO.REG 



CNTO.MEM 



CNT0.FPA.RE6 



CNTO.FPA.MEM 



!AA1AAAAAA35353:33333222222I22:221 1 1 1 1 1 1 1 1MOO0OO0OOOO! 
17 615 A 3 2 1 9 8 / 6 5:A 5 2 1 9 8 7 6 5 A;5 211 9 8 7 6 5 A 3 2 i:0 9 8 7 6 5 A 3 2 1 O: 



+ - + - + 
;v:v: 
:c:c! 
:n:n: 
!tit: 
:iiO! 



CNTUREG 



CNTl.MEM 



CNT1.FPA.REG 



CNTI.FPA.MEM 



:9:9!9 

\7\6\5 



9999888888 8:8 887777777 71' 7'6 666666666 5I5 55555555AA 

3210 987 6SA3:2l098765A32'10i98765A32109!876!^A321098 
+ - - --_-----.—-,.---+----.-.•.--—--- --.-.--+ 



+«+_+-«-+ 

fNT0.FPA,MFM/-<10:0> 
CNT0.FPA.REG/-<21 :11>, 
0FOP/=:<23:2?> 

NOP-0 

LOD-3 

(M'0.MEM/^<3A:^A> 
rM0.RFG/-<A5:35>, 
OOP /=<A7:A6> 

NOP = 

10D = 3 

CNTl.f PA,MEM/=<S8:A8> 

CNT1.FPA.REG/^<69;59>, 

1F0P/=<71:70> 

NOP^O 

L0D^3 

rNn.MEM/ = <82:72> 
CNTl.REG/^<93:83>, 
1QP /-<:95:9A> 

NOP^^O 

L0D^3 

VCM0/^<96:^6>, 
VXNT1/ = <97:97>, 



.VAL1DUV-:<V062> 



.VALJDJTY=--<V063> 



.VAlIDJTY--^<V06A> 



.VAt.]DiTY-<VQ6!>> 



,VAl JPjrv-<'v'066> 
.VALlDiTy=<V067> 



CMT098.MCX 
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3A6S 

3A66 

3467 

3^68 

3A69 

54?0 

5471 

54/? 

3';75 

5474 

3475 

3476 

3477 

5478 

5479 

3480 

3481 

348? 

3483 

3484 

3485 

3486 

3487 

3488 

3489 

3490 

3491 

5492 

5493 

3494 

5495 

5496 

5497 

5498 



TOC ' 

CCODE 

WIDTH/66 



MICRO? 
Machine 

Machine Definition 
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C0MPATA8ILJTY ROM' 



CNTl.MEM 



CNTO.MEM 



IRDI.MEM 



;3 3 5 ? ? ? 2 ? a ? ?i? ? 1 1 1 1 1 1 
:? 1 9 8 ? 6 5 4 3 ?M 9 8 7 6 5 4 



iii!i 000000000 o; 

3?i:0 9876543210: 
+ + 



+ - + -■ 

:v:v 
:r:m 
:f:e 
:g;m 



CNTl.REG 



ONTO. REG 



IRD1.REG 



+ - + 



6:6 

7!6 



6 6 6 6 6 6 5 5 5 5 515 5 5 5 5 

5 4 3 2 1 9 8 7 6 5:4 



+ - + -+*. 

IRD1.MEM/::^<10:00> 
CNI0.MEM/=<?1:11> 
CNTl.MEM/=<32:2?> 

IRDl.REG/=<43:33> 
CNT0.REG/-<'54:44> 
CNT1.REG/-^65:S5> 

VMEM/=<66:66>, 
VREG/=<67:67>, 



44444 414 4443333333 

3210987654: 3 21 09876543 



.VAUDITY^<V068> 
.VALJDJTY=<V069> 



CMT098.MCX MICRO? 


OEFIN.MIC Mdchin 


3499 


TOC " Machine Definition 


3500 


DCODE 


3501 , 




3502 


io:o!0!0!o;o; 


3503 


1 s i s : s ! s : s : s : 


350A 


:6;5:a:3:2:i : 


3505 




3506 


• :i i:o o:o OiO 0:0 OiO 0: 


3507 


• : 1 : 9 8 : 7 6 ; 5 A 1 3 2 ; 1 ' 


3508 




3509 ( 


DS1/=<1:0> 


5510 


BYTF=0 


3511 


WORD^l 


3512 


LONG-2 


3515 


rL0T^2 


35U 


QUA0=3 


3515 


[)RLE-3 


3516 


JS2/=<3:P> 


3517 


BYTF^^O 


3518 


W0Rl)"1 


3519 


L0NG=2 


5520 


F10T=2 


5521 


QUAD=3 


35?2' 


DBLE=5 


3525 


DS3/=<5:4> 


55?/. 


BYTE=0 


5525 


WORO-1 


3S?6 


i ONG-2 


•35?7 


rLOT-2 


•55?8 


QUAtu3 


; 35.^9 


DBLr-3 


;35 50 


Uii4/ = <7:6> 


•3531 


BYTt^-0 


;353? 


WORD^I 


.3533 


LONG^.^ 


;35 5A 


rLOT-2 


,3S3S 


GUAD-3 


;5536 


DB!E 3 


;3537 


US5/=<9:8> 


;55 58 


BYTE-0 


;3539 


WORD^I 


;5540 


LONG--? 


;35A1 


FL0Tr2 


;35^2 


QUA0^5 


;35A5 


08LE=3 


;55A^ 


0b6/=<11 :10> 


;5545 


BYTE=0 


;55^6 


WORD^l 


;554 7 


10NG=2 


;3548 


fL0T^2 


;35A9 


QUAD- 3 


;5550 


DBLE:=^3 


;5551 


.UCOPE 


;355? 


.TREF 


;5553 


.CRff ;E^ 
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;ENP OF NEVER CR£:F THE FQLLOWiNG WJLL ALWAYS CREF 



CMT098.MCX 



6 8 - 
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DEFiN.MlC Validity Checks : Combinations 

3554 .TOC " Validity Checks : Combinations" 

3556 .NOCREF ;SET UP FOR CREF ONLY WHEN FULL ASSEMBLY 

5558 .SET/V00.30 -<.AND[^V000>,<V030>J> 

3559 .SET/VOO.30.80 =<.AND[<V000>,<V030>,<VC80>3> 

5560 .SET/V00.30.A1 =:<.ANDC<V000>,<V030>,<V0A1>]> 

5561 .SET/V00.71 =<.AND[<V0OO>,<VO71>J> 

5562 .SET/VOO.71.80 =:<.ANDC<V000>,<V071>,<V080>]> 
3563 .SET/V01.30 =<.ANDC<V001>,<V030>-I> 

5564 ,SET/V01.31,40 =:<.AN0C<V001>,<V031>,<V040>J> ^ ^ 

3565 .SET/V01.31.40.70=<.ANDC<V001>,<V031>,<V040>,<V070>]> 

3566 ,SET/V01.32.A0 =<.AND[<V001>,<V032>,<V040>3> 

5567 ,SET/V01.32.40.80=:<,ANDC<V001>,<V032>,<V040>,<V080>J> 

5568 .SET/V02.21 -<.ANDC<V002>,<V021>J> 

3569 .SET/V02,33 =<.ANDC<V002>,<V033>]> 

3570 .SET/V02. 33,41 =<.ANDC<V002>,<V033>,<V041>J> 

5571 .SET/V04.33 =<.ANDC<V004>,<V033>J> 

5572 .SET/V04.34 =<.ANDC<V004>,<V034>J> 
3573 .SET/V04,35 =<.AND[<V004>,<V035>]> 
5574 ,SET/V05.30 ^< .AND[^V005>,<VO30>J> 

3575 .SET/V06.36.40 =< .AND[<V006>,<V036>,<V040>3> 

3576 .SET/V07.37 =<.ANPC<V007>,<V037>]> 
557? .SET/V09.21 :=<.ANDC<V009>,<V021>J> 

3578 .SET/V10.35 ^<.ANDC<V010>. <V035>J> 

3579 ,SET/V11.34 ::<.AND[<V01 1 >,<V034>]> 

5580 ,SET/V20.70 ^< .AND[<V020>,<V070>J> 

5581 .SET/V22.70 ^<.AND[<V022>.<V070>J> 

3582 .SFT/V24.25,70 :^< ,AND[<V024>,<V025>,<V070>J> 

3583 . St T/V21. 50-54, 70^<.ANP[<V02l>,<V050>,<V051>,^V052>,<V053>.<V054>,<V070>J> 

5584 .SET/V50.51.70 --< ,AND[<V050>, <V051>,<V070>]> 

5585 .SFr/V71.80 =<.AND[<V071>,<V080>J> 
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OEFIN.MIC Validity Checks : WCTRL/CCPSL vs BUS Conflict States 

3586 TOC *■ Validity Checks : WCTRL/CCPSL vs BUS Conflict States" 

3587 ' .SET/VOO0=<.CASE[<BUS/>]OFC1,OJ,OJJJJJ,OJJ,1JJ.O,1JJJJ^ 

3588 . SET/V001=<.CASE[<BUS/>]OF[0, 0,0,0,0 J.O J, 0, 0,0,0,0 J.O,0,0,OJ,0,0,0 J ,1,0,0,0,0 J J 

3589 .SET/V002=<.CASEC<BUS/>30F[0,0,0,0,0,1,0,1,1,0,1,1,1,1,1,0,0,0,0,0,0,0,0,0,1,1,1,1 J,1J^ 

5590 .SET/VOOA=<.CASEC<BUS/>]OFCO,0,0,0,0,1,0,1,0,0,0,0,0,1,0,0,0,0,0.0,0,0,0,0,0,0,0,0,0,0,0,0]> 

5591 ,SET/V005=<.CASEC<BUS/>]OF[0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0.0,0,0,0,0.0,0,0,0,0,0,0]> 

5592 .SET/V006=<.CASEC<BUS/>]OFCO,0,0,0,0,0.0,0,0,0,0,0,0,0.0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,OJ> 

5593 .SET/V007=<.CASEC<BUS/>]OFCO,0,0,0,0,1,0,nO,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,OJ,1J,1]> 

559A ,SET/v008=<.EQLC<WCTRL/>,<WCTRL/REICHK>]> 

3595 .SET/v009=<.EQL[<WCTRL/>,<WCTRL/6RANT>]> ^ . -, -, 

5596 .SET/V010=<.ORC <.ANDC <,EQLC<8US/>,<6US/PRB.RD,PTE>J> . <.NEQC<BUT/>,<BUT/UVCTR>]> 3>, 

■ 5597 vu u . L <^^^sE,- <eus/>:ioF CO, 0,0, 0,0, 1,0, 1,0, 0,0, 0,6, 1,0, 0,0, 0,0, 0,0. 0,0,0, 0,0, 0,0, 0,0, o,on> ]> 

5598 ,SET/V011=<.0RC <.ANDC <.EQL[<8US/>,<8US/PRB.RD>]> , <.NEQC<8UT/>,<PUT/UVCTR>3> J>, ^ ^ ^ ^^ 

5599 <,CASEC<BUS/>]CFCO,0,0,0,0,1,0,1,0,0,0,0,0,1,0,0,0,0,0,0,0.0,0,0,0,0,0,0,0,0,0,OJ> 3> 

5600 

5601 ,TOC " validity Checks : BUS vs MSRC Conflict States 

3602 .SET/V020=<.CAsk<MSRC/>JOF[1,1,1,1,1,1,1,1,1,1,1,1JJJJJJJ,^1JJ.<INIT>,0^ 

5605 .SET/V021=<.CASE[<MSRC/>30F[1,1,1,1JJJJ.1JJ JJ JJ J, J,0,0, , , , . O'g'g'2'0' ' ' '0^> 

560^ .SET/V022=<.CASEC<MSRC/>DOFC1,1,1,1,1,1,1JJJJJJJJ,K1JJ.O,1,1,1,<IN1T>,0,0,0,0,1,1,U 

5605 .SET/V023=<.CASEC<MSRC/>]0F [1,1, 1,1, 0,0, 0,0, 1,1, 1,1, 0,0, 0,0, 1,1, 1,0, 0,0,0, 0.0,0,0,0,0,0,O.OJ> 

5606 .SET/V02A=<,0RC <.NEQn<BUT/>,<BUT/UVCTR>J>, ^ ^^ 

5607 <.CASE[<MSRC/>]0F[1, 1,1, 1,1, 1,1, 1,1, 1,1, 1,1, 1,1, 1,1, 1,1, 1,1, 1,1, 1,0,0,0,0,1, 1,1, 03^ 2> 

5608 .SET/V025-<.CASE[<MSRC/>JOFC1,1,1,1,0,0,0,0,1,1,1,1,0,0,0,0,1,1,1,1,0,0,0, 0,1 ,1 ,1 ,1 ,0,0,0,1 J> 

5610 .TOC " Validity Checks : WCTRL/CCPSL vs MSRC Conflict States" 

^611 .SET/V030=<.CASEC<MSRC/>]OF[1,1,1,1J,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,1,1,1,1,1,1,1,1,1,1,1,1]> 

5612 .SET/V031=<.CASEC<MSRC/>]OF[0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,OD> 

5613 .sET/VO32=<.CASEC<MSRC/>]OFClJ,1J,1,1,l,1,1J,1,1,1,1,1,1,1,1,1,0,1,1,1,0,1,1,1,1,1,1,1,i:> 
36U ,SET/V033=<.CASE[<MSRC/>]OFC1,1,1,1,1,1,1,1 J,1,1 J,1,1,1,1,1,1,1,0,1,1,1,1,1,1,1,1,1,1,1,0]> 

5615 , SET/V034=<. CASEC<MSRC/>]OF CO, 0, 0, 0, 0, 0,0, 0.0, 0,0, 0,0, 0,0, 0,0, 0,0, 0,0, 0,0, 0,0, 0,0, ,0,0,0, 0:> 

5616 . SET/V035=<.CASE[<MSRC/>JOFC1, 1,1,1, 1,1, 1,1,1, 1,1,1,1,1,1,1, 1,1, 1,0,1, ,1,1,1,0,0, ,,,,13> 

5617 . SET/V036=<. CASEC<MSRC/>]OF CI, 1, 1, 1, 1,1, 1,1, 1,1,1, 1,1, 1,1,1,1 J, 0,0, 1,1, 1,0, 1,1, 1,1, 1,1,1, 0]> 

5618 .sET/V057=<.CASEC<MSRC/>3OFC0,O,O,0,O,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,O,0,0,0,O,O,O,O3> 

5619 .SET/V058=<.EQL[<WCTRL/>,<WCTRL/MBUS^WDR>J> 

5621 .TOC " Validity Checks : Buts That Take Data From XB" 

3622 .SET/V0A0=<.NEQt<BUT/>,<BUT/]RDl>,<8UT/iRDlTST>,<BUT/L0D.JNC,BRA>,<BUT/LOD.BRA>]> 

5623 ,SET/V0A1=<.NEQ[<BUT/>,<8UT/iRDl>,<BUT/JRDlTST>J> 

5625 TOC " Validity Checks : Special ALPCTL Functions For Multiply and Divide" 

5626 .S£T/V050=<.EQLt<ROT/>,0J> 

5627 .SET/v051=<.EQLC<8US/>,<6US/NOP>J> 

5628 .SET/V052=<.NEQ[<WCTRL/>,<WCTRL/TB WB>,<WCTRL/CLRTB.VA WB>,<WCTRL/CLRCH.VA WB>,<WCTRL/MDR_WB>,<WCTRL/MDR^O>, 

5629 <WCTRL/MDR IR>,<WCTRL/WDR WB>,<WCTRL/WDR wb.ur>,<Dctrl/mbus wor>,<wctrl/grant>, 

3630 <WCTRL/REIChK>]> 

5631 ,SET/v053=<.NEOC<CCPSL/>,<CCPSL/MDR 0SR.CC8R_8RATST>]> 

5632 .S£T/V05A=<.NEQC<BUT/>,<6UT/1RDX>,<But/JRD1>,<BUT/IRD1TST>,<BUT/LOD.1NC.BRA>,<BUT/L0D,BRA>]> 
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3661 

3662 

3665 

3664 

5665 

3666 

3667 

3668 

3669 

3670 
3671 
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Validity Checks 
.SET/V060=<VFPD/> 
.SET/V061=<VJRDl/> 

.SET/V062=<.0RL <.EQLC<0FOP/>,<0F0P/L0D>3> 
,SET/V063=<.ORC <.EQL[<0OP/> ,<00P/l.0D>]> 
.SET/V064=<.OR[ <.EQL[<1FOP/>,<1F0P/L0D>J> 
.SET/V065=<.0R[ <.EQLC<10P/> ,<10P/LOD» 
,S£T/V066=<VCNT0/> 
.SET/V067=<VCNTl/> 
.SET/V068=<VMEM/> 
,SET/V069=<VREG/> 



IRD Rom Checks" 



<.EQL[<CNTO.FPA.MEM/>,<CNTO.FPA.REG/>]> 
<.EQLC<CNTO.MEM/> ,<CNT0.REG/>3> 
<.EQLC<CNT1.FPA.M£M/>,<CNT1.FPA.REG/>D> 
<.EQLC<CNT1 .MEM/> ,<CNT1 .RE6/>J> 



]> 
3> 
]> 
]> 



Validity Checks 
.SET/V070=<VSIZE/> 
.SFT/V071=<.0R[ <VSlZE/> 
.it:T/V072=<.ORC <VSI2E/> 



DSJ2E Checks 



1 1 



<.NEQC<BUT/>,<BUT/CCBR>,<BUT/CCeR1.CC8R0.lR0>,<BUT/CC8R0,SRKSTA0>,<BUT/CCBR1.lNT-TS>D>]> 
<.NEQC<BUT/>,<8UT/SRKSTA>,<BUT/CC8R0.SRKSTA0>]>3> 

;SEE CHARTS TO DECIPHER 



Validity Checks : Multiple WBUS Drive Checks" 

.SET/V080=<.CASEC<WBUS.DR1VE>]OF[1J,OJ,OJ,0,0,0,0,0,0,0,0,0,0]> 
,SET/WBUS.DRIVE=<.SUHC<ALU.GR0UP>,<WCTRL.6R0UP>,<OTHERS>J> 

Validity Checks : ALU Group" 

. SET/ALU. GROUP=<. ORE <.E0LC<L1 T/>,<U T/LONLJ T>3> . <WMUX>]> 
.SET/WMUX =<.CASEC<«UX/>]0FC1J J,1J J J,1J,<MUX.09>JJJ,<MUX,0D>J J]> 
.SET/MUX.09=<,CASEC<ALU/>]0FC1J J J J,1J J,0,0,<DQ.O>,<DQ.1>,0.0.<DQ.O>,<DQ.1>J> 
.SET/MUX.0D=<.CASE[<ALU/>JOF[1J J, U J, 1J J, 0,00000, 00000 J, 0,00001, 000013> 

. SET/DO. 0= <.CASEC<DQ1/>]0F[0JJ,n> 
.SET/DQ.1= <. CASE r<DQl/>30F[ 1,0, 1,1 3> 



. 1 1 



Validity Checks : WCTRL Group' 

,SET/WCTRL. GROUP r<.CASE[<WCTRL/>]OFCO,0,0,3,3,0,0,<WCTRL,07>,0,0,0,0,3, 3,3,3, 

0,0,0,0,0,0,0. 0,0,0,0,0,0,0.0,0, 
.SEVWCTRL.07 =<.SELECT[ <.EQL[<CCM]SC/>,<CCM1SC/WB ATCR.CCBR^SI6ND>]> , 



0,3,0,0,0,0,0,0,0,0,3,3,3,3,3,3, 
0,0,3,0,0,0,0,0,0,0,3,0,0,0,0,3]> 
3J> 



Validity Checks : Others * 

,SET/OTHERS = <.0R[ <. CASE[<FPA/>JOf [0,0,0,0,5, 5]> , ...r.,.«,^.r^c.^-,•. 

<.CASE[<MSRC/>]OF[0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,0,0,O,0,O,5,0,0,O,O,0,5,O,5,O]> J> 

:END OF CREF OMLY WHEN FULL ASSEMBLY THE FOLLOWING WILL ALWAYS CREF 
;3672 .BIN 
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DEFIN.MIC Validity Checks : Others 



367?; This page intentionally left blank. 
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MACRO. MIC MACRO. MIC 

3673 ,Toc ;;macro.mic'* 

36/'5 ; Jeff Peng, Gerard Koeckhoven, Brian Allison, C. E. MCDOWELL, P. R. 6UILBAULT 
3676 

3677 .NOBIN 

3678 .TOC " Revision History" 

5680 ; 60 Add Macro in lANDE.MIC for restore data from MCERRCODD 

5681 ; 59 Add Macro for OSR.MIC increment PC 

5682 ; Add Macro for setting patch bit 
5685 ; 58 Add Macro for interval timer 
568^ ; 57 Add Macros to support CMT053 (GH) 
368^ ; 56 Add Macro to support CMT052 

3686 ; 55 ADD MACROS TO SUPPORT CMT049 
5687 ; 54 Initial release. 
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5688 
"5689 
5690 
5691 
569? 
5695 
569A 
5695 
5696 
3697 
5698 
5699 
3700 
5701 
5702 
5705 
370A 
■^70S 
i706 
5707 
'708 
V09 
5710 
^711 
3712 
5715 
57U 
5715 
5716 
5717 
5718 
^719 
^720 
21 
5722 
5725 

572-j 
5726 
5727 
5728 
5729 
5730 
3751 
5732 
3753 
573A 
3735 
5756 
5757 
^^58 
3759 
VAO 
57A' 
57^2 



5 



.IOC ' 

rCOPI 

CC0P2 

CLEAR 

CLEAR 

CLEAR 

CLEAR 

CLEAR 

CLEAR 

CLEAR 

CLEAR 

CLEAR 

CLEAR 

CLEAR 

CLEAR 

CLEAR 

CLEAR 

CLEAR 

CLEAR 

CLEAR 

CLEAR 

CLEAR 

CLEAR 

CLEAR 

CLEAR 

CLEAR 

CLEAR 

CI EAR 

CLEAR 

CLEAR 

clobb:^r 

CLOBBER 



Basic Macros" 



ADDKFLAGO) 

ADD2CFLAG1) 

ARITH TRAPS 

BOOT(FLAG MHNOINT) 

FLAGO 

FLAG1 

FLAG2 

FLAG5 

FLAG4 

FP TRAPS 

FPA(FLAGO) 

FPD 

GFLOAT(FLAG^) 

MM.NOINT 

MOP2ERO(FLA6l) 

MUL1(FLAG2) 

MUL2(FLAG5) 

OP2ERO(FlAG5) 

0VER(FLAG2) 

POPUCFLAG-!;) 

READCFLAG1) 

REGINT(FLAGI) 

SAMESIGN(FLAG'!») 

STACK FLAG 

SUBCFLAG1) 

TP 

WRITE(FLA61) 

MTEMPO 

MTEMPO 



DEC STEPC 
DJVDA SOR IN 
DIVDS SOR IN 
DJVFAST+ SOR 
DIVFAST- SOR 



DbF 



R[l 

Rn 

IN RTJ 
IN RLJ 



FLUSH XB 

FP AWAIT 

FORCE 32 BITS OF VA 

FORCE CACHE PARITY 

10 RESET 
IKDl 

IRDITEST 
IRDX [] 
ISIZFn 



MUl FAST* 
MIJLFAST- 

NOP 



CAND 
LAND 



IN 
IN 



Rf.J 
R[J 



••CC/CC0P1.CC8R SIGND" 
"CC/CC0P2.CC8R^SJ6ND" 
"HISC/CLR.FLAGD" 
"MISC/CLR.FLAG1" 
"CCMiSC/WB ATCR.CC8R SIGND" 
"MISC/CLR.RMNOINT" 
"MISC/CLR. FLAGO" 
"MISC/CLR.FLAGT* 
"MISC/CLR. FLAG2" 
"MJSC/CLR.FLAG3" 
"MISC/CLR. MMNOINT" 
"WCTRL/FPTCR" 
"MISC/CLR. FLAGO" 
"MISC/CLR. FPD" 
"MISC/CLR. MMNOINT" 
"MISC/CLR. MMNOINT" 
"MISC/CLR. FLAG1" 
"MISC/CLR. FLAG2" 
"MISC/CLR. FLAG3" 
"MISC/CLR. FLA63" 
"MISC/CLR. FLAG2" 
"MISC/CLR, MMNOINT" 
"MISC/CLR. FLAG1" 
"MISC/CLR.FLAGT" 
"MISC/CLR. MMNOINT" 
"MISC/CLR. STACKFLG" 
"MISC/CLR. FLAGI" 
"MISC/CLR. TP" 
"MISC/CLR. FLAGI" 
"MSRC/TEMPO,SPW/MLONG" 
"SPW/MLONG" 

"MISC/DEC.Si" 

"ALPCTL/DIVDA,RSRC/5l1,R0T/0" 
"ALPCTL/DIVDS,USRC/5l1,R0T/0" 
"ALPCTL/DIVFAST+,RSRC/ai , ROT/0' 
"ALPCTL/DIVFAST-,RSRC/S1 , ROT/0' 

**WCTRL/PC W8,WB MCPCJ" 
"LIT/FPAWSIT" " 
'BUS/PRB.RD.VSI7E/r* 
"MISC/FORCE. CACHE, VSIZE/1" 



5F9 - IE. IRD1. ERROR 



'BUS/IOINIT" 

"BUT/IRD1,NEXT/3F9" 

"BUT/IRDUST" 

*BUT/iRDX, NEXT/SI" 

"ISTRM/ISiZE DSI7r,VSI2E/1,DTYPE/ai" 



"AlPCTL/^ULFAST♦,RSRl/Q)^K!M/0" 
"ALPCTL/MULFAST-,RSRC/ihRuT/0" 

"ALPLTL/NOP" 
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MACRO. 


MIC 


Basic Macros 




37A5 












5744 


PATCH 




"PATCH/1" 




3745 


PUSH 






"JSR/PUSH" 




3746 


PUSH 


RBSt 




"MSRC/PSHADD" 




3747 


PUSH 


RBS- 




"MSRC/PSHSUe" 




3743 












3749 


PROCESS INIT 




"BUS/PRINIT" 




5750 












3751 


RFSTORE POWER FAIL 


INT 


**WCTRL/N0P'* 




3752 


RETURN [] 




"BUT/RETURN, NEXT/ar* 




5755 


RETURN ANO INHIOH 


DESTINATIONS 


"BUT/RET. DINH" 




5754 
3755 
3756 


RETURN AND SUPPRESS 


BUS CYCLE 


"6UT/RETURN,NEXT/0,M]SC/RSBC' 




SET 


ADOICFLAGO) 




"MISC/SET.FLAGO" 




3757 


SET 


ADD2(FLAG1) 




"MISC/SET. FLAGl" 




3758 


SET 


BOOTCFLAG MMNOINT) 


"MJSC/SET. MMNOINT" 




5759 


SET 


FLAOO 




"MISC/SET.FLAGO" 




3760 


SET 


FLAGl 




"MISC/SET. FLAGl" 




3761 


SET 


FLAG2 




"MISC/SET.FLAG2" 




3762 


SET 


FLAG5 




"MISC/SET.FLA63" 




5763 


SET 


FLAG4 




"MISC/SET. MMNOINT" 




5764 


SET 


FPA(FLAGO) 




"MISC/SET.FLAGO" 




5765 


SET 


FPD 




"MISC/SET.FPD" 




3766 


SET 


GFL0AT(FLAG4) 




"MISC/SET. MMNOINT" 




3767 


SET 


MM.NOINT 




"MISC/SET. MMNOINT" 




3768 


SET 


M0P2ER0(FLAG1) 




"MISC/SET. FLAGl" 




3769 


SET 


MULKFLAG?) 




"MISC/SET. FLA62" 




5770 


SET 


MUL2(FLAG3) 




"MISC/SET. FLAG5" 




3771 


SET 


0PZER0(FLAG5) 




"MISC/SET. FLAG5" 




5772 


SET 


0VER(FLAG2) 




"MISC/SET. FLAG2" 




5773 


SET 


P0P1C(FLAG4) 




"MISC/SET. MMNOINT" 




^774 


SET 


READ(FLAGI) 




"MISC/SET, FLAGl" 




3775 


SET 


REGlNT(Fi AGI) 




"MISC/SET. FLAGl" 




5776 


SET 


SAMES1GN(FLAG4 


) 


"MISC/SET. MMNOINT" 




5777 


SET 


SIGN(FLAGO) 




"MISC/SET.FLAGO" 




3778 


SET 


STACK FLAG 




"MISC/SET. STACKFLG" 




'1779 


SET 


SUBCLAGl) 




"MISC/SET. FLAGl" 




5780 


SET 


UNDERCFLAG5) 




"MISC/SET. FLAG3" 




5781 


SET 


V 




"CCMISC/SETV.CC8R SIGND" 




VS? 


SET 


WRITE(FLAGI) 




"MISC/SET. FLAGl" 




V/83 


SIZECJ 




"VSlZE/l,DTYPE/al" 
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378^ 
378S 
3786 
3787 
5788 
3789 
3790 

3:'9i 

3792 

3793 

379A 

3795 

3796 

3797 

3798 

3799 

3800 

3801 

3802 

3805 

580^ 

3805 

3806 

3807 

3808 

3809 

3810 

3811 

3812 

3813 

38U 

3815 

3816 

5817 

3818 

5819 

3820 

3821 

3822 

3825 

382A 

3825 

3826 

38V 

3828 
3S29 
3850 
3851 
3852 
3833 
585^ 
3855 
3856 
3fl37 

3a58 



.TOC " Bus Function Macros' 

COMPLETE CPU BUS CYCLES 

READ 

READ. LONG 
READ, LONG. MOD 
READ. MOD 
READ. MOD, LOCK 
READ.NOTRAP 
READ, PHY 
READ. SECOND 

WRITE 

WRITE (MC] RC]).RR.A 

WRITE -M[] 

WRITE -Q 

WRITE CVTNP(MC]) 

WRITE CVTPN(M[]) 

WRITE D+RC]+ALKC 

WRITE D.0R,ZIIT28[] 

WRITE M[] 

WRITE MCJtPSLC 

WRITE MC3+Q 

WRITE MCD+Q+PSLC 

WRITE MCJ-PSLC 

WRITE MC3-Q 

WRITE MCJ-Q-PSLC 

WRITE MCil.AND.ZLlTOCl 

WRITE MC3.ANDN0T.Q 

WRITE M[3,ANDN0T.R[;i 

WRITE MCJ.ANDNOT.ZLITSr] 

WRITE MCJ.OR.O 

WRITE MC3.0R.RE3 

WRIIE MCD.QR.ZLliOn 

WRITE MC1.0R.7LIT28L] 

WRITE H[].RR,P 

WRHE MC3.SL.1 

WRITE ML'].X0R.Q 

WRITE MCJ.VZ 

WRITE NOTREC 

WRITE Q 

WRITE O.NOT 

WRHF Q (Q,Sl.1).URJ 

WRITE Rr] 

WPITE R[3+C0WX(A) 

WRI'E ROD-ALKC 

WRITF RL'3-M[] 

WRITE Rn-MCJ-l 

WRITE XB PC^PC^I 

WRITE XB PC.PCi-^ 

wPiTE ZLITC[] 
WRITE. LONG 



"BUS/PR6.RD.PTE.K" 

'BUS/READ" 
"BUS/READ. LN6" 
"BUS/READ. LNG. MOD" 
*BUS/READ.MOD" 
*BUS/READ.MOD.LCK" 
"BUS/READ. NT" 
'BUS/READ. PHY" 
"BUS/READ. SEC" 



"BUS/WRI 
•BUS/WRI 
'BUS/WRI 
'BUS/WRI 
•BUS/WRI 
'BUS/WRI 
•BUS/WRI 
'BUS/WRI 
•BUS/WRI 
'BUS/WRI 

"eus/wRi 

"BUS/WRI 
'BUS/WRI 
•BUS/WRI 
'BUS/WRi 
"BUS/WRI 
'BUS/WRI 
'BUS/WRI 
'BUS/WRI 
•BUS/WRI 
"RUS/WRI 
'BUS/WRI 
'BUS/WRI 
'BUS/WRI 
*BUS/WRi 
'BUS/WRI 
•BUS/WRI 
'BUS/WRI 
"BUS/WRI 
"BUS/WRI 
"BUS/WRI 
'BUS/WRI 
'BUS'WRI 
•BUS/WRf 
"BUS/WRI 
'BUS/WRj 
•BUS/WRI 



'cUS/WRI 

"Sv'S/wRI 
BUS/WRUe 



TE,WCTRL/WDR WB" 

TE,WCTRL/WDR WB,MSRC/5)1 ,RSRC/a2,ALPCTL/WX S,ROT/RR.MR,A" 

TE,WCTRL/WDft"WB,MSRC/ai,RSRC/ZERO,ALU/B-A-CI,ALUCI/ZERO.MUX/M.Rl" 

TE,WCfRL/WDR"WB,MUX/R.Q,RSRC/ZERO.ALU/A-B-CI,ALUCI/ZERO" 

TE,WCTRL/WDR"WB,MSRC/ai,ALU/A+8+CI.BCD,MUX/R.S,RSRC/ZER0-R0T/CVTNP" 

TE,WCrRL/WDR"WB,«SRC/ai,RSRC/TEMPO,ALPCTL/WX^S,ROT/CVTPN" 

TE,WCTRL/WDR"WB,RSRC/ai,MUX/D.R1-ALU/A+B+CI.SLUCI/ALKC" 

TE.WCTRL/WDR"WB,MUX/D.S.R0T/ZLIT28,LIT/LITRL,LITRL/5)1,ALU/0R" 

TE,WCTRL/WDR"WB,MSRC/ai, ALU/OR. MUX/M.S, ROT/ZERO" 

TE,WCTRL/WDR"WB,MSRC/ai,RSRC/ZER0,MUX/M.R1,ALU/A+6+CI,ALUCl/PSLC" 

TE, WCTRL/WDR"WB,MSRC/ai,MUX/M.Ql,ALU/A+B+CI" 

TE,WCTRL/WDR"WB,MSRC/ai,MUX/M.Q1,ALU/A+B+Cl,ALUCI/PSLC" 

TE,WCTRL/WDR"WB,MSftC/ai,RSRC/ZER0,MU.^'M.R1,ALU/A"B-CI,ALUCI/PSLC" 

TE,WCTRL/WDR"WB,MSRC/ai,«UX/M.Ql,ALU/A-B-CI" 

TE,WCTRL/WDR"WB,MSRC/31,MUX/M.Q1,ALU/A-B-CI,ALUCI/PS' f" 

TE,WCTRL/WDR"WB,HSRC/ai, LI T/LITRL, LI TRL/a2,R0T/ZLI TO, i:uX/M.S, ALU/AND" 

TE,WCTRL/WDR"WB,MSRC/ai,MUX/M.Q1,ALU/ANDN0T" 

TE,WCTRL/WDR"'WB,MSRC/aVRSRC/a2,ALU/ANDN0T,MUX/M.R1" 

TE,WCTfiL/WDR"WB.MSRC/ai,LIT/LITRL,LlTRL/a2,ROT/ZLIT8,MUX/M.S,ALU/ANDN0T" 

TE,WCTRL/WDR"WB,MSRC/ai,MUX/M. 01, ALU/OR" 

TE,WCTRL/WDR~WB,MSRC/aKRSRC/a2.ALU/0R,MUX/M.R1" 

TE,WCTRL/WDR WB,ALU/OR,MUX/M.S,MSRC/ai .RnT/ZLIlOA I T/LI TRL ,LITRL/a2 ' 

TE, WCTRL/WDR-WB, ALU/OR, MUX/M.S,MSRC/ai>ROT/ZLlT28A I T/LlTRLAlTRL/a2" 

TE,WCTRL/WDR"WB,MSRC/ai,ROT/RR.MM.P,ALPCTL/WX,S" 

TE,WCTRL/WDR WB,HSRC/ai , ROT/ZERO, MUX/.^,S,ALU/?;+B+CKSL" 

TE^WCTRL/WDR'WB^MSRC/ai^MUX/M.QUALU/XOR"^' 

TE,WCTRL/WDR'WB,MSRC/ai,ALPCTL/WX S,ROF/XZ.MM" 

TE.N0REG,WCTRL/WDR WE" 

TE,WCTRL/WDR WB,RSRC/2ER0,MUX/R .0. ALU/UK" 

TL,WCTKL/WDR"WB,RSRC/2ER0,MUX/R.Q,ALU/A-B"CI,ALUCi/ONE" 

TE, WCTR./WDR"WB,DQ1/Q WX,ALU/AhB+CJ .SL,MUX/R.Q,RSRC/ZERO,ALUSHF/ONE" 

Te,WCTR../W0R'W'',PSRC/3l, ALU/OR, MUX/R.S, ROT/ZERO" 

TE,urTHL/WDR"WB,RSRC/aUALU/A+8+Cl,MUX/R.S,R0T/C0NX.SIZ,VSIZE/KDTYPE/LONb" 

7t,WCTRL/WDR"WB,RSRC/ai.MUX/D.R*t,ALU/6-A-rLALUCI/ALKC" 

TE,WCrRL/WDR'WP,MSRC/a2,RSRC/ai,ALU/B-A"ri,HUX/M.R1" 

rE,WCTRL/WDR"we,MSRC/a2,RSRC/ai,ALU/B-A-CI.MUX/M.R1.ALUCI/0NE" 

iF.wCrRi /WDR"y8,MSRC/XB.PC PC + I , ROT/ZERO, ALU/OR.-MUX/M.S. 

ISTRm/IS.lE DSIZE,VSJZE71,DTYPE/BYTE" 
TE,WCTRL/WDR WB,MSRC/K8.PC PC+1 , ROT/ZERO, ALU/OR,MUX/M.S, 

ISTRM/ISI7E DSIZE,VSIZE7l,DTYPE/L0No" 



1E.WCTRL/WDR WS,ALPCrL/WX S,ROT/ZHTO,LI T/LI TRL AITRL/al" 

.NG,WCTnL7WDR WB.UR" " 



r 



CMT098.MCX 
MACRO, MIC 



MICRO? 1M(01) 28-N0V-85 16:30:35 
Bus Function Macro* 



B 



9 
CLOK)'. 



Rev 13.00, Clcck rate = 160ns 



Page 105 



3839 WRITE. LONG D "BUS/WRI 

58A0 wRHE.LONG MCD.ANONOT.Q 'BUS/WRI 

38^1 WRITE. LONG MC3.0R.Q 'BUS/WRJ 

384^ WRITE. LONG. NOTRA'^ "BUS/WRI 

3843 WRI TE .NOTRAP 'BUS/WRI 

38'.'^ WRITE. PHY "8US/WR1 

58A5 WRITE. PHY M[3 "SUS/WRl 

58A6 WRITE. PHY R[] 'BUS/WRI 

3847 WRITE.SErONO 'BUS/WRJ 

3848 WRITE.SECOND.UI 'BOS/WRI 

3849 WRITE. UL MC] *BUS/WRI 

3850 WRITE. UL M[]»Q 'BuS/WRl 
5851 WRITE. UL MCl.ANDNOT.Q 'BUS/WRJ 
3852 WRITE. UL MC].OR.Q 'BUS/WRJ 
5855 WRITF.UL M[].OR.7LiT0[] 'BUS/WRI 
3854 WRITE.UL Mll.ANDNOT.ZU TOE ] 'BUS/WRI 



E.LNG,WCTRt/WDR 

E.LNG,WCTRL/WDR 

E.LN6,WCTRl/WDR 

E.NT.LNG" 

E.NT" 

E.PHY" 

E,PHY,WCTRl.^WDR 

E.PHY,WCTRL/WDR 

E.SEC" 

E.UL.5EC" 

E.UL WCTRL/WDR 

E.UL.WCTRL/WDR" 

E.UL.WCTRL/WOR" 

E.UL,WCTRL/WDR 

E.UL,WCTRL/WDR' 

E.UL^WCTRL/WDR" 



WB.UH,RSrtC/Z£R0,MUX/D.R1 ALU/QR" 
■we.UR,MSRC/ii1,HUX/M.Q1,A.U/ANUN0 
"WR.UR,MSRC/ai ,MUX/M.Q1 ,A.U/Oft" 



WB, MSRC/S\ ALU/OR, HUX/M.S,R0T/ZEJ^0" 
IW8, RSRC/tti. ALU/OR, MUX/RS,r<OT/ZERO" 

WB,MSRC/d1 ,ALU/OR,MUX/M, 5, ROT/ZERO" 
WB.MSRC/31 ,MUX/M.Q1 ,AlU/A+8*CJ" 
WB.UR.MSRC/81,MUX/M.Q1,ALU/ANDN0T" 

WB.UR,MSRC/ai ,MUX/M.01 , ALU/QR" 

WB.MSRC/51.ALU/0R,MUX/M.S,ROT/ZLJT0,LJT/UTRULlTRL/a2 

WB,MSRC/51,ALU/ANDNOT,MUX/M.S,ROT/ZLJTO,L1T/L1TRL,LJTRL 



/d^' 
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3855 

3856 

3857 

3858 

3859 

3860 

3861 

3862 

3865 

386A 

3865 

3866 

3867 

5868 

3869 

3870 

3871 

3872 

3873 

587^, 

3875 

3876 

3877 

3878 

3879 

3880 

3881 

3882 

3883 

388A 

3885 

5886 

5887 

3888 

3889 

3890 

3891 

3892 

5893 

389A 

3895 

3896 

3897 

3898 

3899 

3900 

5901 

3902 

5903 

3904 

5905 

5906 

3907 

5908 

5909 



.TOC " Register Transfer Macros' 

ALUS BCD SIGN.2FR0 
ALUS'BCO SIGN.ZERO(M[]) 
AIUS"S1GND 
ALUS'UNSGN 
A5TL7l MC3.RL.2A 
ASTLVL*R[] ML] 
ASTLVL^C] ■ 



BUS GRANT M[]_iPL 

CC FPA 

CC"M[] 

CC"MC].N0TAND.R[3 

CC"MC].0R.R[3 

cc"m[].or.zlit0[] 
lc"mc].xur.zlito[: 
cc'mc] mb.and.zlitocd 

CC'M[3"MB.ANDN0T.C0NX(1) 
CC"MC]"MB,ANDN0T.C0NX(A) 

cc"m[]~m8.0r,c0nx(1) 
cc'mcj-zlitoc: 

CC'RCl" 

CC ZLITOCJ 

ccic] 

CONREGS D M[] R[] 
CONREGS'Mrj 

C0NREGS"MC].0R.ZL1T16lJ 
C0NREGS'Ml].RR.16 
CONREGS"MC] RTJ 

CONREGS'RCJ" 

C0NREGSIZLIT16L] 

CRAR.ZL1T16LJ 

0(OD) ZLirOC] 

D (MEl R[3).RR.9 

D"(M[] RC]).RR.p 

D"(MC]*C0NX(2)).SR. 1 

D'(M[].RR.P),AND.RLJ 

D"(R[] Mr3).RL.P 

D"(R[3+CONX(2)).SRJ 

D"-1 

D"C0NX.S1Z 

D"D*0Lir2AC] 

0"0tRC3 

D"D+RC3+AUC 

D'D+ZLIT0[] 

0"D-1 

D'D-C0NX(2) 

D"D-CONX(A) 

D'D-Rr3 
D'D-ZLIT0[] 



"CCMISC/ALUS.DSDZ.CCBR.ALUS" ^ , . .» .... 

"CCMiSC/ALUS DSDZ.CC8R ALUS, MSRC/ai ,RSRC/ZERO, ALU/OR, MUX/M.RI 

"CCMJSC/ALUS"S]6ND.CCeR_ALUS" 

"CCMISC/ALUS UNSGN.CCSR ALUS" ^, ^^^ ,^ ,, 

"WCTRL/ASTL.r WB,ALPCTL7wX S,MSRC/ai ,R0T/RR.MM. SJZ,VSIZE/1 ,DTYPE/8YTE 

"WCTRL/ASTLVL"WB,SPW/RL0NG:RSRC/c»1, ALU/OR, MUX/M.S,ROT/ZERO,MSRC/5)2 

"WCTRL/ASTLVL:WB,LlTRL/ai,LlT/LITRL,ROT/ZLlT24,ALPCTL/WX_S" 

"BUS/GRANT, WCTRL/6RANT,SPW/ML0NG,MSRC/al" 



"CCPSL/CC 

"CCPSL/CC 

"CCPSL/CC" 

"CCPSL/CC" 

"CCPSL/CC" 

"CCPSL/CC* 

"crpsL/cc* 

"CCPSL/CC" 
"CCPSL/CC 
"CCPSL/CC 
"CCPSL/CC 
"CCPSL/CC 
"CCPSL/CC 
"fCPSL/CC 



WB.CCBR. 

"WB.CCBR 

'WB.CCBR. 

'WB.CCBR 

'WB.CCBR. 

'WB.CCBR 

'WB.CCBR, 

"WB.CCBR, 

"WB.CCBR, 

'WB.CCBR 

"WB.CCBR. 

"WB.CCBR 

'WB.CCBR. 

'WB.CCBR 



ALUS 
ALUS 
ALUS 
ALUS 

;alus 

ALUS 
.ALUS 
.ALUS 
.ALUS 
ALUS 

:alus 

ALUS 
ALUS 
ALUS 



FPA/W6US fPA.CC" 

ALU/OR, MOX/M!s.MSRC/ai, ROT/ZERO" 

MSRC/ai ,RSRC/a2,MUX/M.Rl ,ALU/NOTAND" 

MSRC/ai ,RSRC/a2,MUX/M.Rl , ALU/OR" 

MSRC/ai,ROT/ZLIT0,LIT/LlTRL,LlTRL/a2,MUX/M.S,ALU/OR" 

MSRC/ai, R0T/ZLIT0,L I T/LlTRL.LlTRL/a2,MUX/M.S,ALU/X0R" 

MSRC/ai, SPW/ML0N6, ALU/AND, MUX/M.S,R0T/2L1 TO A IT/LI TRL,LlTRL/a2" 

ALU/ANDNOT,MUX/M.S,SPW/MLON6,MSRC/S1,ROT/CONX.SIZ,VSI2E/1,0TYPE/BYTE 

ALU/ANDNOT,MUX/M.S,SPW/MLONG, MSRC/ai, R0T/C0NX.SlZ,VS12E/1,DTYPE/LpNG' 

ALU/OR, MUX/M.S,SPW/ML0N6, MSRC/ai ,R0T/C0NX.SJZ,VS12E/1,DTYPE/BYTE" 

SPW/MLONG, MSRC/ai ,ALPCTL/WX S,ROT/ZL1TO,L I T/LlTRL,HTRL/a2" 

ALU/OR, MUX/R.S,RSRC/ai,R0T/7ER0" 

ALPCTL/WX S,ROT/ZLlT0,LIT/L]TRL,LiTRL/ai" 

ALPCTL/WX"S,ROT/2LlT0,LIT/LITRL,LJTRL/ai" 



'VCTRL/CONWRITE, MSRC/ai, SPW/ML0N6, ALU/OR, MUX/R.S, ROT/ZERO, RSRC/a2,DQ1/D_WX 

"WCTRL/CONWRJTE,WB MCS13" 

*VCTRL/CONWRlTE,AL0/OR,MUX/M.S,MSRC/ai,ROT/2LJT16,LlT/L4TRL,LlTRL/a2 
' VCTRL/CONWRJTE,ROT/RR. MM. S1Z,VSIZF/1,DTYPE/W0R0, MSRC/ai, ALPCTL/WX S" 
"WCTRL/CONWRITE, MSRC/ai, SPW/ML0NG,RSRC/a2,MUX/R.S, ALU/OR, ROT/ZERO"^ 
"WCTRL/CONWRlTE,RSRC/al,MUX/R.S, ALU/OR, ROT/ZERO" 
"WCTRL/CONWRJTE,ALPCTL/WX_S,R0T/2LITl6,LJT/LITRL,LITRL/ai" 

'VCTRL/L0ADCfiAR,LlTRL/ai,LIT/LITRL,R0T/ZLlT16,ALPCTL/WX_S" 

"DQ1/D WX,ROT/ZLJT0,LIT/L]TRL,LJTRL/ai.ALUOD/OR.QD,MUX/Z.S" 

"DQ1/D"WX, ALPCTL/WX D S, MSRC/ai ,RSRC/a2,R0T/RR. MR. 9" 

"ALPCTC/WX S,MSRC7aT,RSRC/a2,R0T/RR.MR.P" 

"001 /D WX,SlO/A+B+C J. SR,MUX/M.S, MSRC/ai, ROT/CONX.S J Z,VSIZE/1,DTYPE /WORD" 

"D01 /D"WX, MSRC/ai ,RSRC/a2,R0T/RR. MM. P, ALU/AND, MUX/R.S" 

"ALPCTC/WX S,MSRC/a2,RSRC/ai,R0T/RL.RM.P" 

"D01/D WX,AL0/A+B+C].SR,MUX/R.S,RSRC/ai,ROT/CONX.SJ2,VSlZE/1,DTYPE/WORD" 

"ALPCTt/WX D S,R0T/MINUS1" 

"ALPCTL/WX"D"S,ROT/CONX.SIZ" 

"DQ1/D WX,Mu5?/D.S,ALU/A+B + CJ,R0T/0LlT2A,LlT/LJTRL,LJTRL/ai" 

"DQ1/D'WX,RSRC/al,MUX/D.R1,ALU/A+B+Ci" 

"DQ1/D"WX,RSRC/ai,MUX/D.R1,ALU/A+B<-Cl.ALUCJ/ALKC" 

"DQl/D"WX,MUX/D.S,ALU/AtB*CI,ROT/2LlT0,LIT/LJTRL,LITRL/al" 

"DQ1/D'*WX,ALU/A+B+C1,MUX/D.S,R0T/MINUS1" 

"DQ1/D'WX,ALU/A-8-Cl,MUX/D.S,R0T/C0NX.SI7,VSlZE/1,DTYPE/W0RD 

"DQ1/D"WX,ALU/A-B-CJ,MUX/D.S,R0T/C0NX.SIZ.VSIZE/1,DTYPE/L0NG * 

"D01/D'WX,RSRC/ai,MUX/n.R1,ALU/A-B-C]" 

"PQl/D'WX,LJT/LlTRL,LJTRL/ai,ROT/ZLlT0,MUX/D.S,AlU/A"B"Cl" 



CMT098.MCX 
MACRO. MIC 



MICR02 1M(01) 
Register Transfer 



28-N0V-83 
Macros 



16:30:35 



9 
CLOKX 



Rev 13.00, Clock rate = 160ns 



Page 107 ■ 



3910 

3911 

3912 

3915 

39U 

3915 

3916 

3917 

3918 

3919 

3920 

39c:' 1 

3922 

3923 

392-^ 

3925 

3926 

3927 

3928 

3929 

5950 

3931 

3952 

3955 

595^ 

3955 

3936 

3957 

3958 
3959 

59A0 
VM 
59A2 
59A3 
39AA 

39A6 

394 7 

39^8 

59';9 

5950 

3951 

3952 

5955 

?954 

3955 

5956 

5957 

3958 

5959 

3960 

3961 

3962 

5963 

596^ 



D D.AND.0L1T2AC] 
D"D.AND.2lIT0[] 
D"D.AND.ZLIT28[] 
D'O.OR.RC] 

d'o.xor.q 
0'd.xor.zlit12[] 

D"Mt3 

D"MC] SQR 

D"MC]+RC] 

D'M[]+ZL1T0[] 

D MC]«RC] 

D"M[]"ZL1T0CJ 

D"M[].AND.R[] 

D MCD.AND.ZL1T16C] 

D «[].0R.CRC].RL.2'!.) 

D"MC].0R.R[] 

D MC3.RR.16 

DlM[3.RR.16 Q RC: 

D MCD.SR.I 

d"q q d 

d"q'o 

d q'd.xor.rl] 

D"Q"MC] 

D"Q"M[].X0R.Q 

D"RRuM D+ZLlTOCJ 

D RNUM"D-ZLIT0[1 

D'RNUM"ZLIT0[] 

D~R[] " 

D"R[]+CONX.SIZ 

D"R[]-1 

D'Rn-D-Al.Kt 

D RLJ-MrJ 

D RC3.0R.U 

D'Rn.SR.i 

DlRn_/FXT(XB) PC.f^C-^l 

D^SEXT(X8) PC_Pr+1 

D SEXTCX8) PC PC+2 



P ZhXK^f]) 
ZIITOC] 
D'ZLITOC]-D 
D ZUT12C] 
D"ZLITl6r] 
D ZLIT2AC3 
D"ZLIT2^C] Mf] 



HARD.RFV 



ZLITA[] 
ZLlfSC] 



FLAGS D R[J 

f LAGSj'-irj.ANP.ZMTOri 

FLAGS R[J 




"DQ1/D WX-ALU/X0R,MUX/D.q1" _^ ^ ., 

"D01/D WX,MUX/D.S,ALU/X0R,R0T/ZLlT12,LIT/LJTRL,LlTRL/a)1" 

"DQl/D"WX,MSRC/ai,RSRC/ZERO,ALU/OR.MUX/M.Rl" 
"DQ2/SaR.D WX.MSRC/ai ,RSRC/ZER0, ALU/OR, MUX/M.R2" 
"DQ1/D WX,flSRC/Sl,RSRC/S2,ALU/A+8+Cl,MUX/M.R1" 
"0Ql/D"'WX,ALU/A+8+C],MUX/M.S,MSRC/ai,R0T/ZLIT0,LlT/LiTRL,LJTRL/a2" 

"DQl/D"WX,MSRC/ai,RSRC/a2,MUX/M. 



Rl,ALU/A-e-CI" 



TRL/a2" 



'■DOl/D"WX,ALU/A-8-CJ,MUX/M.S,MSRC/ai,ROT/ZLJT0,UT/LlTRL,LJ 

"DQ1/D"WX, ALU/AND, MUX/M.R1,MSRC/al,RSRC/S2" 

"OQI/D'WX, ALU/AND, MUX/M.S,MSRC/S1,R0T/ZL1T16A J T/LJTRL, LI TRL/a2" 

"DQI/D'WX, ALU/OR, MUX/«.S-MSRC/ai,ROT/RR.RR.S J Z,RSRC/a2,DTYPE/8YT£,VSIZE/1 

"DQl/D"WX,MSRC/ai,RSRC/a2,MUX/M.R1, ALU/OR" 

"ALPCTC/WX D S.MSRC/ai,R0T/RR.MM.SIZ,VSlZE/1,DTYPE/W0RD 

•*ALPCTL/WX"D"S.Q R,MSRC/ai ,ROT/RR.MM.SJZ, VSIZE/1 ,DTYPE/I 

"DQ1/D WX,SLO/A+B+CI.SR,MUX/M.S,MSRl/ai, ROT/ZERO" 

••ai nnT Ji im t\ n n r\* * 



/W0RD,RSRC/a2" 



"ALPCTC/WX Q.Q D 

"ALPCTL/WX"0"Q STROT/MINUSI" 

"ALPCTL/WX P OS, ROT/ZERO" 

"001/Q D w5?,SLD/X0R,MUX/0.Rl,RSRC/ai 

"DQl/Q"D"WX,MSRC/ai, ROT/ZERO, MUX/M.S, ALU/OR 

"DQl/Q"D"WX,ALU/XOR,MUX/M.Ql,MSRC/ar' 

• lI^/^1/^^~llT1 Mrnr/niklllU IIDIIC At tl / A A.aA.r 1 




• t 



I I 



*'DQl/D'WX,RSRC/ai,ROT/CONX.SIZ,MUX/R.S,ALU/A+B+CJ" 

"DQl/D'WX,ALU/A+a+CI,MUX/R.S,RSRC/ai,ROT/MINUST* 

"DQ1/D"WX,RSRC/ai.MUX/D.R1.ALlJ/8-A"CI,ALUCI/ALKC 

"DQl/D"WX,RSRC/ai,MSRC/a2,MUX/M.Rl,ALU/B-A-Cr' 

•*DQ1/D'WX,RSRC/ai,MUX/R.Q, ALU/OR" 

"DQl/D"WX,ALU/A+8+CI.SR,MUX/R.S,RSRC/al, ROT/ZERO** 

"DQl /D"WX.RSRC/S1,SPW/RL0NG.MSRC/X8. PC PC+1,R0T/7ER0.MUX/XM.S. ALU/OR, 

ISTRM/ISIZE DSIZE,VSJZE/1,DTYPE/BYTE'* 
'DQ1/D WX,MSRC/X8.PC PC+I ,RSRC/2ER0, MUX/XM.R,ALUXM/SIGN, ALU/OR, VSIZE/1 ,DTYPE/BYTE , 

ISTRW/ISIZE DSIZE" 
'D01/D WX,MSRC/XB,PC PC+ I ,RSRC/ZER0, MUX/XM.R.ALUXM/SI6N, ALU/OR, VSIZE/1 ,OTYPE/WURD, 

ISTRW/ISIZE DSIZE" 
*'D01/D WX,MSRC/ai.RSRC/ZERO,MUX/XM.R,ALUXM/ZERG,ALU/OR" 
"AlPCTE/WX D S,ROT/ZLIT0,LlT/LITRL,LlTRl/ai ' 
"DQl/0 WX,MuJi/D.S,ALU/8-A-CI.R0T/ZLJT0AlT/LITRLAlTRL/ai" 
"ALPCTE/WX D S,R0T/ZLIT12,LIT/L]TRL,LlTRL/ai" 
"ALPCrL/WX"D"S,R0T/ZLITl6,LlT/LITRL.LITRL/ai" 
"ALPCrL/WX"D'S,R0T/ZLIT2A,LlT/LlTRL,LITRL/ai" 
"D01/D WX,SLDOD/OR,OD,MUX/Z.S,ROT/ZLJT2A,LlT/LJTRL,LlTRL/al,MSRC/a2,SPW/MLONG, 

UCTRL/REVLEVEL" 
"ALPCTL/WX D S,ROr/ZLiTA,LlT/LITRL,L]TRL/aV' 
"ALPCTl/WX;DlS,R0T/ZLIT8,LIT/LITRl,LlTRL/ar' 

"WCTRL/FLAGS W8,RSRC/al ,R0! /ZERO, ALU/OR, MUX/R. S , DOT /DWX" 
■'wCTRL/FLAGS"we,MSRC/ai,ALU/AMD,MUX/M.S,ROT/ZLlTOAlT7LITRL,LITRL/a2" 
"wCTRL/FLAGS"WB,R5RC/ai, ROT/ZERO, ALU/OR, MUX/R,S" 
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3%5 

3966 

3967 

3968 

3969 

3970 

3971 

3972 

3973 

397A 

3975 

3976 

5977 

5978 

3979 

5980 

3981 

3982 

3985 

398A 

5985 

5986 

3987 

3988 

3989 

3990 

3991 

5992 

5993 

599A 

5995 

5996 

5997 

5998 

5999 

4000 

A001 

4002 

4003 

4004 

4005 

4006 

4007 

4008 

4009 

4010 

4011 

4012 

4015 

4014 

4015 

4016 

4017 

4018 
4019 



FLAGS.ZLITOC] 

FPA. ENABLE MC3.RR.P 

FPA MB MC]"R[] 

FPA"M[] 

FPA"M[: FPA WB R[]-0 

FPA"MC] M0R"RC3 

FPA'Q MDR MTEMPO RT.] 

FPA'Q"M[] 

FPA"q"M[] MDR Q 

FPA"Q"MC] mdr-rc] 

fpa-q"m[].litF1xt 

fpa"q MCD VA R[] 
FPA'RFD.SIZ fl[J 
FPA~R[] MC3" 
FPA"WB.R[]"0 

iNIR M[] Q 
IPI. R[].Rl.l6 
IPLlCl 

L0NL1T_[] 

MB MC] 

MDR (Mf] R[]).RR.9 

MDR"(MC] RC]).RR.P 

MDR'-l 

MDR"-M[3 

MDR'O 

MDR"MC] 

MDR"MC]+ALKC 

MDR"M[]+C0NX(1) 

MDR"MC]tR[]*ALKC 

MDR"MC>C0NX.SJ7 

MDR"M[].AND.0L1T8[] 

MDR'M[].AND.ZlJTO[] 

MDR'MCJ.ANDNOT.RC] 

MDR"Mr].ANDNOT,ZUTO[] 

MDR"M[].ASR.P 

MDR"Mr].fPL]T 

MDR'MC].OR.(R[].RR.24) 

MDR"M[J.OR.CVTNP(RC]) 

MDR"MC3.0R.RCJ 

MDR"M[].OR.ZLIT24[] 

MDR"MC].RL,16 

MDR'M[3.RL.24 

MDR"MC3.RL.6 

M0R'M[3.RL.9 

MDR'MC3,RR.16 

MDR'M[3.X0R.Rr] 

MDR'M[3.XOR.ZLin2[J 

MDR"MC3 RC3 

MDR'MC]*'R[].RK.16 

MDR*M[3"ZLIT0CJ 

MDR"0 " 



•VCTRL/FLAGS.W8,ALPCTL/WX_S,ROT/ZLlT0,LIT/LlTRL,LITRL/ar' 

■VICTRL/FPA. ENABLE WB5,ALPCTL/WX S,ROr/RR.MM.P,MSRC/al" 

"FPA/FPA DATA. MBU5,MSRC/S1,SPW/RL0N6,RSRC/512,MUX/R.S, ROT/ZERO, ALU/OR 

"FPA/FPA'DATA.MBUS,MSRC/5)1 ' ^ ., 

"FPA/«^PA"M8US.FPA WBUS,MSRC/SKRSRC/a2.MUX/R.S,ALU/A"8-Cl ,ROT/ZERU" 
"FPA/FPA"DATA.MBU5,MSRC/ai,WCTRL/MDR WB, ALU/OR, MUX/R.S, ROT/ZERO, RSRC/a2 
"FPA/FPA"DATA.M8US,SPW/MLONG,MSRC/MDf5,RSRC/ai,ALPCTL/WX R.Q M" 
••FPA/FPA'DATA.MBUS,MSRC/al , MUX/M.S, ALU/OR, ROT/ZERO, DQ1/i3WX" 
"FPA/FPA'DATA.M8US,WCTRL/MDR We,MSRC/31 ,ALPCTL/WX Q.Q M'^ 
"FPA/FPA"DATA.MBUS,ALPCTL/WX R.O M,WCTRL/MDR WB,M5RC/51 ,RSRC/a2 
"FPA/FPA'MBUS. LlTNXT,MSRC/aiT«UX7M.S. ALU/OR, R0T/ZER0,DQ1/QWX'' 
■■FPA/FPA"DATA.M8US,ALPCTL/WX R.Q M,MSRC/31 ,RSRC/S2,WCTRL/VS WB'* 
"FPA/FPA"DATA, M8US,RSRC/S1,SPW/RSIZE,ALU/0R,MUX/M.S, ROT/ZERO, MSRC/a2* 
"FPA/FPA"DATA.MBUS,RSRC/ai ,MSRC/a2, ROT/ZERO, SPW/RLONG,MUX/M.S, ALU/OR" 
"FPA/FPAlDATA.WBUS,RSRC/ai,HUX/R.S,ALU/A"8-CJ, ROT/ZERO" 

"WCTRL/INIR WB,MSRC/al,SPW/HLONG,ALU/OR,MUX/R.O,RSRC/ZERO'* 
"WCIRL/JPL BB,ALPCTL/WX S,MSRC/ai ,R0T/RR.MM.S JZ, VSIZE/1 ^DTYPE/WORD" 
"WCTRL/IPLlW8,ALPCTL/WX:S,R0T/ZLIT16,LIT/LiTRL,LITRL/al" 

"LlT/LONLIT,LONLJT/<.NOTC<L0NLIT/ai>3>" 



"MSRC/ai" 

"WCTRL/MDR 

**WCTRL/MDR" 

'VCTRL/MDR" 

"WCTRL/MDR' 

•VCTRL/MDR* 

"WCTRL/MDR* 

■VCTRL/MDR* 

■VCTRL/MDR' 

•VCTRL/MDR 

"WCTRL/MDR 

"WCTRL/MDR' 

"WCTRl/MDR 

"WCTRL/MDR 

'WCTRL/MDR 

"WCTRL/MDR 

"WCTRL/MDR 

"WCTRL/MDR 

'VCTRL/MDR 

'VCTRL/MDR 

■VCTRL/MDR 

*^/CTRL/MDR 

•VCTRL/hvR 

■VCTRL/MDR 

"WCTRL/MDR 

"WCTRL/MDR 

"WCTRL/MDR 

"WCTRL/MDR 

"WCTRL/MDR 

"WCTRL/MDR 

"WCTRL/MDR 

"WCTRL/MDR 



W6,MSRC/al,RSRC/S2,R0T/RR.MR.9,ALPCTL/WX.S" 
■WB,MSRC/ai,RSRC/a2,R0T/RR.MR.P,ALPCTL/WX.S" 

"WB^ROT/MJNUSI ,ALPCTL/WX^S" 
"WB,MSRC/al,ALU/B-A-ChACUCI/ZERO,RSRC/ZERO,MUX/M.Rr' 

"O** 

"WB,MSRC/ai ,RSRC/ZER0,MUX/M.R1 , ALU/OR" 

"W8,MSRC/ai,ALU/A+B+C],ALUCJ/ALKC,RSRC/ZER0,MUX/M.Rr' 

■w8,MSRC/ai,R0T/C0NX.SIZ,VSIZE/1,DTYPE/BYTE,ALU/A+B+Cl,MUX/M,S" 

■W8,MSRC/ai ,RSRC/a2,MUX/M.R1 ,ALU/A+8+CI ,ALUCI/ALKC" 

"W8,MSRC/ai,ALU/A-B-Cl,R0T/C0NX.SIZ,MUX/M.S" 

■W8,MSRC/ai, LI T/LITRL, LI TRL/a2,R0T/0LIT8,MUX/M.S, ALU/AND 

■W8,MSRC/aiaiT/LITRL,LITRL/32,R0T/ZLI TO, MUX/M.S, ALU/AND" 

■'W8,MSRC/ai .RSRC/a2,MUX/M.Rl ,ALU/ANDNOT" 
"W8,MSRC/ai,LIT/LITRL,LITRL/a2,ROT/ZLIT0,MUX/M.S,ALU/ANDNOT" 

"WB^MSfiC/aLROT/ASR.M.P^ALPCTL/WX S" 

"WB,MSRC/ai,ROT/FPLIT,ALPCTL/WX,S" 

"W8,MSRC/ai,RSRC/i»2,R0T/RR.RR.STZ,VSIZE/1,DTYPE/L0NG,MUX/M.S, ALU/OR" 

"W8.MSRC/ai,RSRC/a2,R0T/CVTNP,ALU/QR,MUX/M.S" 

"WB,MSRC/ai ,RSRC/32,MUX/M.R1 , ALU/OR" 

"WB,ALU/OR,MUX/M.S,MSRC/al,ROT/ZLIT24,LIT/LITRL,LITRL/a2' 

~WB,MSRC/ai,R0T/RR.MM.SIZ,VSIZE/1,DTYPE/WQRD,ALPCTL/WX.S 

■W8,MSfiC/ai,R0T/RR.MM.SIZ,VSJZE/1,DTYPE/eYTE,ALPCTL/WX.S 

"WB,MSRC/ai.VSlZE/1,DTYPE/L0N6,R0T/RR.MM.SIZ,ALPCTL/WX.S" 

"WB,ALPCTL/WX S,R0T/RL.MM.PTE ^MSRC/aV 

■W8,MSRC/ai,R0T/RR.MM.SIZ.VSIZE/1,DTYPE/W0RD,ALPCTL/WX,S" 

"W8,MSRC/ai,RSRC/a2,ALU/X0R,MUX/M.R1" 

"W8,MSRC/ai,R0T/ZLlfl2,LlT/LITRL,LITRL/a2,MUX/M.S,ALU/X0R" 

"W8,MSRC/ai,SPW/ML0NG,RSRC/a2, ROT/ZERO, MUX/R.S, ALU/OR'* 

"WB,MSRC/ai,SPW/ML0N6.R5RC/a2,R0T/RR.RR.SIZ,VSIZE/1,DTYPE/W0RD,ALPCTL/WX^S" 

■WB,MSRC/ai,SPW/MLONG,LIT/LITRL,LITRL/a2,ROT/ZLIT0,ALPCTL/WX_S** 

"W8,RSRC/ZER0,MUX/R.Q, ALU/OR" 
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^020 

^021 

^022 

^025 

A02A 

^025 

^026 

^027 

/.028 

A029 

^030 

^031 

A032 

^035 

'^03''. 

i.036 
''i037 
403fi 
^059 
^OAO 
^041 

A04i 

A04S 
;0A6 
A0^7 

^048 
4049 
A050 
4051 
4052 
4055 
4054 
4055 
4056 
4057 
4058 
4059 
4060 
4061 
4062 
4065 
4064 
065 
^066 
4067 
4068 
4069 
4070 
4071 
4072 
4073 
4074 



MDR Q Q M[] 

MDR"Q MU] 

MDR^Q-MCD-ZLITSL] 

MDR'Rt] 

MDR"R[]"C0NX(1) 

MDR"R[3-M[]-ALKC 

«0R"R[],RR.24 

MDR"R[] M[] 

MDR"R[]'RB-CONX.SIZ 

MDR"SEXT(M[]) 

MDR"SEXT(Xe)tRC] PC PC+1 

MDRlXS PC.PC+1 

MDR.XB PC_PC+2 

MDR_XB Pt^PCt4 

MDR.XB PC. PCM 

MDR ZEXr(lR) 

MDR"ZEXT(M[J) 

MDR~ZEXT(OSR) 

MDR'ZLITOCl 

MDR"ZLIT16[J 

MDR"7LIT24[] 



MFMSCAR 

MEMSCAR' 

MEMSCAR' 

MEMSCAR 

MFMSCAR' 

MFMSCAR 

MEMSCAR 



MC] 71 iron 

'MC]-ZLlTOn 
MC] 

■M[J"MB-/L1T0[J 
■Q Rf] 
'Rll 
■7LlT24r] 



MEMSCR "1 

MfcMSCR'O 

MEMSCR'O M[] II ]Tor:i 

MEMSCR"MC] 

MEMSCR"M[].ANDNOT. CR[].RL.24) 

MFMSCR'M[],RL.24 

MEMSCR'MCl ZEXTCMB) 

MEMSCR"RTEWp7 M[]-ZLIT0[] 

MEMSCR~Rt J 

MEMSCR'RFJ MCD.RL.24 

MEMSCRIZLJT24[] 

MTEMPO (MDR.RR.P).AND.RCJ 
MTEMPO'D Q SfcXKMDR) 
MTEMPO'D^MDR-ZLITOLJ 

mtempo"mI5r+i 
mtemp0"mdr+q 
mtemp0"mdr+rcj 

MTEMP0"MDR+R[3+Al<C 

MTEMPO"MDR-ZLJTO['] 
MrEMP0"MDR.AND.0LlT8f 1 



"WCTRL/MDR WB,MSRC/ai ,ALPCTL/WX Q.Q M" 

'•WCTRL/MDR"WB,DQ1/Q WX.MSRC/ai ,R0T/7ER0,MUX/M.S, ALU/OR" ^ ^ 

"WCTRL/MDR"WB,D0l/Q"WX,MSRC/ai,ALU/A-8-C],MUX/M.S,R0T/ZLir8.LlT/LlTRL,LITRL/a2' 

•VCTRL/MDR"W6,RSRC/31, ROT/ZERO, MUX/R.S, ALU/OR" ^ ..,»... ... 

•*WCTRL/MDR"WB,RSRC/ai,R0T/C0N'X.SiZ,VSlZE/1,DTYPE/8VTE,ALU/A-B"C],MUX/R.S" 
'^;CTRL/MDR'WB,MSRC/S2,RSRC/^1,ALU/e-A-CI,ALUCI/ALKC,MUX/M.Rr' 
"WCTRL/MDR~WB,RSRC/ai,ROT/RR.RR.SIZ,VSJ2E/1,0TYPE/LON6,ALPCTL/WX S" 
"WCTRL/MDR"WB,RSRC/ai,SPW/RL0N6,MSRC/a2, ALU/OR, MUX/M.S, ROT/ZERO .....^m 

••WCTRL/MDR"WB,RSRC/ai,ROT/CONX.SI2,MUX/R.S,ALU/A-B-CI,SPW/RL0NG,V'SIZE/1,DTYPE/ID£P 
'•WCTRL/MDR"WB,MSRC/ai,RSRC/ZERO,MUX/XM.R,ALUXM/SIGN, ALU/OR" 
"WCTRL/MDR~WB,RSRC/ai,HSRC/XB.PC PC+I ,MUX/XM.R,ALUXM/S1GN,ALU/A+B+Ci 
"WCTRL/MDR"WB.MSRC/X8.PC PC+J ,RSRC/ZER0,MUX/M.R1 ,ALU/OR JSTRM/JSIZE.DSIZE, 

VSJZE/1,[5TYPE/8YTE" 
"WCTRL/MDR WB,MSRC/XB,PC PC+1 ,RSRC/ZER0,MUX/M.R1 , ALU/OR JSTRM/ISIZE.DSIZE , 

VSIZE/1,15TYPE/W0RD" 
••WCTRL/MDR WB,MSRC/X8.PC PC + I ,RSRC/ZER0,MUX/M.R1 , ALU/OR JSTRM/JSIZE.DSI2E, 

VSIZE/1,CTYPE/L0NG" 
"WCTRL/MDR WB^MSRC/XB.PC PC + J ,RSRC/ZER0,MUX/M,RUALU/0P JSTRM/1SIZE_DS12E , 

VSJZE/1,[5TYPE/IDEP" 

"WCTRL/MDR JR" 
"WCTRL/MDR"wa,MSRC/ai,RSRC/ZERO,MUX/XM.R,ALUXM/ZERO, ALU/OR" 

"CCPSL/MDR-QSR.CCBR BRATST" 

'VcrRL/MDR'WB,LJT/LTTRLanRL/al,ROT/ZLJT0,ALPCTL/WX^S",, 
'VCTRL/MDR"WBAlT/LITRL,LITRL/ai,ROT/ZLJTl6.ALPCTL/W5?.S 
•*WCTRL/MDRlWB,LIT/LJTRL,LITRL/al,R0T/ZLIT24,ALPCTL/WX.S" 

"WCTRL/MEMSCAR WB,MSRC/a1 ,SPW/ML0NG,ALPCTL/WX^S,R0T/2L J TO,L J T/L I TRL ,L I TRL/a2" 
"WCTRL/MEMSCAR"WB,MSRC/ai,ALU/A-8-CJ,MUX/M.S.R0T/ZLIT0,LlT/LlTRL,LlTRL/a2 
"WCTRL/MEMSCAR'W8,MSRC/ai,SPW/ML0NG, ROT/ZERO, ALPCTL/WX.S" 

"WCTRL/MEMSCAR"W8,MSRC/al,SPW/ML0NG,ALU/A-B-Cl,MUX/M.S,R0T/ZL]T0,LlT/LlTRL,LlTRL/S2 
•VCTRL/MEMSCAR"WB,DQ1/Q WX,RSRC/S1 , ROT/ZERO, ALU/OR, MUX/R.S" 
"WCTRL/MEMSCAR'We,RSRC/3l .SPW/RLONG, ROT/ZERO, ALPCTL/WX^S ,, 
'\JCTRL/MEMSCAR"WB,ALPCTL/WX S,ROT/ZLI T24,LI T/LITRL ,LITRL/ai" 



"WCTRL/MEMSCR 

'VCTRL/MEMSCR 

"WCTRL/MEMSCR 

"WCTRL/MEMSCR" 

"WCTRL/MEMSCR 

"WCTRL/MEMSCR" 

"WCTRL/MEMSCR' 

"WCTRL/MEMSCR 

"WCTRL/MEMSCR" 

"WCTRL/MEMSCR 

'VCTRL/MEMSCR' 



WB,R0T/M1NUS1 ,ALPCTL/WX S" 

"WB, ROT/ZERO, ALPCTL/WX,S" ..... . ..... 

■WB,MSRC/ai,SPW/MLONG,SLPCTL/WX.S,ROT/ZLIT0,LIT/LlTRL,LlTRL/a2" 

■WB,ALU/0R,MUX/M.S,MSRC/31,R0T/7ER0" 
■we,ALU/ANDN0T,MUX/M.S,MSRC/ai,R0T/RR.RR.SIZ,RSRC/a2,VSIZE/1,DTYPE/BYTE" 

■WB,ALPCTL/WX S,MSRC/al ,ROT/RR.«M. SIZ,VSIZE/1 .DTYPE/BYTE" 
'WB,MSRC/ai ,SPW/MLONG,ROT/2ERO,MUX/XM.S,ALUXM/ZERO, ALU/OR" 
'WB,MSRC/ai,ROT/ZLlT0,LIT/LITRLAITRL/a2,MUX/M.S,ALU/A"B-CI,SPW/RLONG" 
■WB,RSRC/ai,MUX/R.S, ROT/ZERO-ALU/OR" ^ ^ . ,, 

■W8,RSRC/ai,SPW/RL0NG,MSRC/a2 R0T/RR.MM.SIZ,VSIZE/1 ,DTYPE/BYTE,ALPCTL/WX_S" 
■WB,ALPCTL/WX S,ROT/ZLJT24 AJT/L JTRL ,LlTRL/ar ' 



•SPW/MLONG,MSRC/MDR,RSRC/ai,ROT/RR. MM. P, ALU/AND, MUX/R.S" 
■SPW/MLONG,MSRC/MDR,RSRC/ZERO,ALPCTL/WX.D_R.O.XM,ALUXM/SJGN' 




'SPW/MtONG,MSRC/«DR,R0T/ZLlT0,LJT/LlTRL.LITRL/a1,MUX/M.S,ALU/A-8"Cr' 
•SPW/MLONG,MSRC/MOR,L J T/LlTRLalTRL/al,ROT/OL ITS, MUX/M.S, ALU/AND" 
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4075 

4076 

A077 

4078 

4079 

4080 

4081 

408? 

4083 

4084 

4085 

4086 

4087 

4088 

4089 

4090 

4091 

4092 

4093 

4094 

4095 

4096 

4097 

4098 

4099 

4100 

4101 

4102 

4105 

4104 

4105 

4106 

4107 

4108 

4109 

4110 

4111 

4112 

4113 

4114 

4115 

4116 

4117 

4118 

4119 

4 IPO 

4121 

4122 

4125 

4124 

4125 

4126 

4127 

412a 

4129 



MTEMPO MDR.AND.RC3 

MTEMPO'MDR.AND.ZLITOC] 

MTEMPO'MDR.NOTAND.RC] 

MTEMPO"MDR.OR.R[] 

MTEMPO'MDR.OR.ZLITOC] 

MTEMP0"MDR.0R.ZL1T16[J 

MTEMPO'MDR.OR.ZLITSC] 

MTEMPO'MDR (MOR+ZL I TQC]) .SL . 1 

MTEMPO"PC-R[] 

MTEMPO'PC.ANDNOT.RLJ 

MTEMPO"PC.OR.R[] 

MTEMPO R[] Ci MDR 

MTEMPO-R[]-PrBACK 

MTEMPO"R[3.RR.24 Q PCBACK 

MTEMP0"R8SP 

MTEMPO'SEXT(MDR).XOR.Q 

MTEMPOlSEXT(XB)+R[] PC_PC+2 

MTEMPO_SEXT(XB)+R[] PC_PC+4 

MTEMPO SEXT(XB)+R[] PC PC+1 

MTEMPO"UNPACK(MDR R[])" 

MTEMPO"VA+ZLirO[] 

MTEMPO'VA-R[] 

MTEMPO"XB PC PC+4 

MTFMPO'ZEXTCMC]) 

MTEMPO"ZEXT(XB) PC PCt1 



M[] (MB O.RL.l 

M[]"(MB Q).SL.1 

MCTCMB R[]).RR.4 

MfJ'CMB R[]).RR.9 

Mn'(MB R[3).RR.P 

Mr]'(MB RC]).RR.PS 

Mr]'(MB RC]).RR.S 

M[]*(MB R[3).XZ 

MCl'CMB+ALKO.BCD 

Mi:rCMB+Rr3),BC0 

MC] (MB+R[3).RL.1 

MC]'(MB+RC]).RRJ 

Mn"(MB+RC]).SL,l 

MC]"(MB+RCJ).SR.1 

MC:"(MB+Rr]+ALKC).8CD 

MCrCMB+RCJ+ALKO.SL.I ALU<0> 

M[]"(MB+RC3tALKC).SL.1 ALU<0>' 

MC]"CMB+ZL1T24C]).BCD 

MCI (MB-RC]).8CD 

Mr]"(MB"RC]).SL.1 

Mr]"(MB-Rr>ALKC).BCD 

ML]"(MB-RCJ-ALKC).SL.l ALU<0> 

Mrr(MB-REJ-ALKC).SL.1 ALU<0>' 

M[]''fMB.RR.4).N0^ 

MrJ"(RC] M8).RL.4 

MCD'CRf] MB).RL.P 



'SPW/ML0N6,MSRC/MDR,ftSRC/aUALU/AND,MUX/M.R1" 

'SPW/MLONG.MSRC/MDR.LJT/LlTRLAlTRL/al,ROT/ZLlT0,MUX/M.S,ALU/AND 
•SPW/ML0N6,MSRC/MDR,RSRC/al,MUX/M.Rl,ALU/N0TAND" 
"SPW/ML0N6,MSRC/MDR,RSRC/S1 ,MUX/M.R1 , ALU/OR" 

"SPW/MLONG,MSRC/MDR,LJT/LITRLAiTRL/al,ROT/ZLJTO,MUX/M.S,ALU/OR ,, 
' 'SPW/MLONCMSRC/MDRAn/LITRL.LnRL/ai.ROT/ZLITI 6. MUX/M.S, ALU/OR ' 
"SPW/ML0NG,MSRC/MDR,LIT/LITRL,LITRL/aUR0T/ZLIT8.MUX/M.S, ALU/OR 

"SPW/MLONO,MSRl/MDR.WCTRL/MDR WB,ALU/A+B+CI.SL,MUX/M.S,RQT/ZLITO,LiT/LlTRL,LITRL/ai 
"SPW/MI.ONG,MSRC/PC,RSRC/al,MU5?/M.R1,ALU/A"8-Ci;' 
"SPW/MI.OMG,MSRC/PC,RSRC/al,MUX/M.R],ALU/ANDNOT" 
"SPU/HL0N6,MSRC/PC,RSRC/S1 ,MUX/H.R1 .ALU/OR" 
"SPW/ML0N6,MSRC/MDR,RSRC/ai,ALPCTL/WX R,Q,M" 

'*SPW/ML0NG,MSRC/PC8ACK,ALU/8-A-CJ,MUX7M.RT,RSRC/ai" ^ _ ^ ^^ ...r^. y. ^..r- 

"SPW/MLaNG,RSRC/al,R0T/RR.RR.SIZ,MSRC/PC8ACK,ALPCTL/WX.S.Q_XM,VSIZE/1.DTyPE/L0N6 

^-MSRC/WB RBSP,SPW/HL0N6" 

"SPW/ML0R6,MSRC/MDR.MUX/XM.Q,ALUXM/SJGN,AlU/X0R*' 
"SPW7ML0NG,MSRC/XB.PC PC+1 ,RSRC/ai ,MUX/XM.R,ALUXM/SIGN,ALU/A+B+CJ , 

ISTRM/ISIZE DS1ZE,VSJZE/1,DTYPE/W0RD" 
"SPW/MLONG,MSRC/XB.PC Pc + I ,RSRC/ai ,MUX/XM.R,ALUXM/S16f..ALU/A+B+CJ , 

ISTRM/ISIZE DSlZE,VSIZE/1,DTyPE/L0NG*' 
"SPW/MLONG,MSRC/XB.PC PC+I ,RSRC/ai ,MUX/XM.R,ALUXM/SIGN,ALU/A+B+Cr' 
"SPW/ML0NG,MSRC/MDR,Rl5T/GETFPF,RSRC/ai.ALPCTL/WX S" 
"SPW/HLON6,MSRC/VA,LJT/LITRL,LITRL/ai,ROT/ZLIT0,nUX/M.S,ALU/A+B+Cl" 
"SPW/ML0NG,ALU/A-B-C].MUX/M.R1,MSRC/VA,RSRC/aV' . _ . 

"SPW/MLONG,ALU/OR,MUX/M.S,MSRC/XB.PC PC+I , ROT/ZERO JSTRM/ISIZE^DSIZE ,VSIZE/1 ^DTYPE/LONG" 
"MSRC/ai,SPW/ML0N6, ROT/ZERO, MUX/XM.S, ALU/OR, ALUXM/ZFRO ' 
"SPW/MLONG, ALU/OR, MUX/XM.S,MSRC/XB, PC PC+KR0T/ZER0.ISTRM/IS1ZE_DS1ZE , 

VSJZE/1,DTYPE/8YTE,ALDXM/ZER0" 

spu/mlong,rsrc/zero,alu/a+b+cj.sl,mux/m.R2,alushf/rot,aluci/zero,dq2/sql;; 

,SPW/ML0NG,RSRC/ZER0,ALU/A+B+CI.SL.MUX/M.R2,ALUSHF/SHF,ALUCI/ZER0.DQ2/SQL" 
,SPW/ML0N6,RSRC/a2,R0T/RR.MR.4,ALPCTL/WX_S" 

SPW/ML0NG,RSRC/a2,R0T/RR.MR.9,ALPCTL/WX_S ' 

SPW/ML0NG,RSRC/a2,R0T/RR.MR.P,ALPCTL/WX„S'* 
,SPW/MLONG,RSRC/a2,ROT/RR.MR,PS,ALPCTL/w5?,S" 
,SPW/ML0N6,RSRC/a2,R0T/RR.MR.S,ALPCTL/WX S" 
,Srw/ML0N6,RSRC/a2, ROT/HZ. MR, ALPCTL/WX^S" 

,SPW/ML0NG,ALU/A+B+C1.BCD,MUX'M.R1,RSRC/ZER0.ALUCJ/ALKC,VSIZE/1,DTYPE/L0NG*' 
,SPW/ML0NG,PSRC/a2,ALU/A+B+CI.BCD,MUX/M.Rl,VSIZE/l,DTYPE/L0NG" 
.SPW/ML0NG,ALU/A+B+CI.SL,MUX/M.R1,ALUSHF/R0T,RSRr/a2 
.SPW/ML0NG,ALU/A+BtCI.SR,HUX/M.Rl,ALUSHF/R0T,RSRC/a2 
.SPW/ML0NG,RSRC/a2,ALU/A+8+CJ,SL,MUX/M.Rl,ALUSHF/ZER0,ALUCI/ZER0 
,SPW/ML0N6.RSRC/a?,ALU/A+B+CI.SR,MUX/M.Rl.ALUSHF/ZER0.ALUCl/ZER0" 
.SPW/ML0NG,RSRC/a2,ALU/A+B+CI.BCD,MUX/M.Rl,ALUCI/ALKC,VSlZE/1,DTYPE/LONG" 
,SPW/ML0NG.ALU/A*B+C].SL.MUX/M.fi1,ALUSHF/ZERO,RSRC/a2,ALUCl/ALKC" 
.SPW/ML0NG.ALU/A+B+Cl.SL,MUX/M.R1,ALUSHF/0NE,RSRC/a2,ALUCI/ALKC" 

.SPW/ML0NG,LIT/LITRL,LITRL/a2,R0T/ZLlT24,ALU/A+B+CI.BCD,MUX/M.S,VSlZE/1,DTYPE/LOMG' 
,RSRC/a2,MUX/M.R1 »v'SIZE/l,DTYPE/L0NG,ALU/A-B-C1.8C0,SPW/MLONG 
,SPW/ML0NG,RSRC/a2,ALU/A-B-CI.SL.MUX/M.Rl,ALUSHF/ZER0,ALUC I/ZERO" 
.SPW/ML0N6,RSRC/a2,MUX/M.R1,VSlZE/l,DTYPE/L0N6,ALU/A"B-Cl.BCD,ALUCI/ALKC" 
,SPW/«L0NG,ALU/A-8-Cl.SL,MUX/M.Rl,ALUSHF/ZERO,RSRC/a2,ALUCI/ALKC 
,SPW/ML0NG,ALU/A-B-CI.SL,MUX/M.R1,ALUSMF/0NE,RSRC/a2,ALUCI/ALKC" 
,SPW/MLONG,ALPCTL/WX .NOT. S,R0T/RR,MR.4 ,RSRC/ai" 
.SPW/ML0NG,ALPCTL/WX"S.R0T/RL.RM.^,RSRC/a2 ' 
,SPW/ML0NG,ALPCTL/WXlS,R0T/RL,RM,P,RSRC/a2" 



"MSRC/ai 
"MSRC/ai 
"MSRC/ai 

*>isRc/ai 

"MSRC/ai 
"MSRC/ai 
"MSRC/ai 
"MSRC/ai 
"MSRC/ai 
"MSRC/ai 
"MSRC/ai 
"MSRC/ai 
"MSRC/ai 
"MSRC/ai 
"MSRC/ai 
"MSRC/ai 
"MSRC/ai 
"MSRC/ai 
"MSRC/ai 
"MSRC/ai 
"MSRC/ai 
'TMSRC/ai 
"MSRC/ai 
"MSRC/ai 
"MSRC/ai 
"MSRC/ai 
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A130 M[] (R[J MB),RL,PS 

4131 M[]"(R[]^-PL).SR.1 

A132 MC]'(R[].ASL.1)"MB 

A135 M[]"(R[].ASL.S12E) 

A134 M[]"-1 

A155 M[]'"MB 

A136 M[]""R[] 

A137 MC]"0 

C138 ML]~0+2LIT0[] 

A139 M[]"ASTLVL 

4U0 M[]~ATCR 

4U1 M[J"CC ZLHOED 

AU2 med'coRregs 

-^143 M[]"C0NX<1) 

4UA MC] C0NX(2) 

4U5 MC]"CONX(A) 

AU6 M[]"C0NX.S1Z 

4U7 I1[]~CVTNP(MB) 

41A8 M[]"D 

AU9 MC]'D*(RCJ.RR.16) 

A150 MC]"D+ALKC 

A151 HC]"D+R[: 

4152 M[J"D+RCJ+ALKC 

A153 M[]"D+ZLIT12[] 

A15A MC]~0+ZL]T8C] 

A155 M[]'D-ZLIT0[] 

A156 Mr]*D-2LJT12[J 

A157 M[]"D-ZLIT8[] 

A158 M[]"D.AND.ZLITO[] 

A159 M[]"D.AND.ZLIT8[] 

A160 MCrD.ANDNOT.ZLlTOC] 

A161 M[]"D.0R.(MB.Rft.16) 

A162 M[]~D.OR.PACK(MB R[]) 

A163 M[]'0,0R.ZLIT8[] 

416A MCD'D (MB P[J).RR.P 

A165 HC]"D'(M8+Q).SL.1 Q<0> 1 

A166 M[]"D'D.ANDNOT,ZLITO[3" 

A167 M[3 SEXT(MB) 

A168 MC3"D'Q 

A169 MCD'D'Q MB 

A170 MCD"D"Q 0" 

A171 HC]"D"Q'D+Q+1 

A172 MC]"0"REM 

A173 M[]"D RCD 

A17A MC]"D ZLIT0C3 

A175 MCD"0 ZLIT12C3 

4176 M[]'0"ZLin6[D 

4177 MrD^fTAGS 

4178 HCJ'FPTCR 

4179 MCJ'MB+(RC3.ASL.1) 

4180 H[J"MB+(R[].ASL.2) 

4181 MC3"MB+(Rr].RR.24) 

4182 M[]"MB+(RCJ.SL.2) 
4185 M[J"MBO 

4184 M[]'MB+PL 



"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/al 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai, 

"MSRC/ai 

••MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

'wsRC/ai 

"MSRC/ai 
"MSRC/ai 
"MSRC/ai 
"MSRC/ai 
"MSRC/ai 
"MSRC/ai 
"MSRC/ai 
"MSRC/ai 
"MSRC/ai 
"MSRC/SI 
"MSRC/ai 
"MSRC/ai 
"MSRC/ai 
"MSRC/ai 
"MSRC/ai 
"MSRC/ai 

'wsRC/ai 

"MSRC/ai 
"MSRC/ai 
"MSRt/ai 
"MSRC/ai 
"MSRC/ai 
"MSRC/ai 
"MSRC/ai 
"MSRC/ai 
"M5RC/ai 
•iMSRC/ai 
"MSRC/ai 
"MSRC/ai 
"MSRC/ai 
••MSRC/ai 
"MSRC/ai 
"MSRC/ai 
"MSRC/ai 
"M5RC/ai 
"MSRC/ai 
"MSRC/ai 
"MSRC/ai 



SPW/ML0N6. 

SPW/MLONG. 

SPW/MLONG. 

SPW/ML0N6. 

SPW/ML0N6. 

SPW/MLONG, 

SPU/MLONG. 

SPW/MLONG. 

SPW/MLONG. 

SPW/MLONG, 

SPW/MLONG. 

SPW/MLONG. 

SPW/MLONG, 

SPW/MLONG, 

SPW/MLONG, 

SPW/MLONG, 

SPW/MLONG, 

SPW/MLONG, 

SPW/MLONG 

SPW/MLONG 

SPW/MLONG 

SPW/MLONG 

SPW/MLONG 

SPW/MLONG 

SPW/MLONG 

SPW/MLONG 

SPW/MLONG 

SPW/MLONG 

, SPW/MLONG 

, SPW/MLONG 

, SPW/MLONG 

, SPW/MLONG 

.SPW/MLONG 

.SPW/MLONG 

.SPW/MLONG 

, SPW/MLONG 

.SPW/MLONG 

.SPW/MLONG 

.SPW/MLONG 

.SPW/MLONG 

.SPW/MLONG 

.SPW/MLONG 

SPW/MLONG 

SPW/MLONG 

SPW/MLONG 

SPW/MLONG 

SPW/MLONG 

SPW/MLONG 

SPW/MLONG 

SPW/MLONG 

SPW/MLONG 

SPW/MLONG 

SPW/MLONG 

SPW/MLONG 

SPW/MLONG 



RSRC/a2,R0T/RL-RM.PS,ALPCTL/WX S" 

RSRC/a2, ROT/PL. ALU/A+8+Ci.SR,MDX/R.S" ^ ^_ ^^^,. 

ALU/8-A-CI,MUX/M.S,R0T/ASL.R.SJ2,VSIZE/UDTYPE/W0RD,RSRC/a2" 

RSRC/a2,R0T/ASL.R.SIZ,ALPCTL/WX_S" 
ROT/MINUSUALPCTL/WX^S" 
ALUCI/2ERO,ALU/B-A-CT,RSRC/ZER0,MUX/M.R1" 
RSRC/a2, ROT/ZERO, MUX/R.S.ALU/B-A-C I" 

ROT/ZERO, ALPCTL/WX S" 
ALU/A+B+CI,MUX/Z.S,R0T/ZLlT0,LlT/LlTRL,LlTRL/a2" 

WCTRL/ASTLVL" 

CCMISC/WB ATCR.CCBR SIGND" ^ ^, 

CCPSL/CC OB.CCBR ALDS.ALPCTL/WX S.R0T/ZLIT0,LlT/LlTRLAlTRL/ffl2' 

WCTRL/CORREAD" 

ALPCTL/WX S,R0T/C0NX.SIZ,VSIZE/1 ,DTYPE/8YTE 

,ALPCTL/WX"S,R0T/C0NX. SI Z,VS J ZE/1,DTYPE/W0RD 

,alpctl/wx"s,rot/conx.siz.vsize/i,dtype/long" 

.alpctl/wx"s,rot/conx.siz'' 

,rot/cvtnp:alu/a+b+ci.8cd-mux/r.s.rsrc/2ero" 

,MUX/D.s, rot/zero, ALU/or" ^^ ^ ^^^,, 

.ALU/A+B+CI,MUX/D.S,R0T/RR.RR.SI2.DTYPE/W0RD,VS]2E/1.RSRC/a2" 

,MUX/D .R1 .ALU/A+B+Cl ,RSRC/2ER0,ALUCI/ALKC" 

.RSRC/a2,MUX/0.R1,ALU/A+B+Cl'* 

.RSRC/a2,ALU/A+8+CI,MUX/D.R1.ALUCI/ALKC" 

.MUX/D.S,R0T/2LlT12,LIT/LiTRLAITRL/a2,ALU/A+8+Cl" 

.MUX/D.S,R0T/2LIT8,LIT/LITRL.LlTRL/a2.ALU/A+B+CI" 

.LIT/LITRLAnRL/a2,R0T/ZLlT0-MUX/0.S.ALU/A-B"CI",^ 

.LJT/LlTRL,LirRL/a2,R0T/ZLITl2,MUX/D.S,ALU/A-8-CI" 

.LJT/LITRL.LITRL/a2,R0T/ZLIT8,MUX/D.S.ALU/A-B-Cl" 

.ALU/AND.MUX/D,S,ROT/ZLIT0,LlT/LITRL,LlTRL/a2" 

,LIT/L I TRL,LITRL/a2,R0T/ZLIT8,MUX/D.S, ALU/AND" , 

.ALU/ANDN0T,MUX/D.S,R0T/ZLIT0,LlT/LlTRLAITRL/a2" 

,ALU/0R,MUX/D.S,R0T/RR.MM.SIZ,VS1ZE/1,DTYPE/W0RD" 

.RSRC/a2,R0T/FPACK,ALU/0R,MUX/D.S" 

.LiT/LITRL.LITRL/a2,R0T/ZLlT8,MUX/D.S,ALU/0R" 

,RSRC/a2, ROT/RR. MR. P, ALPCTL/WX DS' ^ . 

,DQ2/SQL.D WX.ALU/A+B+CI.SL,MU5(/n.Q2,ALUSHF/ALUO,Q1" 

,LlT/LITRL:LlTRL/a2,ROT/2LITO.MUX/D.5,ALU/ANDNOT.DQ1/D,WX' 

,DQ1/D WX,MUX/XM.R, ALU/OR. RSRC/2ER0,ALUXM/SIGN" 

,RSRC/7ER0,MUX/R.Q.ALU/0R,DQl/D_WX" 

,ALPCTL/WX D Q.O M'^' 

,ALPCTL/WX"D:Q S.R0T/2ER0" 

,DQ1/Q D w5!,J(LD/A+B+CLMUX/D.Q1,ALUC1/0NE" 

,RSRC/ZEnO,ALPCTL/REM,ROT/0" 

,RSRC/a2,R0T/ZER0,MUX/R.5,ALU/0R,DQ1/P WX" 

,ALPCTL/WX D S,R0T/ZLIT0iLlT/LITRL,LlTRL/a2" 

,ALPCTL/WX"D'S,R0T/ZLJTl2AIT/LlTRL,LlTRL/a2" 

,DQ1/D WX,R0T/ZLJTl6aiT/LITRL,LITRL/a2,MUX/Z.S,ALU/A+B+cr' 

,WCTRl7CM.TP.FPD. FLAGS" 

,WCTRL/FPTCR" 

,ALU/A+BHI,MUX/M,S,ROT/ASL.R.Sl2.VSlZE/1.DTYPE/WORD,RSRC/a2" 

,RSRC/a2,R0T/ASL.R.SIZ.VSlZE/1 .DTYPE/L0N6,ALU/A+B+CI ,HUX/M.S" 

,ALU/A+B+CI.MUX/M.S,ROT/RR.RR.SI2,RSRC/a2,VSIZE/1.DTYPE/LONG" 

,ALU/A*B+CI,MUX/M.S,R0T/ASL.R.SlZ,VSlZE/1,DTYPE/L0N6,RSRC/a2" 

,ALU/A+B+C1,ALUCI/0NE.MUX/M.R1, MSRC/ai, RSRC/2ER0" 

,MUX/M.S,ALU/A+B+CI, ROT/PL" 



p( t 
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A185 

A186 

Aid? 

A188 

AT 89 

A190 

A191 

A192 

A195 

A194 

A195 

A196 

A197 

A198 

A199 

A200 

A201 

A202 

^203 

A20A 

A205 

A206 

A207 

A208 

A209 

A210 

A211 

A212 

A215 

A21A 

A215 

A216 

A217 

A218 

A219 

A220 

A221 

^222 

A225 

A22A 

A225 

A226 

A227 

A228 

A229 

A230 

A231 

A?32 

A235 

A23A 

A235 

A236 

A237 

^238 

^239 



MC] MB+Q 

MCTMB+RC] 

MC]"MB+RC]+ALKC 

M[3"MB+ZLIT0[] 

MC]"MB+ZLin2C] 

M[3'MB+ZLIT16[3 

Mn"MB+2LlT2A[] 

M[]'MB+ZLIT8[] 

MC]'MB-1 

MfD'MB-CONXd) 

M[3"'MB-CONXC2) 

MCJ"MB-R[] 

MCJ MB-RCJ-ALKC 

M[:'MB-2LIT0[3 

M[D'MB"ZLIT12[] 

M[] MB-2LIT16C] 

MCJ M8-ZLIT8C3 

MC: MB.AND.CONX(l) 

MCrMB.ANO.OLITOL] 

MC]"MB.AND.0LIT16[] 

M[D"MB,AND.OLIT2AC3 

MCD"MB.AND.R[] 

MCrMB.AND.ZinOC] 

MC:"MB.AND.ZLIT16C] 

M[J"MB.AND.ZLIT2A[J 

MCD'MB.AND.ZLITSC] 

M[]"MB,ANDN0T.C0NX(1) 

M[]"MB.ANDN0T.C0NX(2) 

MC]ZMB.ANDN0T.C0NX(A) 

M[] MB.ANDN0T.0UT16C] 

M[D"MB.ANDN0T.R[D 

MCJ'MB.ANONOT.ZLITOC] 

MC]"MB.ANDN0T.ZUT12[] 

MC]'MB.ANDN0T.ZLIT16[] 

M[]"MB.ANDN0T.ZL!T2A[j 

MC]"MB.ANDN0T.ZLIT28[J 

Mri"MB.ANDN0T.ZLIT8C] 

M[]"M3.AN0N0T.ZLiTPLLJ 

MC] HB.ASR.P 

MC] MB.OCDSWP 

MC]"MB.CLR18 

MCJ MB.CLR2B 

M[]"MB.0R.(MB.RL.16) 

MC]"MB,0R.(MB,RL.8) 

MC]"MB.0R.(RC].RR.16) 

MC]"M8,0R.vRC].RR.2'i) 

MC]"MB.0R.(RC].RR.8) 

MC]"MB.OR.(RCJ.Rl .8) 

MC]"HB,0R.C0NX(1) 

MC]"MB.0R.C0NX(2) 

MCJ"MB.OR.COMX(A) 

MCJ'MB.QR.RCJ 

MC]"MB.OR.ZLlT0n 

MCJ"MB.0R,Zlin2rJ 

MCJ'MB.OR.ZLITlaC-l 



"MSRC/Jil ,SPW/ML0N6,MUX/H.Q1 ,ALU/A+B+CI ,ALUCI/ZERO" 

"MSRC/a1 ,SPUI/ML0NG,RSRC/a2,HUX/M.R1 ,ALU/A+8+CI ,ALUC1/ZER0 • 

"MSRC/al,SPW/ML0NG,RSRC/a2,MUX/M.R1,ALU/A+B+CI,ALUCJ/ALKC 

•'MSRC/ai,SPW/MLONG.LIT/LITRL,LnRL/a2,ROT/2LlT0.MUX/M.S,ALU/A+B+CI 

"MSRC/ai.SPW/ML0N6,LIT/LITRL,LlTRL/a2.R0T/ZLITl2,MUX/M.S,ALU/A+B+CJ ' 

"MSRC/al,SPW/MLONG,ALU/A+B+CI,MUX/M.S,ROT/ZLITl6,LlT/LlTRL,LJTRL/a2 

"MSRC/ai.SPW/MLONG,ALU/A+B+Cl,MUX/M.S,ROT/ZLlT24,LlT/LlTRL,LlTRL/a2 ' 

"MSRC/a1,SPW/ML0N6,ALU/A+B+CI,MUX/M.S,R0T/ZLlT8,LIT/LITRL4JTRL/a2 

••MSRC/a1,SPW/MLON6,ALU/A-B-CI,ALUCI/ONE.«UX/M.R1,RSRC/ZER0" 

"MSRC/ai-SPW/ML0N6,ALU/A-B-CI,MUX/M.S,R0T/C0NX.SIZ,VSIZ£/l,DTYPE/BYrF,. 

"MSRC/ai,SPW/ML0NG,ALU/A-B-CI,MUX/M.S,R0T/C0NX.SlZ,VSIZE/1.DTYPE/W0RD" 

"MSRC/al ,SPW/ML0N6,RSRC/a2,MUX/M.R1 ,ALU/A-B-CI" 
"MSRC/a1,SPW/ML0NG,RSRC/a2,MUX/M.R1,ALU/A-B-CI,ALUC]/ALKC" 

"MSRC/al,SPW/MLONG,ALU/A-B-CI,MUX/M.S,ROT/ZLlT0,LlT/LITRL.LJTRL/a2 ' 
"MSRC/a1,SPW/MLONG,MUX/M.S,ALU/A-B-CJ,ROT/ZLlTl2,LJT/LITRLaiTRL/a2 
"MSRC/al,SPW/«LONG,ALU/A-B-CJ,MUX/M.S,ROT/ZLITl6,lIT/LITRL,LITRL/a2 ' 
"MSRC/ai,SPW/MLONG,ALU/A-B-CI,MUX/M.S,ROT/2L]T8,LlT/LITRL,LlTRL/a2,, 
"MSRC/al,SPW/ML0NG,ALU/AND,MUX/M.S,R0T/C0NX.SlZ,VSIZE/1,DTYPE/BYTE" 
"MSRC/a1, SPW/ML0N6, LIT/LI TRL, LI TRL/a2.ROT/OLIT0,MUX/M.S. ALU/AND" 
"MSRC/ai,SPW/ML0N6, ALU/AND, MUX/M.S,ROT/OL I T16,L1T/L]TRL, LI TRl7a2 
"MSRC/al,SPW/MLONG,ALU/AND,MUX/M.S,ROT/OLIT2A,LlT/LlTRL,LITRL/a2" 

"M3RC/al,SPW/MLON6,ALU/AND,MUX/H.R1,RSRC/a2" 

•?<1SRC/aUSPW/ML0NG,ALU/AND,MUX/M.S,R0T/ZLIT0,LIT/LirRL.LJTRL/a2 ' 
"MSRC/aUSPW/ML0NG,ALU/AN0,MUX/M.S,ROT/ZLIT16,LJT/LlTRL,LITRL/a2" 
"MSRC/al,SPW/ML0N6, ALU/AND, MUX/M.S,R0T/ZLIT2A, LI T/LITRL, LI TRL/a2;' 
"MSRC/al,SPW/MLONG, LI T/LITRL, LI TRL/a2,RDT/ZLlT8,MUX/M.S, ALU/AND 
"MSRC/ai,SPW/ML0NG,ALU/ANDN0T,MUX/M.S.R0T/CQNX.SIZ,DTYPE/BYTE,VS]ZE/1 
"MSRC/al,SPW/ML0NG,ALU/ANDN0T,MUX/M.S,R0T/C0NX.SIZ.DrYPE/W0RD.VSIZE/1" 
••MSRC/al.SPW/MLONG.ALU/ANDNOT^MUX/M.S^ROT/CONX.SJZ^OrYPE/LONG^VSlZE/l" 
*'MSRC/al,SPW/MLONG,ALU/ANDN0T,MUX/«.S,ROT/0LITl6,LlT/LITRL,LITRL/a2" 
"MSRC/al ,SPW/ML0NG.RSRC/a2,MUX/M.R1 ,ALU/ANDNDT" 




"MSRC/a1,SPW/MLONG,ALU/ANDN0T,MUX/M.S.ROT/ZLJT28AlT/LlTRL,LITRL/a2" 
"MSRr/aKSPW/ML0NG,ALU/AN[)N0T,MUX/M.S,R0T/ZLlT8,LlT/LITRLaiTRL/a2 ' 
"MSRC/a1,SPW/MLONG,ALU/AN0N0T,MUX/M.S,R0T/ZLITPL,LIT/LITRL,LlTRL/a2" 
"MSRC/ai,SPW/MLONG,ALPCTL/WX S,ROT/ASR.M.P" 




■ •MSRC/al,SPW/ML0N6,R0T/RR, MM. SI Z,VSIZE/1,DTYPE/W0RD,MUX/M.S, ALU/OR ■ 
"MSRC/aUSPW/MLONG.ROT/RR. MM. S1Z,VSIZE/1,DTYPE/L0NG,MUX/M,S, ALU/OR" 
••MSRC/a1,SPW/ML0NG,RSRC/a2, ALU/OR, MUX/M.S,ROT/RR.RR. SI Z,VSIZE/1,DTYPE/WURD 
"MSRC/al,SPW/MLONG,ALU/0R,MUX/M.S,ROT/RR.RR.SIZ,RSRC/a2.VSl2E/1,DTYPE/L0NG 
"MSRC/ai,SPW/MLONG, ALU/OR, MUX/M.S,R0T/RR.RR.SlZ,RSRC/a2,DTYPE/BYTE,VSIZE/1 
"MSRC/al,SPW/MLONG, ALU/OR, MUX/M.S,ROT/RR.RR.SIZ,RSRC/32.VSIZE/1.DTYPE/LONG 
"MSRC/a1,SPW/ML0NG, ALU/OR, MUX/M.S,ROT/CONX. SI Z,DTYPE/BYTE,VSIZE/1 




"MSRC/aUSPW/ML0NG,ALU/0R,MUX/M,S.R0T/ZLITl6,LIT/LlTRL,llTRL/a2" 
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A2A0 


M[] 


A2A1 


MC3 


A2-1,? 


MC3 


A?A5 


MCD 


A2AA 


M[] 


A2;5 


M[] 


A2A6 


MC] 


42A7 


MC3 


42A8 


ME3 


A2A9 


Mc: 


AE50 


MC] 


A251 


MC]' 


A252 


MC3 


A253 


MC3 


A254 


MCJ 


A255 


MC3 


A256 


M[3 


A257 


HC3" 


A258 


MC3 


A259 


MC] 


A260 


MC] 


^261 


MC] 


A262 


MCJ 


A263 


MC] 


A26A 


MC3 


A265 


MC3 


A266 


MC] 


A267 


MC] 


A268 


MC] 


A269 


MC] 


A270 


MC] 


A271 


MC] 


A272 


MC] 


A273 


MC3 


A27A 


MC3 


A275 


MC3 


A276 


MC] 


A277 


MC] 


A278 


MC] 


A279 


MC] 


A280 


MC] 


A281 


MC] 


A282 


MC] 


•A283 


MC] 


•A 28 A 


MC] 


•A285 


MCJ 


■A286 


MCJ 


;A?87 


MCJ 


;A288 


MCJ 


;A209 


MCJ 


;A290 


MCJ 


;A291 


MCJ 


;A?92 


MCJ 


;A293 


MCJ 


;A29A 


MCJ 



MB.0R.ZLIT24C] 

MB.0R.ZLIT28C] 

MB.OR.ZLITSCJ 

MB.0R.ZLITPLC3 

"MB.RL.I 

■HB.RL.2A 

MB.RL.A 

'MB.RL.8 

'HB.RR.16 

'MB.RR.2A 

"MB.RR.A 

MB.RR.8 

'rtB.RR.P 

'MB.SR.l 

"MB.XOR.ZLITI^C] 

'MEMSCR 

■OLIIOCJ 

■0LIT16C] 

■0LJT2AC] 

*0LIT8C] 

'PACK(MB RCJ) 

'PL 

■pL Q 

■psC 

"Q 

■Q Q D 

"Q Q"MB PL C] 

■q D+RL.J+ALKC 

■q"o RC] 
"q"flags RCJ 
■q'mb.asI^.p 
'q"mb.xor.rc] 
■q"rc] 

"Q"UNPACKCMB RCJ) 
'Q"ZLJT0C] 

"Rrj 

RCJ Q MB 

rcj zext(m8) 
■rcj+o" 

"RC3+1 
RCJ+Q 

■rcj-0 

IRCJ-I 

RCJ-D-ALKC 
'RCJ -MB 
"RCJ-MB-ALKC 
"RCJ-Q 
"RCJ.ASL.1 
"RCJ.ASL.P 
■RCJ. NOT 
"RCJ.0R,((MB 

RCJ.0R.((R6 

RCJ. OR. D 
"RCJ.RR.16 
■rCJ.RR.2A 



RB).RR.4) 
MB). RCA) 



"MSRC/5)1, 

"MSRC/ai, 

"MSRC/S1 

••MSRC/S1 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

•>isRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSRC/ai 

•■MSRC/ai 

"MSRC/ai 

"MSRC/ai 

"MSHC/ai 

"MSRC/ai 



SPW/ML0N6, 
SPU/MLONG, 
SPW/ML0N6< 
SPW/MLONG, 
SPW/MLONG< 
SPW/ML0N6. 
SPW/ML0N6. 
SPW/MLONG< 
SPW/MLONG. 
SPU/MLONG. 
SPW/MLONG. 
SPW/MLONG. 
SPW/MLONG, 
SPW/MLONG. 
SPW/MLONG, 
SPW/MLONG, 
SPW/MLONG, 
iPW/MLONG, 
SPW/MLONG, 
SPW/MLONG, 
SPW/MLONG 
SPW/MLONG 
SPW/MLONG, 
SPW/MLONG 
SPW/MLONG 
SPW/MLONG 
SPW/MLONG 
SPW/MLONG 
SPW/MLONG 
, SPW/MLONG 
, SPW/MLONG 
, SPW/MLONG 
.SPW/MLONG 
.SPW/MLONG 
.SPW/MLONG 
.SPW/MLONG 
.SPW/MLONG 
.SPW/MLONG 
.SPW/MLONG 
.SPW/MLONG 
.SPW/MIONG 
.SPW/MLONG 
.SPW/MLONG 
.SPW/MLONG 
.SPW/MLONG 
, SPW/MLONG 
, SPW/MLONG 
, SPW/MLONG 
.SPW/MLONG 
, SPW/MLONG 
, SPW/MLONG 
, SPW/MLONG 
, SPW/MLONG 
, SPW/MLONG 
, SPW/MLONG 



ALU/0R,MUX/M.S,R0T/ZL]T2AAIT/LITRL.LiTRL/a2" 
LJT/LlTRL,LITRL/a2,R0T/ZLIT28,MUX/M.S,ALU/0R" 
ALU/OR, MUX/M.S,R0T/ZLJT8, LI T/LITRL, Li TRL/a2" 
ALU/OR, MUX/M.S,ROT/ZLITPL, LI T/LITRL, LI TRL/a2" 
RSRC/ZERO,ALU/A+B+CI.SL,MUX/M.RUALUCI/ZERO,ALUSHF/ROT 

ALPCTL/WX S.ROT/RR.MM.S]Z,V.<^IZE/1,0TYPE/BYTE" 
ALPCTL/WX-S^ROT/RL.RM.A^RSRC/ai" 

.rot/rr.mm:s]z,alpctl/wx.s.vsize/i,ptype/long" 

,ROT/RR. MM. SIZ,VSIZE/1.DTYPE/W0RD. ALPCTL/WX S 
.ROT/RR. MM. SiZ, ALPCTL/WX S.VSIZE/1 ,DTYPE/L0N6" 
,ALPCTL/WX S,HOT/RR.MR.A.RSRC/ar' 
.R0T/RR.MM:SIZ.VSIZE/1,DTyPE/BYTE,ALPCTL/WX_S" 

,ROT/RR.MM.P,AL»CTL/WX^S" ^ ^_^ ., 

.RSRC/ZER0,ALU/A+B + CI.5R,MUX/M.RKALUCI/ZER0,ALUSHF/2ER0" 
.ROT/ZLIT12,LIT/LJTRL,LITRL/a2,MUX/M.S,ALU/XOR" 

■WCTRL/MEMSCR" 

.R0r/0LlT0,LIT/L]TRL,LJTRL/a2,ALPCTL/WX^S" 
.ROT/OLlT16,LIT/LlTRL,LlTRL/a^,ALPCTL/w5!.S' 
.R0T/0LIT2^AIT/LITRL,LITRL/a2.ALPCTL/WX^S ' 
.R0T/0LIT8,L]T/LITRL,LJTRL/a2,ALPCTL/WXj" 
.RSRC/a2,R0T/FPACK, ALPCTL/WX S" 

.ALPCTL/WX S, ROT/PL" 
.ROT/SL.PL^WB^RSRC/ZERO^MUX/R.Q, ALU/OR" 

,CCPSL/WB PSL.CCBR SJ6ND" 

.RSRC/ZERD,MUX/R.Q. ALU/OR" 

,ALPCTL/WX Q.Q_D" 

,ALPCTL/WX Q.Q M,ROT/0L J TO.PL LIT.LIT/LITRL AI TRL/a2" 

,RSRC/a2,ACU/A+8+CI,MUX/D.RnALUCI/ALKC,DQl/Q_WX" 

,RSRC/a2, ROT/ZERO, MUX/R.S, ALU/OR, DQ1/QDWX" 

,RSRC/a2, ROT/ZERO. MUX/R.S, ALU/OR, DOI/Q W5!,WCTRL/FLA6S.WB" 

,ALPCTL/WX Q S,ROT/ASR.M.P" 

,RSRC/a2,M0X7M.R1,DQl/Q WX,ALU/XOR" 

,RSRC/a2.MUX/R.S,ROT/ZER0, ALU/OR, DQ1/Q_WX" 

,RSRC/a2,R0T/GETFPF, ALPCTL/WX OS" 

,ALPCTL/WX S,R0T/ZLIT0AJT/ClTRLAJTRL/a2'" 

,ALU/OR,MU5!/R.S,ROT/ZERO.RSRC/a2" 

,RSRC/a2,ALPCTL/WX,R.Q X' 

,ALPCTL/WX R.O XM,RSRC7a2.ALUXM/ZER0" 

.ALU/A+B+Cl,MU^/R.S,RSRC/a2. ROT/ZERO" 

,RSRC/a2,R0T/MlNUSl,MUX/R.S.ALU/A"B-CI" 

,ALU/A+B+Cl,MUX/R.Q,RSRC/a2 ' 

.ALU/A-B-CI.MUX/R.S,RSRC/a2, ROT/ZERO" 

,RSRC/a2,R0T/MINUSl.MUX/R.S,ALU/A+B*CI" 

,RSRC/a2,MUX/D.R1.ALUCI/ALKC,ALU/B-A"CI" 

,RSRC/a2,MUX/M,f< i ^LU/B-A-Cl ,ALUCI/ZERO ' 

,RSRC/a2,MUX/M.R!,ALU/B-A-CI,ALUCI/ALKC" 

,ALU/A-B-CI,MUX/R.Q,RSRC/a2" 

,RSRC/a2, ALPCTL/WX S,ROT/ASL .R.SIZ A'SIZE/1 ,DTYPE/WORD" 

,RSRC/a2.ALPCTL/WX"S,R0T/ASL.R.P" 

,ALU/N0TAND,MUX/R,5.R0T/MlNUS1.RSRC/a2 

,R0T/RR. MR. ^,RSRC/a2,MUX/R.S, ALU/OR" 

,ROT/RL.RM. 4. RSRC/a2,MUX/R.S, ALU/OR" 

,RSRC/a2,ALU/0R,MUX/D.R1" 

,ALPCTL/WX S,R0r/RR.RR.SIZ,VSJZE/l.D!YPE/WORD,RSRC/a2" 

,RSRC/a2.R0T/RR,RR.SJZ.VSIZE/1,DTYPE/LONG, ALPCTL/WX S" 
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A295 MCn RC3.RR.8 

4296 MC]"R[].'^R,PS 

A297 MC]'R[].RR.SIZ 

A298 MC]"R[J.SL.1 

A299 MCTRLD.SRJ 

A300 MC]"R[].XZ 

A301 MC]"SEXT(MB) 

A302 M[]"SEXT(MB).XOR.Q 

A305 M[] STEPC 

4504 MC3 TCSR.IICR 

4305 M[]"TOYOS.TOYCN 

4306 M[]"TRAR ZLIT16E] 

4307 MC]'TU58REGS 

4308 MCrUNPACKCMB R[3) 

4309 MCD'VA R[]-1 

4310 MC]"WB" 

4311 M[]"2EXT(MB) 

4312 MC]"*ZEXT(MB)+R[J 
4315 MC] 2EXT(MB)-RC] 

4314 MC]"2EXT(MB).SR.l 

4315 M[] 2LIT0L] 

4316 MC]"2L1T0C3 

4317 M[]"2LIT0C]-MB 

4318 MC3 ZLIT8CJ-MB 

4319 M[J'"2Lin2CJ 
4520 M[]"2LIT16[] 

4321 M[3"ZLIT24[3 

4322 M[J"2LIT28[J 
4523 MC] 2LIT8C3 
4324 

4325 PC -M[3 

4526 PC"0 D+0LIT0C3 

4327 PC"D"D-1 

4328 PC'D*D-2LIT0[.J 

4329 PC'D'MCJ 
4350 PC"D"MC3-1 

4331 PC'D'MC3-ZI,1T0[3 

4532 PC"Mr3 

4335 PC M[]+(R[].RR.16) 
4554 PC'M[3+PSLC 

4535 PC'M[3+Q 

4336 PC"M[3+R[3 
4537 PC"M[3+ZLlT0rJ 

4338 ?( M[3+2Lir4t3 

4339 Pl""H[3*2LIT8C3 

4540 PC"M[3-CONX(2) 

4541 PC MC3+CONX.S12 
4342 PC"M[]-PSLC 
4545 PC"H[]-R[3 
4544 PC'M[3-2LlTOr3 

4345 PC'M[3,ANDNOT.ZLirO[3 

4346 PC'M[3.NOTAND.RC3 
4547 PC'MC].0R.RC3 
4348 PC'M[J.OR,ZLJT0r3 
4549 PC"M[].RR.P 



•MSRC/aUSPW/MLONG 
•MSRC/aUSPW/MLONG 
■MSRC/aUSPW/MLONG 
■MSRC/aUSPW/MLONG 
•MSRC/anSPW/MLONG 
•MSRC/aUSPW/MLONG 
•MSRC/ai^SPW/MLONG 
•MSRC/aUSPW/MLONG 
■MSRC/ai^SPW/MLONG 
•MSRC/ai.SPW/MLONG 
*MSRC/ai.SPW/ML0N6 
■MSRC/aUSPW/MLONG 
•MSRC/anSPW/MLONG 
•MSRC/ai^SPW/MLONG 
•MSRC/anSPW/MLONG 
'SPW/MLONG,MSRC/ai 
■MSRC/aUSPW/MLONG 
•MSRC/anSPW/MLONG 
"MSRC/al^SPW/MLONG 
■MSRC/ai-SPW/MLONG 
■MSRC/aUSPW/MLONG 
•MSRC/al,SPW/MLONG 
•MSRC/ai,SPW/MLONG 
"MSRC/aUSPW/MLONG 
"MSRC/S1,SPW/ML0N6 
'*MSRC/ai,SPW/MLCNG 
"MSRC/ai,SPW/HLO.NG 
"MSRC/al.SPW/MLONG 
"MSRC/ai,SPW/MLONG 



,ALPCTL/WX S,R0r/RR.RR.SJZ,RSRC/a2.VSIZE/l ,DTYPE/BYT£" 

,RSRC/a2,RDT/RR.RR.PS,ALPCTL/WX„S" 

.RSRC/a2,ROT/RR.RR.SIZ,ALPCTL/W5i,S" 

,ALU/A+B+CI.SL,MUX/R.S,RSRC/a2,R0T/ZERO" 

,ALU/A+B+CI.SR,MUX/R.S,RSRC/a2-ROT/2ERO" 

,RSRC/a2,ROT/X2.RR,ALPCTL/WX.s'' 

,RSRC/ZERO,ALUX«/SiGN,MUX/XM.R, ALU/OR" 

,MUX/XH.Q,ALUXM/SI6N,ALU/X0R" 

,WCTRL/CH.TP.FPD.F5. STEPC" 

,WCTRL/TCSR.IICR" 

,WfrRL/TOOCLK" , , ,.. 

,WCTRL/LOADTRAR.ALPCTL/WX S,R0T/ZLITl6,LJT/LJTRL,Li lRL/a)2' 

,WCTRL/TU58READ" 

,ROT/GETFPF ,RSRC/a2,ALPCTL/WX^S" 

,RSRC/a2,R0T/MINUS1,MUX/R.S,ACu/A+B+CI,WCTRL/VA_WB" 



R0r/2ER0, ALU/OR, MUX/XM.S,ALUXM/ZERO" 
RSRC/a2,MUX/XM.R,ALU/A+B+CI,ALUXM/ZER0*' 
ALU/A"B"CI,MUX/XH.R,RSRC/a2,ALUXM/ZER0" 
ALU/A+B+CI.SR,MUX/XM.R,RSRC/2ER0,ALUSHF/7F.R0" 
ALPCTL/WX S,R0T/2LJT0,LlT/LITRL.LlTRL/a2" .. 
ALPCTL/WX S.Q 0.R0T/ZLIT0,LIT/LirRL.LJTRL/a2" 
ALU/B-A"CT,MUJ(/M.S.ROT/ZLIT0AIT/LITRL,LlTRL/a2 ' 
ALU/B-A-CI,MUX/M.S,ROT/2Lir8,LIT/LlTRLAlTRL/a2" 
ALPCTL/WX S,R0T/ZLIT12,LIT/LITRLAITRL/a2;; 
ALPCTL/WX S-R0T/2LIT16, LIT/LI TRL, LI TRL/a? 
ROT/2LlT2?,LIT/LITRL,LITRL/a2,ALPCTL/WX_S 
ROT/2LIT28.LIT/LJTRL,LITRL/a2,ALPCTL/WX,S" 
LIT/LITRL,LJTRL/a2.ROT/2LlT8,ALPCTL/WX_S" 



'VCTRL/PC W8,MSRC/a1,RSRC/ZER0,MUX/M.Rl,ALU/B-A-CI" 

'^JCTRL/PC'WB,LIT/LITRL,LITRL/ai,R0T/0LIT0,MUX/D.S,ALU/A48tCKDQl/D.WX" 
"WCTRL/PCWB^MUX/D.Rl^RSRC/ZERO^ALU/A-B-ChALUCI/QNE.DQl/D WX 
"WCrRL/PC"WB,LlT/L]TRLAITRL/ai,ROT/ZLlT0,MUX/D.S,ALU/A-B-Cl.DQl/D.WX" 
"WCTRL/PC"WB,MSRC/ai , ROT/ZERO, MUX/M.S. ALU/OR. DQ1/D_WX" 
"WCTRL/PC"WB,MSRC/ai,RSRC/2ERO.MUX/M.Rl,ALU/A-B-Cl,ALUCI/ONE,0Q1/D WX" 
'VCTRL/PC"WB,MSRC/ai.LITRL/a2,LlT/LITRL,R0T/ZLIT0,MUX/M.S,ALU/A"B-Cl,DQ1/D.WX" 

**WCTRL/PC"W8,MSRC/al ,RSRC/2ER0.MUX/M.R1 ,ALU/OR" ^ ^ ^, 

"WCTfiL/PC*WB,ALU/A+6+C],MUX/M,S,«SRC/al,R0T/RR.RR.S12,RSRC/a2,VSIZE/1,DTYPE/WORD' 

"WCTRL/PC"WB,HSRC/ai,RSRC/ZER0,MUX/M.R1,ALU/A+B+CI,ALUCI/PSLC 

"WCTRL/PC"WB,MSRC/ai,MUX/M.Ql,ALU/A+B+Cr' 

'VCTRL/PC^WB,MSRC/ai,RSRC/a2,ALU/A+B+Cl,ALUCI/2ERO,MUX/M.R1" 

•VCTRL/PC"we,MSRC/ai,LIT/LITRL,LlTRL/a2,R0T/ZLIT0,MUX/M.S,ALU/A+B+fI" 

"WCTRL/PC"W8.MSRC/al,R0T/ZL]T4AIT/LITRL,LITRL/a2,MUX/M.S,ALU/A+B+Cl ' 

'VCTRL/PC"WB,MSRC/al,R0T/ZLir8,LJT/LITRL,LITRL/a2,MUX/M,S,ALU/A+B+Cl" 

*VCTRL/PC"WB,AH)/A-B-CI,HUX/M.S,MSRC/ai,R0T/CONX.SlZ,VSIZE/1,DTYPE/WOR0" 

'VCTRL/PC'"W8,AL0/A+8+CI ,MUX/M.S,MSRC/ai ,R0T/C0NX.SIZ,VSIZE/1 ,DTVPE/1DEP" 

"WCTRL/PC"WB,MSRC/al,RSRC/ZER0,MUX/M.R1,ALU/A-B-CI,ALt'CI/PSLC" 

"WCTRL/PC"WB,MSRC/ai,RSRC/a2,ALU/A-8-CI,ALUCI/ZER0,HUX/M.Rl" 

"WCTRL/PC"WB,ALU/A-8-CI,MUX/M,S,MSRC/al,R0T/ZLlT0,LIT/LITRL,LlTRL/a2 

"WCTRL/PC"WB,ALU/ANDN0T,MUX/M.S,MSRC/ai,R0T/2LIT0,LlT/LJTRL,LITRL/a2" 

"WCTRL/PC'WB,MSRC/ai,RSRC/a2,MUX/M.R1,ALU/N0TAN0" 

"WCTRL/PC"WB.MSRC/ai,RSRC/a2, MUX/M.HI, ALU/OR" 

"WLrRL./PC"wB.ALU/0R,MUX/M.S,MSRC/al,R0T/2LlT0/JT/LJTRL,LlTRL/a2" 

"WCTRL/PC'WB,HSRC/a1,R0T/RR.MM.P,ALPCTL/WX_S" 



CMT098.MCX MICR 


MACRO. MIC Regi 


£.55C 


PC MC1.SL.1 


;551 


PC~M[].SR.1 


A3S2 


PC^MC].XOR,Q 


A35? 


PC'MC] D 


^35^ 


PC"M[] R[] 


^355 


PC-PC+7CD+ZLIT0C]).SLJ) 


A356 


PC"PC+(H[].SL.1) 


^357 


PC"PC+(SEXT(M[]).SL.1) 


^358 


PC"PC+1 MB XB 


-^359 


POC + 2 MB"XB 


4560 


PC"PC+D 


4361 


PC-pC+1 MB XB 


4362 


pCpc+mc] " 


A363 


PC"PC+Q 


436A 


PC"PC+SCXT(M[]) 


A365 


PClPC+SEXT(XB)+1 


4366 




4367 


PC Q 


4568 


PC"Q-M[] 


4369 


PC"*Q-M[]-1 


4370 


PC'Q MCl.RR.SIZ 


4371 


PC'Rr3 


4372 


PC'R[]+C0NX(2) 


4375 


PC"RC] M[] 


4374 


PC"R[rMC]"1 


4375 


PC"R[j"MC]-C0NX(2) 


4376 


PC'R[]"Q q d 


4377 


PC'RC3'RB+T 


43/^8 


PC"R[]"RB-1 


4379 


PC"SEXTCMrj) 


4380 


PC'ZEXT(MCJ) 


4381 


PC'ZEXT(M[])+Q 


4382 


PC'ZEXT(M[J)+R[J 


4585 


PC37FXT(XB<7-0>>tRC] 


4384 




4385 


pc_7i lion 


4386 




4 587 


PL<4-5> WB 


4 588 


PL -D 


4389 


PL"-MC] 


4390 


PL"D MCl-RCJ 


4591 


PL'0"Q U 


4392 


pl"m5s"mcj 


4393 


PL'MC] 


4 394 


PL"MC] 


•4 395 


PL"MC]"D 


•4596 


PL"MC]"MB+Q 


•4397 


PL"0 


■4398 


PL'O-Mfl 


•4 599 


PL"Q MfJ-RCJ 


■4400 


Pl'Q'Rn-Mr] 


;4401 


Pl'Rri-M[] 


■440? 


Pl"R( .J RB + Q 


;/,^0S 


PiTl ■ 


;4404 
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"WCTRL/PC WB,MSRC/5l1,RSRC/ZER0,MUX/M.R1,ALU/A+B+Cl.SL ■ 

•'WCTRL/PC"WB,MSRC/ai,RSRC/ZERO,MUX/M.Rl,ALU/A+B+CI,SR" 

"WCTRL/PC'WB^MSRC/anMUX/M.QI^ALU/XOR" 

■jCTRL/PCwB^MSRC/ai.SPW/MLONG. ALU/OR, MUX/D.S, ROT/ZERO" 

"WCTRL/PC"W8,MSRC/ai,RSRC/a2, ROT/ZERO, MUX/R.S, ALU/OR, SPW/MLONG 

••WCTRL/PC>C+W8,LJT/LlTRL,LirRL/ai,R0T/ZLIT0,MUX/D.S.ALU/A+B+Ci.SL" 

'VCTRL/PC"PC+WB,MSftC/ai,R0T/MINUS1,MUX/M.S.ALU/AND.SL" 

'•WCTRL/PC"PC+WB,MSRC/ai,RSRC/ZERO,MUX/XM.R,ALUXH/SIGN,ALU/A+B+CI.SL 

"MSRC/XB.PC PC+J,ISTR«/ISiZE.DSIZE,VSIZE/1,DTYPE/8YTE' 

"MSRC/XB.PC"PC+I,ISTRM/ISIZE DSiZE,VSIZE/1 .DTYPE/WORP" 

"WCTRL/PC PC+WB,MUX/D.R1,RSRC/ZER0.ALU/0R" 

"MSRC/XB.PC PC+I,ISTR«/1SIZE DSIZE.VS]ZE/1,DTYPE/IDEP" 

"WCTRL/PC PC+WB,MUX/M.Rl,MSRr/ai,RSRC/ZERO, ALU/OR" 

"wctrl/pCpc+wb^mux/r.q^rsrc/zero, ALU/or" 

"WCTRL/PC*"PC+WB.MSRC/ai ,RSPC/^ER0,MUX/XM.R,ALUXM/S1GN, ALU/OR" .,.,.., /n. r. 

'VCTRL/PC'PC-fW8,MSRC/XB.PC PC+I ,RSRC/ZER0,MUX/XM.R,ALUXM/SI6N,ALU/A+B+CI ,ALUCI /ONE , 

JSTRM/ISIZE DSIZE,VSIZE/1,DTYPE/BYTE" 
"WCTRL/PC WB,RSRC/ZERO.MUX/R.Q. ALU/OR" 
*VCTRL/PC"WB,MSRC/ai,MUX/M.Q1,ALU/B-A-CI" 
'*WCTRL/PC'WB,MSRC/ai ,MUX/M.Q1 ,ALU/B"A-CJ .ALUCI/ONE" 
"WCTRL/PC~WB,MSRC/ai,ROT/RR.MM,SJZ,ALPCTL/WX Q S" 

*'WCrRL/PC"WB,ALU/OR,MUX/R.S,RSRC/al,ROT/ZERO'' ^ ^^., 

'VCTRL/PC'WB^ALU/A+B+CJ^MUX/R.S^RSRC/ai-ROT/CONX.SlZ^DTYPE/WORD^VSIZE/l" 
'VCTfiL/PC"WB,SPW/RLONG,RSRC/ai,MSRC/a2,ROT/ZEftO,MUX/M.S, ALU/OR" 

"WCTRL/PC"WB.MSRC/a2,RSRC/ai,R0T/MINUSl,«UX/M.S,ALU/A+B+t],SPW/RLqNG' ^ ^ ^^^ 

•VCTRL/PC"WB,RSRC/ai,SPW/RL0NG,MSRC/a2,ROT/CONX.SIZ,VSIZE/1,DTYPE/WORD,MUX/M.S,ALU/A-B-Cr' 

'VCrr<L/PC"WB,SPW/RLONG,RSRC/ai,ALPCTL/WX Q.Q D" 

"WCTRL/PC"WB.RSRC/ai.RCT/MlNUSl,MUX/R.S,SLU/S"B-CJ,SPW/RLONG 

"WCTRL/PC"WB,RSRC/ai,ROT/MlNUSl,MUX/R.S,ALU/A+B+CI,SPW/RLONG" 

'»iirTDi /Dr~iiQ Mcor /al DCDr/7CDn Miiv/VM D Al IIVM/C I rw Alll/nR" 




•WCTRL/PC'WB, MSRC/XB.PC PC+J ,RSRC/ai ,MUX/XM.R,ALUXM/ZERO,ALU/A+B+CI , 

- ISTRM/JSIZE DSIZE,VSIZE/1,DTYPE/BYTE" ,, 
'VCTRL/PC.WB,ALPCTL/WX.S7ROT/ZLiT0AlT/LITRL,LITRL/ai" 

"ROT/OLJT0.PL43 W8" 

"ROT/SL.PL W8,R5RC/ZER0,MUX/D.R1,AIU/B-A-CJ 

"R0T/SL.Pi"WB,MSRC/ai,RSRC/ZER0,MUX/M.R1,ALU/B-A-cr' 

"ROT/SL.PL'WB,MSRC/ai ,RSRC/a2,MUX/M.R1 ,ALU/A-B-CI ,DQ1/D^WX" 

"ROT/SL.PL"WB,DOl/0 D WX, ALU/AND, MUX/R.S,RSRC/ZERO" 

"ROT/PL MSS,MSRC/ai:RSRC/ZER0,ALU/OR.MUX/M.R1" 

"ROT/SlTPL WB,ALU/OR-«a /M.R1,MSRC/al,RSRC/ZER0" 

"ROT/SL.PL"WB,MSRC/ai,SPW/MLONG, ALU/AND, MUX/R.S,RSRC/ZERO" 

"R0T/SL.PL'W8,MSRC/ai,SPW/ML0NG,DQl/Q D WX, ALU/AND. MUX/R.S,RSRC/Z£RO" 

"R0T/SL.PL"WB,MSRC/ai,SPW/ML0NG,ALU/A+8KKMUX/M.Qr' 

"ROT/SL.PL"we,MUX/R.O,RSRC/ZERO, ALU/OR" 
"ROT/SL .PL"WB,MSRC/ai ,MUX/M.Q1 ,ALU/B-A-C] 




'ROT/OLJT0:PL_LlT,L]T/LITRLAITRL/ai" 
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4A0S 

4A06 

4^07 

A408 

^^09 

Ai.10 

AA11 

AA12 

A413 

^AU 

^^15 

UU^b 

A417 

AA18 

^A19 

4420 

4421 

4422 

4425 

4424 

4425 

4426 

4427 

4428 

4429 

4430 

^451 

4^52 

^433 

4434 

443S 

4456 

4437 

4438 

4439 

4440 

4441 

4442 

4443 

4444 

4445 

4^46 

4447 

4448 

4449 

4450 

4451 

^452 

4453 

4454 

4455 

4456 

4457 

4458 
^^59 



PME 

PME'O FPDOFPSET 5 

PME~Q MC].AND-ZCIT24[] 

pme;q7rr.i 

PSKPREV CURM ISCURM RED 

PSLCPREV"CURM ISCURM-[]) 

PSL<CURH> M[].RR.8 

PSL<NZVC>"0 

PSL MEJ " 

PSL'MCJ.ANDNOT.ZLITOC] 

PSL"M[],ANONOT.ZLIT24C3 

PSL'M[].OR.ZLITO[] 

PSL'ME] nR.ZLIT24[J 

PSL ME] »-)B<31-16>.0 

PSL*ME]'ZLITOE] 

PSL'RE]" 

PSLlZLri6C: 

PSW ME] 
PSW"ME].ANO.ZLITOr] 

psw'me].notand.rc] 
psw;me].or.rE] 

Q_CM[] RC]).RR.P 
Q (RC] Mr]),RL,^ 

Q (RCl Mr]).RL .P 
(r(R[] + 0).RRJ 
Q"(R[]+Q).St .1 
Q"-l 

Q"-SEXT(M[]) 
Q-Q 

Q'D.X0R.(M[1.R| .P) 

q"MDR VA MTtMPQ RL] 

O'ME] 

Q'MC] D QCLD 

Q'M[] D^RCJ 

Q"M[] MDR R[] 

Q"ME] VA 7LIT0[] 

Q"M[] MDR ZLITOC] 

Q'ME] VA RE] 

Q"ME] WB"R[] 

0"ME]+RE!I 

0"ME]+RE]+ALKC 

0"ME]-Q 

Q"Mr]-RE] 

O'ME]-7LJT0[] 

Q'Mr]-7Lir8E] 

0"Mr].AND.((MB Rr]).RR,';) 

0"MC].AND.(Rr].RR.24) 

Q'MfJ.ANO.RL J 

Q"Mn.AND.Zt irO(.l 

O'MrD.ANDNOr.ZLJTOL:] 

Q"MU.ASL.P 



"ROT/ZERO, ALPCTL/WX S,WCTRL/PME" ^ , . r. . .w .- 

"WCTRL/PME,SPW/MLONC,MSRC/FPDOFFSET,ROT/ZLlT0,LlT/LJTRL,LITRL/3,AtPCTL/WX S 

"WtTRL/PME,DQl/Q WX,ALU/AND.MUX/M.S,MSRC/ai ,R0T/ZLlT24,LJT/LITRL,LITRL/a2" 

•VCTRL/PM£,ALU/A*+B+C].SR,MUX/R.Q,RSRC/ZER0,ALUSHF/ROT" 



"WCTR'./PREV CUR.ISCUR WB,RSRC/al ,MUX/R,S, ROT/ZERO, ALU/OR 
'XJCTRL/PREV'CUR.1SCUR"UB,ALPCTL/WX S,ROT/ZLlT24,Li T/LlTRLAlTRL/ai 
"WCTRL/PREV"CUR.ISCUR"WB,ALPCTL/WX"S,R0T/RR.MM.SIZ,MSRC/ai,VSlZE/1,DTYPE/BYTE 

"CCPSL/CC WB.CCBR ALUS.ALPCTL/WX sTROT/ZERO" 

"CCPSL/PSC WB.CCBR ALUS, ALU/OK, MOX/M.R1,RSRC/ZERO,MSRC/S1" ^ ^^^ ^ .,...r.„nT.. 

"CCPSL/PSL WB.CCBR ALUS, MSRC/ai, LI T/LITRLAI TRL/a2,R0T/ZLI TO, MUX/M.S. ALU/ANDNOT" 

"CCPSL/PSL"WB.CCaR"ALUS.ALU/ANDNOT,MUX/M.S,MSRC/ai,ROT/ZLIT24,LiT/LlTRL,LITRL/a2 

"CCPSL/PSL"WB. CCBR"ALUS,MSRC/ai,LlT/LITRL,LITRL/a2,R0T/ZLIT0,MUX/M.S, ALU/OR'' , 

•'CCPSL/PSL"W8.CC8R"ALUS, ALU/OR, MUX/M.S,MSRC/ai,R0T/ZLIT24,LlT/LlTRL.LlTRL/a2" 

••CCPSL/PSL"WB.CCBR~ALUS,MSRC/ai,SPW/MLON6,ALPCTL/WX_S,ROT/CLR2BM" 

"CCPSL/PSL WB.CCBR ALUS, MSRC/ai,SPW/ML0N6,ALPCTL/WXS,R0T/ZLI TO, LIT/LI TRL, LI TRL/S2" 

"CCPSL/PSL"WB.CC8R'ALUS,RSRC/S1 , ROT/ZERO, MUX/R.S,ALO/XOR" 
"CCPSL/PSLlW8.CCBRlALUS,ALPCTL/WX_S,R0T/ZLlTl6,LIT/LITRL,LiTRL/ai" 

"CCPSL/PSW WB.CCBR ALUS, MSRC/ai ,RSRC/ZER0,MUX/M,R1 , ALU/OR" ^ ^ ,, 
"CCPSL/PSW"WB.CC8R"ALUS,MSRC/ai, LI T/LITRL, LI TRL/a2,R0T/ZLnq,MUX/M.S, ALU/AND'* 

"CCPSL/PSW"WB.CCQR"ALUS,ALU/N0TAND,MUX/M.R1,MSRC/al,RSRC/a2 
"CCPSL/PSW"WB. CC8R"ALUS, ALU/OR, MUX/M.R1,MSRC/ai,RSRC/a2" 



'mLPCTL/WX 
ALPCTL/WX 
•ALPCTL/WX 
'DQ1/Q_WX, 
'DQ1/Q WX, 

•alpctU/wx 

'DQ1/Q WX, 

'alpctU/wx 

''DQ1/Q WX, 

"DQ1/Q"WX, 

"alpctC/wx 

"DQ1/0 WX, 

"alpctC/wx 
"alpctl/wx 
"alpctl/wx 
"alpctl/wx 
"alpctl/wx 
"alpctl/wx 
"alpctl/wx 

"DQ1/Q WX, 
"DQ1/C"WX, 
"DQ1/Q"WX, 
"DQ1/Q"WX, 
"DQI/Q'WX, 
"DQl/Q'WX, 
"DQl/Q'WX, 
"DQ1/Q"WX, 
"D01/0"WX, 
"D01/Q WX, 
"D01/Q"WX, 
"ALPLTE/WX 



Q S,MSRC/ai ,RSRC/a2,R0T/RR.MR.P" 
'0"S,R0T/RL.RM.4,nSRC/al,MSRC/a2" 
'Q"S.RSRC/al,MSRC/a2,R0T/RL.RM.P" 
SLD/A+B+CI.SR,MUX/R.Q,RSRC/ai,ALUSHF/ROT" 
ALU/A+B+CI.SL,MUX/R.O,RSRC/ai" 

S,R0T/MINUS1" 
WsRC/ai ,RSRC/ZERO,MUX/XM.R,ALU/B-A-CI ,ALUXM/SIGN' 

S, ROT/ZERO" 
flu3!/D.Q1.ALU/A^B+CI,ALUCI/ZER0" 
ALU/XOR,«UX/D.S,ROT/RL.MM,P,MSRC/ai" 

R.Q M,RSRC/ai ,MSRC/MDR,SPW/ML0N6,WCTRL/VA.WB" 
flSRC7ai, ROT/ZERO, MUX/M.S, ALU/OR" 

D Q.Q M,MSRC/ai" 
"D"R.Q"M,MSRC/ai ,RSRC/a2*' 
"rTQ MTWCTftL/MDR WB,MSRC/ai ,RSRC/a2" 

"S.O"XH,MSRC/ai,ROT/ZLIT0,LIT/LlTRL,LlTRL/a2,WCTRL/VA WB,VSIZE/1,DTYPE/L0N6'' 
^S.Q"XM,MSRC/al,ROT/ZLJT0,LIVLlTRL,LITRL/a2,WCTRL/MDR.WB,VSlZE/1,DTYPE/LONG" 
"R.O"M,WCrRL/VA WB.MSRC/ai ,RSRC/a2" 
"R.Q"M,MSRC/al,RSRC/a2" 
SlU/S+8+CI ,MUX/M.R1 ,MSRC/ai ,RSRC/ar^" 
ALU/A+8+CI,MUX/M.R1,MSRC/ai,RSRC/a^,ALUC]/ALKt" 
MSRC/ai,MUX/M.Ql,ALU/A-B-CI" 
MSRC/ai,RSRC/a2,ALU/A-8-CI,MUX/M.R*l" 

MSRC/ai,ROT/ZLIT0,LIT/LITRL,LITRL/a2,MUX/M.S,ALU/A-B-Cl" 
MSRC/ai,R0T/Z! lT8,LJT/LITRL,LITRL/a2,MUX/M.S.ALU/A-8-Cl" 
ALU/AND, MUX/M.S,MSRC/ai,ROT/RR. MR. 4, RSRC/a2" 

ALU/AND, MUX/M.S,MSRC/ai,ROT/RR.RR. SI Z,RSRC/a2,VSIZE/1,DTYPE/L0NG" 
ALU/ANP,MUX/M,R1 .MSRC/ai ,RSRC/a2" 

MSRC/ai,L]T/LITRL,LlTRL/a2,ROT/ZLiT0,MUX/M.S,ALU/AND 
MSRC/ai,LIT/LlTRL,LlTRL/a2,ROT/ZLlT0,MUX/M.S,ALU/ANDNOT" 

Q S,MSRC/ai,R0T/A5L.M.P" 



L 



MT098.MCX 
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G M[].RL.P 

Q'M[].RR.16 

Q"M[].SLJ 

Q"Mr].XZ.MM 

Q'M[] R[] 

O'OLlTOC] 

QlQ+M[] 

Q Q^-R[] 

Q'Q-MC] 

Q"Q-R[] 

qIr[] 

Q R[] MC3 

Q"R[]+0 

Q"RC>Q 

q'RC],SR.1 

Q"R[] D+Rb+ALKC 

Q"SEXT(M[]) 

q"SEXT(XB) PC PC+1 
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^A60 
A^61 

A465 
A^64 
AAb5 

AA67 
AA68 

A469 
4A70 
AA71 
AA72 
A473 
AA7A 
4A75 
AA76 
AA77 
AA78 
AA79 

A', 81 

AA82 

AA83 

AA8A 

AA85 

A/.86 

AA87 

AA88 

AA89 

AA90 

AA91 

AA9c' 

AA95 

AA9A 

AA9S 

AA96 

AA97 

AA98 

AA99 

A 500 

A501 

A502 

AS05 

A50A 

A50:- 

A 506 

A507 

A 508 

A509 

A510 

ASn 

A5U"' 
AS I 3 
ASIA RTEMPO Q -Q 



Q_SEXT(X8)-Rr3 PC^PCtl 

SEXT.Ml] STEPC [J 
0"UNPACK(MC] RC37 
q"XB PC PC+1 
Q"XB-R[1 PC PC+1 
Q'ZEXTCMCJ) 
Q"ZEXTC«[l)"Rn 
0'ZEXT(M[J).SL.1 
q"ZEXT(X8)-R[] PC PC+1 
q"ZLIT0[] 
Q"ZLITOn-M[] 
0"ZLITA[]-M[] 
Q'jllTPlU 

RBSP 



"ALPCTL/WX Q S^MSRC/aUROT/RL.MM.P" 

"ALPCTL/WX"Q"S,MSRC/ai,ROT/RR,MM,SIZ,VSIZE/l,DTYPE/WORD" 
*'0Q1/Q WX,AL0/AND.SL.MUX/M.S,MSRC/ai,ROT/MINUSl" 
"ALPCTC/WX Q S,MSftC/ai,ROT/XZ.MH" 

•'DQI/Q WX,MsRC/ai,SPW/MLONG, ALU/OR, MUX/R.S,ROT/2ERO,RSRC/0l2 
"R0;/OClT0,LlT/LlTRL,LlTRL/ai,ALPCTL/WX_Q_S ' 
"DQ1/Q WX,MSRC/ai,MUX/M.Q1,ALU/A+B+CI" 
"0Q1/Q WX,RSRC7ai,MUX/R.Q,ALU/B"A"Cr' 

" "DQl/Q WX,MSRC/a:,MUX/M.Ql,ALU/6-A"Cr' 
"DQ1/Q"UX,RSRC/ai,MUX/R.Q,ALU/e-A-CI" 
"DQl/Q'WX,RSRC/ai,ROT/ZERO,ALU/OR,MUX/R.S" 
"ALPCTC/WX S.Q R,SPW/ML0N6,MSRC/aJ,RSRC/ai, rot/zero" 
"D01/0 WX,RSRC7ai,R0T/ZER0,MUX/R.S,ALU/ATB+CI" 
••DQ1/Q"WX,RSRC/ai,MUX/R.Q,ALU/A-8-Cl" 
"DQl/Q-WX^ALU/A+B+CI.SR^MUX/R.S.RSRC/ai, ROT/ZERO" 
"DQl/Q'WX,RSRC/ai,SPU/f;L0NG,MUX/D.R1,ALU/A+B+CJ.ALUCl/ALKC 
••DQ1/Q"WX,MSRC/ai,RSRC/ZER0,MUX/XM.R, ALU/OR, ALUXM/SIGN" 
••DQl/Q"WX,MSRC/Xe.PC PC+ I , RSRC/ZERO,HUX/XM.R, ALU/OR, ALUXM/SIGN,DTVPE/BYTE, 

■ ISTRM/JSIZE PSIZE,VS]ZE/1" 
"DQl/Q WX,MSRC/XB.Pr PC+I ,RSftC/ai .ALU/A-B-ChMUX/XM.R^ALUXH/SJGN, VSIZE/1 , 

" DTYPE/8YTE JStRM/ISIZE.DSIZE" ^ ^__^ ^,. 

"ALPCTL/WX S.Q XM,ALUXM/SIGN,R0T/ZLI T0,ll T/Li TRL ,L I TRL/a2,MSRC/ai ,WCTR|./STEPC.WB" 
"ALPCTL/WX"Q s7MSRC/ai,RSRC/a?,R0T/GETFPf" 

*'DQ1/Q WX,RSRC/X8. PC PC+ ',RSRC/ZERO,M'JX/M.ft\ALU/OR JSTRM/JSIZE OSiZE ,DTYPE/JDEP.VSIZE/r ' 
"DQ1/Q"WX.ALU/A-8<J:MUX/M.R1,MSRC/XB. PC PC+l,RSRC/ai,lSrRM/lSlZE.DSlZE,VSIZE/1,DTYPE/BYTE" 
"DQ1/Q"WX,MSRC/ai,RSRC/ZCR0,MUX/XM.R,ALU70R.ALUXM/ZER0" 
•*DQl/C"WX,MSRC/ai,RSRC/a2,ALU/A-8"CI.MUX/XM.R,ALUXM/ZER0" 
"DQ1/Q'WX.MSRC/ai, ROT/ZERO, MUX/XM.S,ALUXM/ZERO.ALU/A+B+C J. SL" 

•'DQ1/Q"WX,ALU/A-B-CUMUX/XM.R,MSRC/XB.PC PC + I .RSRC/aiJ STRM/ISIZE_DSIZE ,VSIZE/1 ,DTYPE/BYTE'* 
"ALPCrr/WX S,R0T/ZLIT0,LIT/LlTRL,LITRL7ai" 

"DQl/Q WX,R0T/ZLIT0,Lir/LITRL.LJTRL/ai,MSRC/a2,MUX/M.S,ALU/B-A-C] * 
"DQ1/0"WX,R0T/ZLITA,LIT/LlTRL,LrfRL/ai,MSRC/a2,MUX/M.S,ALU/B-A-CI" 
"ALPCTC/WX Q S,ROT/ZL]TFL,LIT/LiTRL,LlTRL/ar' 



RNUM 
RNUM'l 
RNUM'D DO 

rnum"d"d-i 
rnum'o'zl itocj 

RNUM'PtiPRBi MTEMPO POPSiZ 
RNUM"Q Q+1 
RrJUM"a"0 + 1 

rnum"o"q-i 

RNUM"Q"ZLlT0f3 

rnum^rU] 

rnum'rcj*-c0nx(2) 

RNUM'RC] 

RNUM'R[]"RB*1 
RNUM"RCrRB + C0NX(2) 
RNUM"R[]'RB-1 
PNUM"C] 



'RSRC/ZERO.CLRRBSP" 

•MSRC/RNUM WBUS. ROT/ZERO, ALPCTL/WX.S" 

•MSRC/RNUM'WBUS.ROT/MINUSI^MUX/Z.S^ALU/A-B-CI" 

•MSRC/RNUM"W8US,DQ1/D WX ,ALU/A+B*CJ ,ALUCI/ONE .MUX/D .R1 ,RSRC/ZER0 ' 

>1SRC/RNUM'WBUS,DQ1/D'WX,ALU/A-B-CKALUCJ/0NE,MUX/D.RURSRC/ZER0" 

•MSRC/RNUM"W8US,DQl/D"WX.ALU/A+e+CI,MUX/Z.S,ROT/ZLlT0,LlT/LITRL,LlTR!./ai" 

•msrc/readRbs,spw/mloRg*' 

•msrc/rnum w8us,dq1/0 d wx,alu/a+b>c1 ,mux/r.q,rsrc/zero,aluli/one" 

■MSRC/RNUM"weUS,DQl/Q"w5?,ALU/AHB+Cl,MUX/R.0,RSRC7ER0.ALUCl/ONE ' 
"MSRC/RNUM"W3US,DQ1/Q"WX,ALU/B-A-CI,MUX/R.Q,RSRC/ZER0,ALUCI/0NE 
"MSRC/RNUM"WBUS,ALf^CTC/WX S,ROT/ZLI TOAI T/LITRL AITRL/ai 
"MSRC/RNUM"WBUS,RSRC/ai,R0l7ZERO,MUX/R.S.AlU/OR" 

"MSRC/RNUM'WBUS,ALU/A+8*CLMUX/R.S,RSRC/ai,R0T/C0NX.SIZ,VSIZE/l,DTYPE/W0RD" 
"MSRC/RNUM"W8US.SPW/RL0NG,RSRC/ai , ROT/ZERO, ALPCTL/WX_S" 
'•MSRC/RNUM'JBUS,SPU/RLONG,RSRC/ai,ALU/A-e-Cl.MUX/R.S,ROT/MlNUSl 

"MSRC/RNUM"WBUS,SPW/RLONO,RSRC/ai,ROT/rONX.SIZ,VSlZE/l,DTYPE/WORD,MUX/R.S,ALU/A+B+Cl 
"MSRC/RNUM"weuS,SPW/RL0NG,RSRC/ai,ALU/A*8*ChMUX/R.S, ROT/MINUS V* 
"MSRC/RNUM:w6US,ALPCTL/WX.S,R0T/ZLJT0,LITRL/ai.LIT/LITRL" 

"S'^W/RLONG.RSRC/ZERO.DQ1/Q_WX,MUX/R.Q,ALU/A-'B-CI" 



- c -. » 
M ,'f ■ 

^525 

A5?5 
4526 

A5^8 
tS29 

i*551 
4532 

^554 
4555 
4556 
i*557 
4558 
4559 

-.5^0 
^5^1 
4542 
i.545 
45^4 
4545 
i.546 
*.547 

45^8 
4549 
4550 
4551 
4552 
4555 
4554 
4555 

455o 
4557 

4558 

4559 
4560 
4561 
4562 
4565 
4564 
4S65 
-566 
^567 
*.568 
4569 
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RTEMP7 MCI Pi<.4-0> 31 Pl<5> 1 
RTFMP'~'MC]-ZL1T0C]" 
fyTEMP '■"»[]. AND, aiTSf] 
^TEMP7'"RNUM PL^<^"0> 31 PL<5> 1 
RTFMP7"RNUM_ZLlT0n" 

R[] 

RC3.su (RB*M[],ASR.5>.SR.T 

RC3.SIZ"-1 

R[3,SIZ -0 

Rr3.S17"-M[] 

RL3.S1Z -RB 

RC3,SI7"0 

R[3.SW"D 

RC3.SIZ FLAGS 

KC3.SIZ FPA 

RC3.SIZ M[3 

RC3.SIZ"M[3*1 

R[3.51Z MHtQ 

R[3.S1Z"MC>0*PSIC 

RC3.SIZ:mC3+RB 

RL3.SIZ MC]>R8tPSLC 

Rr3,SIZ MC3-1 

R[3.S1Z''MC3-Q 

R[l.Si;'«C3.AND.Re 

Rn.SirMC3.ANDN0T.Q 

Rr],siz"Hr3.ASR.-p 

RCl.SlZ"MC3.BC0Sy*/P 
RC3.SiZ''MC].N0^ 
RC3.SIZ MCj.NOTANP.RB 
RC3.SIZ"MC3.0R.Q 
Rn.SiZ'wn.OR.f^B 

R[i.5iz>r].RR.e 

R[3.5IZ'MC3.RR.P 
rC3.SIZ"MC3.RR.S1Z 

rc:.siz"mC].slj 

Rn.SIZ'M[3.xOR.Q 
RC3.SIZ'M[3.XOR,RB 
RCJ.SIZ'Q-RB-I 
Rf3,SIZ"Q Q 
RC3,SIZ"Q_D"MrJ.ASL.P 
RC3.SIZ HtJ 
RC3.SIZ Q.MC3.RR.SIZ 
Rr3.SiZ R8t1 

R[3.SIZ"PB*CONX{2J 
RC3.5IZ"RB-CONa(2J 

R[3.SIZ R8*0 
RCl.SIZlRB-D 
R[3.SI/ RB-1 
RC3.SIZ R6-Mn 
R[3,S1Z"RB-M[J-PSL( 
R[].SIZ"Re.Sl J 



"MSRC/RNUM_W8US,R0T/SL.PL.WB, ALU/AND, MUX/R.S,RSRC/ZERD,SPW/RL0N6" 

"MSRC/ai,SPW/RLONG,ROT/OLlT0.PL Ll T ,LJT/L1TRL AlTRL/IFF ,MUX/M.S, ALU/AND" 
"MSRC/a^ROT/ZLl TO, LIT/LI TRL,LlTRl/a2, MUX/M.S, ALU/A-8-CI, SPW/RL0N6" 
*>ISRC/ai,R0T/ZLJT8,LiT/iITRL,LlTRL/32,HUX/M.S,ALU/AND,SPW/RL0NG" ^ ,, 

■■ALPCTL/NOP,MSRC/WBUS RNUM, SPW/RL0NG,R0T/0L I TO. PL,L IT, L J T/L I TRL ,L J TRL/1 FF 
"SPW/RLONG,MSRC/RNUM.08US,ALPCrL/WX_S,ROT/ZLlT0,LTT/LlTRL,LITRL/31" 

*'RSRC/ai" 
"R5RC/ai,5PW/RSJ2E,ALU/AtBtCl.Sfi,MUX/R.S,R0T/ASR.M,3,MSRC/S2,DTYP£/BYTE.VSlZE/V' 

*'RSRC/ai,SPW/RSiZE,R0T/MINUS1,ALPCTL/WX^S" 

"RSRC/ai.SPW/RSIZE,R0T/ZER0,MUX/D.S,ALU78-A-Cl" 

"RSRC/ai,SPW/RSIZE,MSfiC/a2,R0T/Z£R0,MUX/M.S,ALU/B-A-CJ'* 

"RSRC/ai, SPW/RS J ZE, ROT/ZERO, MUX/R.S,ALU/8-A-cr' 

"RSRC/ai,SPW/RSJZE,ROT/2ER0,ALPCTL/WX^S" 

"RSRC/ai,SPW/RSIZE, ALU/OR, MUX/0. S,R0T7ZER0" 

"RSRC/ai,SPW/RSJZE,WCTRL/CM.TP.FPD. FLAGS" 

"RSRC/ai,SPW/RSIZE,FPA/WBUS FPA" 

'•RSRC/ai,SPW/RSIZE,ALU/OR-M0X/M.S, ROT/ZERO, MSRC/a2" 

•'RSRC/ai,SPW/RSlZE,HSRC/a2,MUX/H.S,R0T/MJNUSl,ALU/A-8-CJ" 

"RSRC/ai,SPW/RSJZE,MSRC/a2,MUX/M.Ql,ALU/A+B+CI" 

"RSRC/ai,SPW/RSIZE,MSRC/92,MUX/M.Q1,ALU/A+8+CJ,ALUCJ/PSLC" 

••RSRC/ai.SPW/RS]Z£,MSRC/a2,MUX/M.R1,ALU/A+B+Cr* 

"RSRC/ai,SPW/RSI2E,MSRC/a2,MUX/M.R1,ALU/A+B+CKALUCI/PSlC" 

"RSRC/ai.SPW/RSJZE,MSRC/a2,MUX/M,S,R0T/MJNUSl,ALU/A+BKI ' 

*'RSRC/ai,SPW/R5IZE,MSRC/a2,MUX/M,Q1,ALU/A-8-CI** 

"RSRC/ai,SPW/RSIZE,AIU/AND,MUX/M.Rl,MSRC/a2" 

"RSRC/ai,SPW/RSIZE,MSRC/a2,MUX/M.01,ALU/ANDNOT" 

*'RSRC/ai,SPW/RSI2E,MSRC/a2,ROT/ASR.M,-P,ALPCTl/WX S" 

•'RSRC/ai,SPW/RSIZ£,MSRC/a2,ALPCTL/WX^S,R0T/BCDSWP'' 

"RSRC/ai,SPW/RSlZE,MSRC/a2,R0T/MlNUST,MUX/M,S,ALU/N0TAND" 

■'RSRC/ai,SPW/RS17£,MSRC/a2,MUX/M.R1,ALU/N0TAND'* 

'RSRC/ai.SPW/RSIZE,MSRC/a2,MUX/M. 01, ALU/OR" 

'RSRC/al,SPW/RSIZE,MSRC/a2,MUX/M.R1, ALU/OR" 

'RSRC/ai,SPW/RSlZF,MSRC/a2,RCT/RR.«M,SIZ,ALPCTL/WX S,DTYPE/BYTE,VSJZE/V' 
**RSfiC/ai,SPW/RSlZE,MSRC/a2,R0T/RR.MM.P,ALPCTL/WX S" 
"RSRC/ai,SPW/RSJZE,MSRC/a2,R0T/fiR.MM,SlZ,ALPCTL/0K^S • 
"RSRC/ai,SPW/RSIZE,MSRC/a2, ROT/ZERO, MUX/M.S,ALU/A+B+Ci.SL" 
"RSRC/ai,SPW/RSJZE,MSRC/a2,MUX/M.Q1,ALU/X0R'^' 
*'RSRC/ai,SPW/RSIZE,MSRC/a2,MUX/M,R1,ALU/X0R" 
*'RSRC/ai,SPW/RSIZE,MUX/R.Q,ALU/B-A-Cl,ALUCJ/ONE" 
"RSRC/ai,SPWA?SJZE,ALPCTL/WX,Q.Q D'* 

"RSRC/ai,SPW/RSIZE,MSRC/a2.Ri3T/A?L.M,P,ALPCTL/WX D S" 

"RSRC/aUSPW/RSlZE, MSRC/a2,R0T/ZER0,MUX/M.S, ALU/Or, Di3l/0,WX" -.- 

••RSRC/ai,SPW/RSIZE,MSRC/a2,R0T/RR.MM,SIZ,ALPCTL/WX^Q^S" 
"RSRC/ai,SPW/RSIZE,ALU/A-B«C]jMUX/R.S,R0T/MINUS1" 

"HSRC/ai,SPW/RSIZE,ftOT/CONX.SIZ,DTYPE/W0R0,VSIZE/1,MUX/R.S,ALU/A*B+CI 
"MSRC/ai,SPW/RSJZE,R0T/C0NX,SIZ,DTYPE/W0RD,VSlZE/1,MUX/R,S,ALU/A-B-Cr' 
"R5RC/ai,SPW/RSlZE,«UX/D.R1,ALU/A*8+Ci" 
"RSRC/ai,SPW/RSIZE,MUX/D.Rl,ALU/B-A"CJ" 
'•RSRC/ai,SPW/RSIZE,R0T/MINUS1,MUX/R.S,ALU/A+B*Cr' 
*'RSRC/ai,SPW/RSIZE,MSRC/a2,MUX/M.R1,ALU/8-A-Cl" 
"RSRC/dl,SPW/RSJZE,MSRC/a2,MUX/M.R1,ALU/8-A-Cl,ALUCJ/PSLC" 
"RSRC/ai,SPW/RSJZE,ROT/ZER0,NUX/R.S,ALU/A+B+CI,SL" 
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MACRO. MIC Register Transfer Macros 

4570 RC] (CMC] RB).RR.4.AND.M8).SL.1 "RSRC/ai ,SPW/RLONG, ALU/AND. SL,MUX/M.S, ROT/RR. MR. ^,MSRC/Q2" 

4571 RC]"(M[] RB).RR.^ "RSRC/SI ,SPW/RLONG,MSRC/32,ROT/RR.MR.4,ALPCTL/WX_S 

4572 RC]"(M[] RB).RR.9 "RSRC/al ,SPW/RL0N6,MSRC/a2,R0T/RR.MR.9,ALPCTL/WX_S 
4575 RC3"(M[3 RB) .RR.P "RSRC/ai ,SPW/RL0NG,MSRC/a2,R0T/RR.HR.P,ALPCrL/WX^S'' 
4S7^ R[]"(MC3 RB).RR.PS "RSRC/aLSPW/RLONCMSRC/aa^ROT/Rfi.MR.PS^ALPCTL/W)! S" 

4575 RCl-CME] RB).RR.S "RSRC/aKSPW/RL0N6,MSRC/a2,R0T/RR.MR.S,ALPCTL/WX 5" 

4576 RC]"(MC] RBKXZ "RSRC/SUSPW/RL0N6,«SRC/a?,RDT/XZ.HR,ALPCTL/WX^S" ,,^^, ............ 

4577 RC]"(MC]iC0NX(2)).SR.1 "j^SRC/ai ,SPW/RLONG.ALU/A^-B+CI .SR,MUX/M.S,MSRC/32,ROT/CONX.SIZ,VSIZE/1/pTYPE/WORD" 

4578 R[]"*(M[3*RB).BCD "RSRC/ai ,SPW/RLONG,ALU/A+B+CI .BCD, MUX/M.Rl ,VSIZE/1 ,DTYPE/L0NG.MSRC/a2" 

4579 RC3"(M[3+RB+ALKC).BCD "RSRC/SI ,SPU/RL0N6,ALU/AfB+CI .BCD,ALUC1/ALKC,MUX/M.R1 .VSJZE/1 ,DTYPE/L0N6,MSRC/a2" 

4580 RCr MC3"RB).BCD "RSRC/ai SPW/RLONGALU/A-B-CI .BCD, HUX/M.R1 ,MSRC/a2,VSlZE/1 ,DTYPE/LONG'* ^ ^.. 

4581 R[3"(MC3-RB-ALKC).BCD "RSRC/ai ,SPW/RL0N6,ALU/A-B-CJ .8CD,ALUCI/ALKC,MUX/M.R1 ,MSRC/a2,VSJZE/1 ,DTYPE/LONG" 
^582 RC3"(MC3.AND.RB).RL.1 "RSRC/ai ,SPW/RLONG, ALU/AND. SL,MUX/M.R1 ,«SRC/a2,ALUSHF/R0T" 

4583 RC3"(RB MC3),RL.4 "RSrtC/ai ,SPU/RLONG,MSRC/a2,ROT/RL.RM.4,ALPCTL/WX_S 

4584 RC3'(R8 MC3).RL.P "RSRC/ai ,SPW/RL0NG,MSRC/a2,R0T/RL.RM.P,ALPCTL/WX^S" ,, 

4585 R[3"CRB*Q).SL.1 "RSRC/ai ,SPW/'^L0NG,ALU/A+8KI .SL ,MUX/rt .0,ALUSHF/2ER0 

4586 R[3"(RB--MC3<5"0>) "RSRC/ai ,SPW/RL0N6,ALU/A-B-CJ ,MUX/R,S,MSRC/a2,R0T/GETNIB" 

4587 «C3'(RB.0R.MC3<3-Q>) "RSRC/ai ,SPW/RLONG, ALU/OR, HUX/R.S,MSRC/a2.ROT/6ETNie" 

4588 RC3"-1 "RSRC/ai.SPW/RL0N6,R0T/MlNUSl,ALPCTL/WX^S" 

4589 R[3"-D "RSRC/ai ,SPW/RLONG, ROT/ZERO, MUX/D.S,ALU78"A"C]" 

4590 R[3"-M[J "RSRC/ai,SPW/RL0N6,mRC/a2,R0T/ZER0,MUX/M.S,ALU/8-A-Cl" 

4591 R[3'-R6 "RSRC/SI ,SPUI/RL0NG,ALU/B-A-C1 ,MUX/R.S, ROT/ZERO" 

4592 R[3"-ZEXT(M[J) "RSRC/al ,SPW/RL0N6,MUX/XM.S, ROT/ZERO, ALU/B-A-Cl ,ALUXM/ZER0,MSRC/a2" 

4593 RC3'0 "RSRC/ai ,SPW/RL0N6, ROT/ZERO, ALPCTL/WX^S" ^ ,. 
4504 R[3"8 "RSRC/ai,SPW/RL0NG,R0r/C0NX.SIZ,VSJZE7l,DTYPE/L0NG,ALU/A+B+Ci.SL,MUX/Z.S" 

4595 R[3"C0NX<1) "RSRC/ai ,SPW/RL0NG,R0T/C0NX,S1Z,VSJZE/1 ,DTYPE/BYTE ^ALPCTL/WX.S'' 

4596 R[3"C0NX(?) "RSRC/ai ,SPW/RL0NG,R0T/C0NX.S]Z,VSJZE/1 ,DTYPE/W0RD,ALPC1L/WX_S" 

4597 R[3"D "RSRC/ai,SPW/RL0N6, ROT/ZERO, MUX/D.S, ALU/OR" 

4598 RC3"D + C0NXn? 

4599 R[3"D+C0NX(?) 
460u RC3"D+C0NX(^> 

4601 RC3"D+RB ,-. - 

4602 RC3'D+RB+ALKr "RSRC^'ai ,SPW/RL0NG,«UX/D.R1 ,ALU/A+B+CI ,ALUC1/ALKC" 

4603 R[]"D-0 "RSRC/ai,SPW/RL0N6, ROT/ZERO, MUX/D.S,ALU/A-B-C I" 

4604 RCTd.NOTAND.RB "RSRC/ai .SPW/RL0NG,ALU/N0TAND,MUX/D.R1 " ^ ^ , ... 

4605 RC]"D.0R.(Mn.Ri.8; "RSRC/ai,SPW/PLONG, ALU/OK, MUX/D.S,ROT/RR, MM. SI Z, VSIZE/1 ,DTYPE/LON6,MSRC/a2" 

4606 R[3"D.0R.RB "RSRC/ai,SPW/RLONG, ALU/OR, MUX/D.RI" ^ ^ ^ _^,,, 

4607 RC3"D (D*R8).SL.l Q<G> 1 "RSRC/ai ,SPW/RL0NG,DQ3/SQL.D WX,ALU/A+B+CI .SL,MUX/D.R2,ALUSHF/ALU0.Q1" 

4608 RC3"D'-0 " "RSRC/ai ,SPW/RLONG, ROT/ZERO, HUX/D.S, ALU/8-A-CI ,DQ1/DWX" 

4609 RC3"D"-M[J "RSRt/ai ,SPW/RL0NG,MSRC/a2,R0T/ZER0,MUX/M.S,ALU/B"A-ri,DQl/D_WX" 

4610 RCl'D'O "RSRC/ai, SPW/RL0N6,R0T/ZER0,ALPCTL/WX^D,S" 

4611 Rr3"D'DHONXC4) "RSRC/aKSPW/RL0N6,DQ1/0 WX.ALU/A+8+CT,R0T/C0NX.SlZ ,VSIZE/\DTYPE/LONG,MUX/D.S" 

4612 R[3"D"DtQO "RSRC/ai ,SPW/RL0N6,DQ1/D WX,ALU/A+B+CI ,MUX/D.Q1 ,ALUC1/0NE ' 
4615 R[3"D"0-1 "R^RC/ai,SPW/RL0NG,R0T/MTNUSl,MUX/D.S,ALU/A+B+CI,DQ1/D WX" 

4614 R[3"0"D-CONX(4) "RSRC/31 .SPW/RLONG,R0T/CONX.SJZ,VSIZE/1 ,DTYPE/L0N6.MUX7D.S. 

4615 Rr3"D"Mn "RSRC/ai ,SPW/RL0N6,ALU/0R,MUX/M.S,R0T/ZER0,MSRC/a2,D01 /D WX 




4612 R[3 D D+QO 

461 5 R[3"D"0-1 n:nL/ai , orw/ ni. wku , tw i / .■.ii^w*> i , .-.««/ u . ^ ,nu«f o • w • >. a ,./•... i^^«'» 

4614 R[3"0"D-CONX(4) "RSRC/31 .SPW/RLONG,R0T/CONX.SJZ,VSIZE/1 ,DTYPE/L0N6.MUX7D.S,ALU/A-B-CI ,DQ1/D_WX" 

4615 Rr3"D"Mn "RSRC/ai ,SPW/RL0N6,ALU/0R,MUX/M.S,R0T/ZER0,MSRC/a2,D01 /D WX" 
A616 RC3"D"MC3-0 "RSRC/ai ,SPW/RL0N6,MSRC/a2,R0T/ZER0,MUX/M.S,ALU/A-B-CI ,Di3l/D.WX" , 

.._ .--.-..., . "RSRC/ai,SPW/RL0NG,DQ1/D WX,MSRC/a2,R0T/MlNUS1 ,MUX/M.S,ALU/A+B+CI" 

"RSRC/ai,SPW/RLONG,ALPCT[:/UX D Q.Q_D" 

"R5RC/ai,SPW/RL0NG,ALpCTL/WX D Q S,R0T/MJNUS1*' 

"DcDf/ai CC5I.I/DI nwr ai dpti /uv T\~r\ c MCor/DMiiM uDii^ DnT/MIwiKl" 



4617 R[]'D'M[]-1 

4618 RC3lOlO Q D 

4620 R[3"D"0'RNUM -i "RSRC/ai i SPW/RLONG;A[PCTL/WX"bXs''MS^ 

^621 RC]"D"RS»1 ■ "RSRC/ai,SPW/RL0NG,R0T/MINUST,WuX/R.S,ALU/A-B-CI(DQ1/D WX" 

^622 R[]"0"R6tfONX(4) "RSRC/ai ,SPW/RL0N6,ALU/A+B*CI ,MUX/R.S,R0T/C0NX.SIZ,VSI7E/1 ,DTYPE/L0NG,DQ1/D.WX" 

^625 RTJ'D'RB-^ "RSRC/SI ,SPW/RL0NG,R0T/MINUS1 ,MUX/R.S,ALU/A+B+CI ,DQ1/D WX" 

-^624 R[]"D"RB-lONX(A) "RSRC/ai ,SPW/RL0NG,R0T/C0NX.s1Z,VSIZE/1 ,DTYPE/L0NG,MUX7R.S,AI.U/A-B-C1 ,DQ1/0^WX" 
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'.025 


RLl D ZEXT(M[]) 


A626 


R[]'Fyp(Mr]) 


A627 


Rr]"FLAGS 


^628 


RCD'FLAGS 


^629 


RTD-FPA 


A650 


R[3**MEMSCR 


A651 


RCTMC] 


A652 


R[j'Mr.] + (RB.ASL.SI2) 


A633 


Rr]"M[]>1 


A63; 


RC]"ML.]H0NX(1) 


A635 


RC]"M[3+CONX(2) 


^656 


R[]''Ml] + CONX(A) 


A637 


R[]~M[]^PL 


A638 


Rr]'M[J+Q 


^639 


R[]"ML]+Q+; 


^6^0 


R[]"M[]+RB 


^6^1 


Rr]"ML]+RB+ALKC 


^642 


R[]~MC]+RB+PSLC 


A6A3 


RL3'MC]*SL 


A64A 


R[]'M[]"0 


A6^5 


R[]"H[]-1 


A6A6 


R[]"H[]"C0NX(2) 


^6A7 


RC3"MC]-CONX(4) 


•^6^8 


RC]'MC]-Q 


'!.649 


R[]"M[]-RB 


-A650 


R[]"MC].AND.RB 


•A651 


R[]"MC].ANDNOT.Q 


;A652 


R[]"M[].ASL.P 


;A653 


RL]"MCj.ASR.-P 


;A6SA 


RC]"M[].ASR.3 


;4655 


R[]"M[].ASR.P 


;^656 


R[]'M[].aCDSWP 


;A657 


R[]"M[].CIR^B 


;A6S8 


R[]"MC].CLR2B 


;A659 


RC]~MC].CLR3B 


;4660 


R[J"MC].fPLIT 


;/i661 


R[J"M[]. NIBBLE 


;A662 


RC]"M[].0R.(RB.RR.16) 


;A663 


RC]'MC].0R.(RB.RL.16) 


;A66A 


R[]"H[].OR.(RS.RR.SIZ) 


;4665 


RCj'mCD.OR.Q 


;A666 


R[]'MC].OR.RB 


;A667 


R[]"MC].RL.2A 


;4668 


R[]"MC].RL.9 


;A669 


RC]'MC].RL.P 


;^670 


R[J"M[].RR.t6 


;4671 


R[]'MC].RR.2A 


;^67? 


RC]"M[].RR.8 


;A673 


RC]'M[].RR.P 


;A674 


RCJ'MCJ.RR.PS 


;';675 


Rr]'M[].SR.) 


;A676 


R[]'M[],XOR.RB 


;A677 


R(:]"M[].X7 


;A678 


Rr]"MrJ<5-0>+RB 


;A679 


Ri:]"NOT(M[]).AND.RB 
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"RSRC/ai 

"RSRC/S1 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/ai 

"RSRC/S1 



SPW/RL0N6 
SPW/RL0N6 
SPW/RLONG 
SPW/RLONG 
SPW/RLONG 
SPW/RLONG 
SPW/RLONG 
SPW/RLONG 
SPW/RLONG 
SPW/RLONG 
SPW/RLONG 
SPW/RLONG 
SPW/RLONG 
SPW/RLONG 
SPW/RLONG 
SPW/RLONG 
SPW/RLONG 
SPW/RLONG 
SPW/RLONG 
SPW/RLONG 
SPW/RLONG 
SPW/RLONG 
SPW/RLONG 
SPW/RLONG 
SPW/RLONG 
SPW/RLONG 
SPW/RLONG 
,SPW/RLONG 
,SPW/RL0N6 
, SPW/RLONG 
, SPW/RLONG 
.SPW/RLONG 
.SPW/RLONG 
■SPW/RLONG 
, SPW/RLONG 
.SPW/RLONG 
, SPW/RLONG 
, SPW/RLONG 
.SPW/RLONG 
.SPW/RLONG 
.SPW/RLONG 
.SPW/RLONG 
.SPW/RLONG 
, SPW/RLONG 
, SPW/RLONG 
, SPW/RLONG 
, SPW/RLONG 
, SPW/RLONG 
, SPW/RLONG 
,SPW/RLONG 
, SPW/RLONG 
, SPW/RLONG 
,SPW/RLONG 
, SPW/RLONG 
, SPW/RLONG 



MSRC/a2, ROT /ZERO, MUX/XM.S, ALU/OR, DQ1/D„WX" 

MSRC/a2,R0T/GETEXP,ALPCTL/WX S" 

WCTRL/CM.TP.FPD. FLAGS" 

WCTRL/FLAGS WB, ROT/ZERO, MUX/R.S, ALU/AND" 

FPA/WBUS FP;^" 

WCTRL/MEWSCR" 

ALU/OR, MUX/M.S, ROT/ZERO, MSRC/a2" 

MSRC/a^,R0T/ASL.R.SI2,MUX/M.S,ALU/A+8+Cl" 

ALU/A-B-CI,MUX/M.S,MSRC/a2,R0T/MINUSr' 

MSRC/a2,R0T/C0NX.SIZ.VSI2E/1.PTYPE/8YTE,MUX/M 

MSRC/a2,R0T/C0NX.SiZ,VSJ2E/1,DTYPE/W0RD,MUX/M 

MSRC/a2,R0T/C0NX.SIZ,VSIZE/nDTYPE/L0NG,MUX/M 

MSRC/a2, ROT/PL, MUX/M.S,ALU/A+B+CI" 

MSRC/a2,MUX/M.01,ALU/A+8+Cl" 

ALU/A+B+CI,ALUCI/0NE,MUX/M.Q1,MSRC/a2" 

ALU/A+B+Cl,MUX/M.RI,MSRC/a2" 

MSRC/a2,MUX/M.R1,ALU/A+e+CI,ALUC]/ALK:C" 

,M5RC/a2,MUX/M.Rl,ALU/A+B+Cl,ALUCI/PSLC" 

MSRC/a2,R0T/SL,MUX/M.S,ALU/A+B+Cr' 

MSRC/a2, ROT/ZERO, MUX/M.S,ALU/A-B-C I" 

ALU/A+B+C],MUX/M.S,MSRC/a2,R0T/HINUS1" 

MSRC/a2,VSIZE/1,DTYPE/W0RD,R0:/C0NX.SIZ,MUX/M 

MSRC/a2,VSIZE/1,DTYPE/LONG,ROT/CONX.SJ2,MUX/M 

MSRC/a2,MUX/M.Ql ,ALU/A-8-cr' 

ALU/A-B-CJ ,MUX/M.R1 ,MSRC/a2" 

MSRC/a2,MUX/M.R1 , ALU/AND" 

MSRC/a2,ALU/ANDN0T,MUX/M.Q1" 

MSRr/a2,R0T/ASL.M.P,ALPCTL/WX^S*' 

MSRC/a2,R0T/ASR.M.-P,ALPCTL/WX^S" 

MSRC/a2,R0T/ASR.M.3,ALPCTL/WXj" 

MSRC/a2,R0T/ASR.M.P,ALPCTL/WX,S" 

MSRC/a2,R0T/8CDSWP,ALPCTL/WX 5" 

MSRC/a2,R0T/CLRlBM,ALPCTL/WX'S" 

MSRC/a2,R0T/CLR2BM,ALPCTL/WX S" 

MSRC/a2,R0T/CLR58M,ALPCTL/WX^S" 

MSRC/a2,R0T/FPLIT,ALPCTL/WX 5 ' 

R0T/GETNIB,MSRC/a2,ALPCTL/W5J S" 

ALU/OR, MUX/M.S,ROT/RR.RR.SJZ,MSRC/a2,VS12E/1, 

ALU/OR, MUX/M,S,ROT/RR.RR.SI2,MSRC/a2,VSI2E/1, 

,R0T/RR.RR.SlZ,MSRC/a2, ALU/OR. MUX/M.S" 

.ALU/0R^MUX/M.Q1,MSRC/a2" 

MSRC/aJ,MUX/M.Rl , ALU/OR" 

,MSRC/a2,R0T/RR.«M.SIZ,VSIZE/1,DTYPE/BYTE,ALPC 

,MSRC/a2,ALPCTL/WX S,ROT/RL.MM.PTE" 

,HSRC/a2,R0T/RL.MM:p,ALPCTL/WX S" 

,MSRC/a2,ROT/RR.MM.SIZ,VSI2E/1,DTYPE/WOR0,ALPC 

.ALPCTL/WX S,R0T/RR.MM.S12,VSI2E/1,DTYPE/L0NG, 

.ALPCTL/WX'S,R0T/RR.MM.S]Z,VSI2E/1,CTYPE/BYTE, 

,MSRC/a2,R0T/RR.MM.P,ALPCTL/WX„S" 

.«SRC/a2,ROT/RR.MM.PS,ALPCTL/W5! S" 

.MSRC/a2,MUX/M.S, ROT/ZERO, ALU/A+B+Cl.SR'* 

.ALU/XOR.MUX/M,Rl ,MSRC/a2'' 

.ALPCTL/WX S,R0T/XZ.MM,MSRC/a2*' 

.ALU/A+B+CT,MUX/R.S.MSRC/a2.R0T/GETNIB" 

,ALU/N0TAND,MUX/M.R1 ,MSRC/a2" 



.S,ALU/A+B+C1 
.S,ALU/A+B+CI 
.S.ALU/A+B+CI 



.S.ALU/A-B-CI 
.S,ALU/A-B-CI 



DTYPE/WORD" 
OTYPE/WORD" 



TL/WX S* 



TL/WX S" 
MSRC/32*' 
MSRC/a2" 
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4680 R[] NOT(M[].ASR.-P) 

4681 R[]"PL M[]-RB 
A682 R[]~PL"Q Q M[] 

4683 RCD'PL'Q-Mr] 

4684 RC]"PSC 

4685 R[]"Q Q D 

4686 R[]"Q Q'M[] 

4687 R[]"Q-Mn 

4688 R[]'Q ((M[]+Q).SL.1).0R.1 
^689 RC]"Q'0 

4690 R[]'q"C0NX(1) 

4691 R[]"q"C0NX(4) 

4692 R[]"Q"0 

4695 RC] Q 0+RB+ALKC 

4694 R[]~Q"D M[3 

4695 R[]"q""E!(P(M[]) 

4696 R[]"Q"M[] 

4697 R[] MED.XZ.MM 

4698 R[j"'Q"Q"M[] 

4699 R[] Q RB+Q 

4700 RCD'Q ZEXT(M[]) 

4701 RC]"rB+1 

4702 RC3 RB+C0NX(1) 

4703 RC]"RB+C0NX(2) 

4704 RC3"*RB + CONX(4) 

4705 R[]"RB + CONX,SU 

4706 RC]"RB+Q 

4707 RCl-RB-l 

4708 RC3"RB-C0NX(Z) 

4709 R[3"RB-C0NX(4) 

4710 R[]"RB-C0NX.SIZ 

4711 R[]"RB-D-ALKC 
471? RC]"RB"MC3 

4713 RC]"RB"MCD-PSLC 

4714 RCl'RB-Q 

4715 RC]*RB.AN0.(M[].RR.16) 

4716 R[]"RB.AND.(MC].RR.8) 

4717 RC3"RB.ANDN0T.Q 

4718 R[3"RB.ASL.1 

4719 R[3 RB.ASL.2 

4720 R[3"R6.ASL.7 

4721 Rr3'R8.ASL,SIZ 

4722 RC3"RB.OR.(MC3.ASL.P) 

4723 RC3"R8,0R.(M[3.RL.16) 

4724 R[3'RB.OR.(M[3.RL.24) 

4725 R[3"RB.0R.(MC3.RL.8) 

4726 RC3'RB.0R,(MC3.RL.9) 

4727 R[3'RB,OR.(MC3.RR.16) 

4728 R[3"RB.OR.(MC3,RR.24) 

4729 R[3'RB.OR.(MC3.RR.8) 

4730 RC3'RB.0R,(M[3.RR.S1Z) 

4731 RC3"RB,0R.CM[3.XZ) 

4732 RC3"RB,0R.C0NX(1) 
4753 Rfl'RB.OR.O 

4734 R[3'RB.0R.Z£XT(Mr]J 



"RSRC/ai.SPW/RL0NG,MSRC/a2,R0T/ASR.«.-P,ALPCTL/WX^.N0T.S*' , 
"RSRC/S1.SPW/RL0N6.«SRC/a2,MUX/M.R1,ALU/A-B"CI,R0T/SL.PL WB" 
'*RSRC/ai ,SPW/RL0N6,R0T/SL.PL WB,MSRC/5l2,ALPCTL/WX^Q.O.M"^ 
"RSRC/ai,SPW/RLON6,MSRC/a2,MDX/M.Ql,ALU/8-A-CI,R0T/SL.PL_WB" 
"RSRC/ai,SPW/RL0N6,CCPSL/WB PSL.CCBR.SIGND" 
"RSRC/anSPU/RL0NG,ALPCTL/W5? Q.Q D" 
"RSRC/5)1,SPW/RLONG,MSRC/a2,ArPCTi:/WX^Q.Q M" 
"RSRC/5)USPW/RL0NG,MSRC/S2,MUX/M.Q1,SLU/8-A-CJ" 
"RSRC/ai,SPW/RL0NG,DQ1/Q WX,ALU/A+B+CI .SL.MUX/M.QI ,MSRC/a2,ALUSHF/0NE" 

"RSRC/ai,SPW/RL0NG,R0T/ZER0,ALPCTL/WX Q S'^' 

"RSRC/S1,SPW/RL0NG,R0T/C0NX.SI2,VSIZE71,DTYPE/BYTE,ALPCTL/WX.Q_S 

"RSRC/ai,SPW/RL0N6,R0r/C0NX.SiZ,VSIZE/1.DTYPE/L0NG,ALPCTL/WX.Q.S" 

"RSRC/ai,SPW/RLON6.R0T/2ERO,MUX/D.S,ALU/OR,DQ1/O WX" 

"RSRC/ai,SPW/RL0NG,DQ1/Q WX,«UX/D.R1 ,ALU/A+B+CJ ,ALUCI/ALKC" ^, 

"RSRC/ai, SPW/RL0N6.MSRC/52. ROT/ZERO, MUX/M.S, ALU/OR, DQ1/Q_DWX" ^, 

"RSRC/anSPW/RL0N6.MSRC/a2,R0T/6ETEXP,ALU/A+B+CI,MUX/Z-S,D3l/Q.WX" 

"RSRC/ai,SPW/RL0NG,MSRC/a2,R0T/ZER0,MUX/M.S, ALU/OR, DQI/Q^WX" 

"RSRC/ai,SPW/RLONG.ALPCTL/WX Q S,MSRC/a2,R0T/XZ.MM'* 

"RSRC/ai,SPW/RL0N6,DQ1/Q WX,AlO/B-A-CI ,MUX/M.Q1 ,MSRC/a2" 

"RSRC/ai.SPW/RL0N6,DQ1/Q"WX,MUX/R.U,ALU/A+B+CI" 

"RSRC/ai,SPW/RLONG,MSRC/32,ROT/ZERO,MUX/XM.S, ALU/OR t)Q1/Q.WX" 

"RSRC/ai,SPW/RLONG.ROT/MlNUSl,NUX/R.S,ALU/A-B-Cr' 

"RSRC/ai,SPW/RL0N6,ALU/A+B+CI,MUX/R.S,R0T/C0NX.Sr.,VSIZE/UDTYPE/BYTE ' 

"RSRC/ai,SPW/RL0NG,R0T/C0NX.SIZ,MUX/R.S,ALU/A+8+lI,VSIZE/1,DTVPE/W0RD 

"RSRC/ai,SPW/RL0NG,ALU/A+8+CI,MUX/R.S,R0T/C0NX.SlZ,VSIZE/1,DTYPE/L0NG*' 

"RSRC/ai,SPW/RL0N6.ALU/A+B+CI,MUX/R.S-R0T/C0NX.SIZ,VSIZE/1,DTYPE/IDEP" 

"RSRC/ai.SPW/RLONG,HUX/R.Q,ALU/A+B+Cl'^* 

"RSRC/ai,SPW/RL0NG.R0T/MINUS1,MUX/R.S,ALU/A+B+CI" 

"RSRC/ai,SPW/RL0NG.R0T/C0NX.SIZ,MUX/R.S,ALU/A"B-CI,VSlZE/1,DTYPE/W0RD;; 

"RSRC/ai,SPW/RL0N6,ALU/A-B-CJ,MUX/R.S,R0T/C0NX.SIZ.VSIZE/1,DTYPE/L0NG" 

"RSRC/ai,SPW/RL0N6.R0T/C0NX.SIZ,MUX/R,S,ALU/A-B-CI" 

"RSRC/ai,SPW/RL0NG.MUX/D.R1,ALU/B-A-CI,ALUCI/ALKC" 

"RSRC/aUSPW/RL0NG,ALU/B-A"Cl,MUX/M.R1,MSRC/a2" 

"RSRC/ai,SPW/RL0NG,MSRC/a2,MUX/M.R1,ALU/B-A-CI,ALUCi/PSLC" 

"RSRC/ai,SPW/RL0N6,MUX/R.Q,ALU/A-B-CI" 

"RSRC/ai,SPW/RLONG. ALU/AND, MUX/R.S,ROT/RR. MM. SIZ.MSRC/a2,VSIZE/1,DTYPE/W0RD 

"RSRC/''^1.SPW/RL0NG,ALU/AN0,MUX/R.S,ROT/RR.MM.SIZ,MSRC/a2,VSIZE/1,DTYPE/BYTE" 

*'RSRC/aUSPW/RL0N6,MUX/R.Q,ALU/ANDN0T" 




"RSRC/anSPW/RLONG,MSRC/a2,R0T/ASL.M-P,MUX/R.S,ALU/QR** 
"RSRC/ai,SPW/RL0N6. ALU/OR, MUX/R.S,ROT/RR. MM. SI Z,MSRC/a2,VSI2E/1,DTYPE /WORD" 
"RSRC/aUSPW/RLONG. ALU/OR, MUX/R.S,ROT/RR. MM. SIZ,MSRC/a2,VSlZE/l,DTYPE /BYTE" 
"RSRC/ai.SPW/fiL0NG,ALU/0R,MUX/R.S,R0T/RR.MM.SIZ.MSRC/a2,VSIZE/1.DTYPE/LONG" 
"RSRC/ai,SPW/RL0N6,MSRC/a2,MUX/R.S, ALU/OR, ROT/RL. MM. PTE" 




"RSRC/ai, SPW/RLONG.^.OT/XZ.MM,MUX/R.S, ALU/OR, MSRC/a2' 
"RSRC/ai.SPW/RLDNG, ALU/OR, MUX/R.S,R0T/C0NX.S1Z,VSIZE/1,DTYPE/BYTE" 
"RSRC/ai,SPW/RLONG,MUX/R.Q,ALU/OR'^' 
"RSRC/ai,SPW/RL0MG.MSRC/a2,MUX/XM.R,ALUXM/ZER0, ALU/OR" 
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^755 
4736 
A737 
A738 

ai^ 

4740 

4741 

4742 

4743 

4744 

4745 

4746 

4747 

4748 

4749 

4750 

4751 

4752 

4753 

4754 

4755 

4756 

4757 

4758 

4759 

4760 

^761 

4762 

4763 

4764 

4765 

4766 

4767 

4768 

4769 

4 770 

47/1 

4772 

4773 

4774 

4^75 

4776 

4777 

4778 

4779 

4780 

4781 

4782 

4785 

4784 

4 785 

4786 

4787 

4788 

4789 



RC] RB,RLJ6 

R[3"RB.RL.8 

RCl-RB.RL.P 

R[]"RB.RR.24 

R[]"RB,RR.8 

RC3"RB.RR.P 

R[]"RB.X0R.M1NUS1 

R[]"RB.XZ 

RCD-RBSP 

R[3"RNUM 

R[]"RNUM MTEMPO.XZ 

RL3'SEXTTMC]) 

R[3~TB 

R[]"VA M[] 

R[3 VA RB+1 

R[3~VA"RB-Q 

R[3~WDR 

RC3IXB PC_PC+1 

R[3.XB PC.PC+4 

RC],XB PC_PC+1 

R[3 ZEXTCMEJ) 
RC3'7EXT(M[]).SL.1 
Rr3;7EXT(XB) PC.PC+1 

R[]_ZEXT(X6) PC„PC+2 



SL [3 

soPtipr 

SOf TIPR'Mn.RR.16 

spicr_sPmcr 

STtPC (Mr]+2).SR.1 

STEPC'(M[3 + aJT0[J).SR. I 

STEPC'CSEXT(MC3)*2).SR.1 

STEPC"(ZEXT(MC3)+CONX(2)),SR.1 

STEPC"14, 

STEPC 2 

STEPC'50. 

STEPC"6 

STEPC"0 (M[3+CONX(2)).SR.1 

STEPC'D"M[3-ZLIT0[3 

STEPC*'D"M[3.SR.1 

STEPC"D"RNUM ZLITOCJ 

STEPC"D~SEXTTMl3).SR.1 

STEPC'Mr3+ZLITOr3 

STEPC"M[3-R[3 

STEPC"MC3-ZL1T0[3 

STEPC"MC3.SR.1 

STEPC"'MC]<3-0>. 

5TEPC"MC3 RC3.RR.P 

STEPC"MC3"ZLJTOC3 



"RSRC/ai,SPW/RL0NG,R0T/RR.RR.SIZ/v'SiZE/1,DTYPE/W0RD,ALPCTL/WX^S,, 
"RSRC/ai,SPW/RL0NG,R0T/RR.RR.SiZ,VSlZE/1,DTYPE/L0N6,ALPCTL/WX,S' 
"RSRC/ai,SPW/RL0N6,R0T/RL.RR.P,ALPCTL/WX.S" 

"RSRC/anSPW/RLONG,ALPCTL/WX S,R0T/RR.RR.SJZ,VSIZE/1 ,DTYPE/LONG 
"RSRC/ai,SPW/RL0NG,R0T/RR.RR.S]Z,VSIZE/1,DTYPE/BYTE,ALPCTL/WX^S" 
"RSRC/S1.SPW/RL0NG,ROT/RR.RR.P,ALPCrL/WX S" 
"RSRC/ai,SPW/ftL0N6,R0T/HINUS1,MUX/R.S,ALD/X0R" 
"RSRC/ai,SPW/RL0N6,ALPCTL/WX S,ROT/XZ.RR" 
"RSRC/ai ,SPW/RLONG,«SRC/WB RBSP,ALPCTL/N0P'* 
"RSRC/ai,SPW/RLONG,ALPCTL/ROP,MSRC/WBUS RNUM" 
"RSRC/ai,SPW/RLONG,MSRC/RNUM WBUS,ALPCTC/WX S.ROT/XZ.MM" 
"RSRC/ai,SPW/RL0NG,MSRC/a2,Ai:UXM/SIGN,MUX/XW.S,R0T/MINUS1, ALU/AND" ,, 
"fiSRC/ai,SPW/RL0NG,MSRC/TB,BUS/PRB.RD.VSIZE/1 , ALU/OR, MUX/M.S, ROT/ZERO" 
"RSRC/ai, SPW/RL0N6,MSRC/a2, ROT/ZERO, MUX/M.S, ALU/OR. WCTRL/VAW8" 
"RSRC/ai,SPW/RL0N6,ROT/MINUS1.MUX/R.S,ALU/A-B-CI,WCTRL/VA.WB" 
*'RSRC/ai,SPW/RL0N6,MUX/R.Q,ALU/A-8-C],WCTRL/VA WB" 
"RSRC/ai,SPW/RLONG,WCTRL/HBUS WDR,MSRC/WDR,ALU70R,MUX/M.S, ROT/ZERO" 
"RSRC/ai,SPW/RL0N6,ALU/0R,MUX7M.S,MSRC/Xe.PC PC+J , ROT/ZERO, JSTRM/ISIZE.DSIZE, 

VS]ZE/1,DTYPE/8YTE" 
"RSRC/ai,SPW/RLONG,ALU/OR,MUX/M.S.MSRC/XB.PC PC+J , ROT/ZERO JSTRM/ISIZE.DSIZE, 

VSJZE/1,DTYPE/L0N6" 
"RSRC/ai,SPW/RL0N6, ALU/OR. MUX/M.S,MSRC/X8. PC PC+I , ROT/ZERO, ISTRM/ISIZE.DSIZE. 

VSJZE/1,DTYPE/IDEP" 
"RSRC/ai,SPW/RLONG, ALU/OR, MUX/XM.S,MSPC/a2, ROT/ZERO" 
"RSRC/ai,SPW/RL0NG,ALU/A+B+CI.SL.MUX/XM.S,ALUXM/ZER0.MSRt/a2, ROT/ZERO" 
"RSRC/ai,SPW/RL0N6,MSRC/XB.PC PC+1,R0 I/ZERO, MUX/XM.S, ALU/OR JSTRM/ISIZE.OSIZE , 

VSJZE/1,DTYPE78YTE'^' 

"ksrc/ai,spw/rlong,msrc/xb.pc pc+ i ,rot/zero,mux/xm.s, alu/or, istrm/i size_dsize , 

vsize/i,dtype7word" 

"rot/olito.sl ljt,lit/litrl,litrl/ai" 

*'wctrl/softjpr wb. rot/zero, alpctl/wx^s'* 

'vctrl/softipr"wb,alpctl/wx s,msrc/at,rot/rr.mm.siz,vsize/kdtype/word" 

"rsrc/spnjcr.sp1cr,spw/rs1zf,r0t/rr.rr.siz,vsizf/1,dtype/w0rd,alpctl/wx.s" 

••wctrl/stepc wb.alu/a+8 + cj ,sr,mux/m.s,msrc/ai ,rot/zli to,lit/litrl .lltrl/2'' 
"wctrl/stepc'wb,msrc/ai,lit/litrl,lltrl/a2,rot/zlit0,alu/a+b+cj.sr,mux/m.s ' 

"WCTRL/STEPC"WB,ALU/A+B+CI,SR,MUX/XM.S.MSRC/ai,R0T/ZLlT0AlT/LiTRL.LITRL/2" 

"WCTRL/STEPC"WB,ALU/A+8+Cl.SR,MUX/XM.S,MSRC/ai,R0T/C0NX.SIZ,VSlZE/1,DTYPE/W0RD,ALUXM/ZER0" 

••MISC/SC 14"" 

"MISC/SC"2" 

"MISC/SC 30" 

"MISC/SC"6" 




"WCTRL/STEPC"WB.MSRC/3lAlT/LlTRL,LITRL/a2,R0T/ZLlT0,ALU/A+B+CI,MUX/M.S" 
"WCTRL/STEPC"WB,MSRC/ai,RSRC/a2,ALU/A-B-CI,MUX/«.R1" 

"WCTRL/STEPC"WB,MSRC/ai,LIT/LJlRL,L]TRL/a2,R0T/ZLiT0.ALU/A-B-Cl,MUX/M.S" 
"WCTRL/STEPC"WB,ALU/A+B+Ci.SR,MUX/M.S,MSRC/ai, ROT/ZERO" 
'•WCTRL/STEPC~WB,MSRC/ai ,ROT/GETNIB,ALPCTL/WX S" 

"WCTRL/STEPC"WB,MSRC/ai,SPW/MLONG,ALPCTL/WX 5.RSRC/a2,ROT/RR.RR.P" 
"WCTRL/STEPC"WB,MSRC/ai,SPW/MlONG,ALPCTL/WX^S,RQT/ZLIT0,LIT/LITRL,LlTRL/a2" 
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A?90 

A?91 

A792 

A793 

^79A 

4795 

A 796 

A797 

4798 

4799 

4800 

4801 

4802 

4803 

4804 

4805 

4806 

4807 

4808 

4809 

4810 

4811 

4812 

4813 

4814 

4815 

4816 

4817 

48:s 

4819 

4820 

4821 

4822 

4823 

4824 

4825 

4826 

4827 

4828 

4829 

4830 

4831 

4832 

4833 

4834 

4835 

4836 

4837 

4838 

4839 

4840 

4841 

4842 

4843 

4844 



STEPC MC] ZL1T28E] 

STEPC"PL " 

STEPC Q MC3.SR.1 

STEPC"Q-R[],SR.1 

STEPC"Rr.l.RR,P 

STEPC"R[].SR.1 

STEPClZLITOC] 

TB BAD PARITY 

TB"D+7LIT8C] 

TB"R[] 



TCSR 

TCSR M[].AND.ZLIT16L] 

TCSRlME3.0R.RC] 

TOYCR D.X0R.ZLIT16L] 

TOYCR'D (MC].XZ).0R.RC] 

TOYCR'Mr].OR.R[] 

T0YCR"MCJ.0R.ZLIT16[] 

TOYCR'MEJ MB-ZLin6C3 

T0YCR"M[rZLiT16[] 

TRAR_ZLITT6[] 

TU58REGS MC3.AND.0L ni6C] 
TU58RE6S"M[].0R.ZLIT16[] 
TU58RE-iS"MC].RR.16 
TU58REGS"MC] MB.RL.8 
TU58REGS~R[] 
TU53REGSlZLlTl6C] 

VA D+RCJ 

VA'D+Rf-T + I 

VA"D+ZLIT0C3 

VA"D-ZIIT0[] 

VA'D.X0R.ZLIT16[] 

VA"D D+ZIIT8L3 INVALIDATE T8 

VA"0"M[3+R[3 

VA"D"M[3-ZLIT0[3 

VA"D"MC3 RC3 

VA"0"ZLlT0C3 

VA'd"ZL1T24[] 

VA'MTEMPO D VA+ZL]T8[] 

VA"MTEMP0"Pr 

VAlMTEMP0lPC+SEXT(xe)+2 PC_PC+2 

VA MTEMPO VA.AND.OL iTOC] 
VA'MTEMP0"SEXT(X8)*R[] PC PC+2 



"WCTRL/STEPC W8,MSRC/ai,SPW/MLONG,Ln/LlTRL,LITRL/a2.ROT/ZLlT28,ALPCTL/WX_S 

"WCTRL/STEPC"U6, ROT/PL, ALPCTL/WX.S" 

"WCTRL/STEPC"WB,DQ1/Q WX, ALU/AND. SR.MUX/M.S,MSRC/5l1,fi0T/«IWUS1 

"WCTRL/STEPC"W8,DQ1/Q"WX, ALU/AND. SR,MUX/R.S,RSRC/5)1,R0T/MINUSr 

"WCTRL/STEPC"WB,RSRC/31,R0T/RR.RR.P,ALPCTL/WX.S" 

"WCTRL/STEPC"we.ALU/A+B+CI.SR,MUX/R.S,RSRC/Sl, ROT/ZERO" ,, 

"WCTRL/STEPCIU8,ALPCTL/WX.S,R0T/ZLIT0,LIT/LITRL,LITRL/5)1" 

'VC]RL/T8 WB,MJSC/F0RCE.TB,MSRC/VA,ALPCTL/WX^S,R0T/MJNUS1" 
"WCTRL/TB"WB,ALU/A+B+CI,MUX/D.S,R0T/ZLIT8,LJT/L1TRL,LITRL/5i1,MSRC/VA" 
"WCTRL/T8;WB,ALU/0R,MUX/R.S,RSRC/ai , ROT/ZERO. MSRC/VA" 

"WCTRL/TCSR W8. ROT/ZERO, ALPCTL/WX^S" , ,, 

"WCTRL/TCSR'we, ALU/AND, MUX/M,S,MSRC/5)1,R0T/ZL1T16,LIT/L]TRL, LI TRL/q)2" 
"UCTRL/TCSRlWB, ALU/OR, MUX/M.R1,MSRC/S1,RSRC/a2" 

"WCTRL/TODCLK WB,ALU/X0R.MUX/D.S,R0T/ZLIT16,LIT/L JTRL,L J TRL/aV ' , 
"WCTRL/T0DCLK"WB.DQ1/D WX, ALU/OR, MUX/R.S,RSRC/a2,R0T/XZ, MM, MSRC/al" 
"WCTRL/T0DCLK"WB,ALU/0R,MUX/M.R1 ,MSRC/ai ,RSRC/a2" 

"WCTRL/T0DCLK"W8,ALU/0R,MUX/M.S,MSRC/ai,R0T/ZLIT16,LIT/LiTRL,LlTRL/a2" 
"WCTRL/T0DCLK"UB,MSRC/ai.SPW/ML0NG,ALU/A-B"CI.MUX/«.S,R0T/ZLJTl6,LIT/LITRL.LJ 
*'WCTRL/TODCLK'WB,SPW/MLONG-MSRC/ai,ALPCTL/UX S,R0T/ZLIT16J IT/LITRL,LlTRL/<d2" 
"WCTRL/L0ADTRAR,ALPCTL/WX.S,R0T/ZLIT16,LJT/LlTRL,LITRL/ar' 

"WCTRL/TU58WRITE,MSRC/ai,R0T/0LIT1 6 AIT/LITRL, Li TRL/a2, ALU/AND, MUX/M.S" 
■•WCTRL/TU58WRITE,MSRC/ai,ROT/ZL]Tl6,LIT/L]TRL.LITRL/a2,ALU/OR,MUX/M.S ' 
'VCTRL/TU58WRITE,ALPCTL/WX S,R0T/RR.MM.SJZ,VSIZE/1 ,DTYPE/WOR0,MSRC/al" 
••WCTRL/TU58WRITE.MSRC/ai,SPW/ML0N6,ALPCTL/WX.S,ROT/RR.MM.SlZ,VSIZE/1,DTVPE/LONG" 
"WCTRL/TU58WRITE,SPW/RL0NG,RSRC/ai,ALPCTL/WX^S, ROT/ZERO" ,, 
'VCTRL/TU58WRITE,ALPCTL/WX S,R0T/ZLlT16,LlT/ClTRL,LlTRL/ai" 



VA 
VA' 



MTEMPO ZEXT(MDR) 
'MTEMP0"ZEXr(XB) PC PC+2 



TRL/a2'* 



VA M[] 

VA"MLl+(R[].ASL.SiZE) 

VA"MC3-(RC3.RR.8) 



*WCTRL/VA WB,ALU/A+B+CI,MUX/D.R1,RSRC/ai" 
■WCTRL/VA'WB^ALU/A+e+CKMUX/D.RKRSRC/aKALUCl/ONE" 
VCTRL/VA"WB,ALU/A+8+CI,MUX/D.S,ROT/ZLIT0Air/LlTRLAiTRL/ai ' 
•WCTRL/VA-UBAlT/LJTRLAITRL/aKROT/ZLITO^MUX/D.S^ALU/A-B-CI" 
"WCTRL/VA"WB.ALU/X0R-MUX/D.S,R0T/ZLIT16AIT/LlTRLAITRL/ai" 

"WCTRL/CLRTB.VA WB,DQ1/D WX,ALU/A+BHI,MUX/D.S,R0T//LIT8,LIT/LITRL,LlTRL/ai.8US/PR8.RD,PTE" 
VCTRL/VA WB,DQT/D WX,AL0/A+8+C1 ,MUX/M.R1 ,MSRC/ai ,RSRC/a2" 

'VCTRL/VA"WB,DQ1/D"WX,ALU/A-8-CI,MUX/M.S,MSRC/ai,ROT/ZLITO,LIT/LITRL,LlTRL/ol2" 
'VCTRL/VA"W8,D01/D"WX,MSRC/ai,SPW/ML0NG,RSRC/a2,MUX/R.S, ROT/ZERO, ALU/OR 
"WCTRL/VA~WB,ALPCTC/WX S,ROT/ZLITO.LIT/LITRLAITRL/al" 
"WCTRL/VA"WB,ALPCTL/WX-D"S,R0T/ZLIT24,LIT/LITRLJ.ITRL/ar' 

'\JCTRL/VA"W8,SPW/MLON67Di31/0 WX,MSRC/VA,R0T/ZLIT8,LIT/LJTRL AlTRL/ai ,MUX/M.S,ALU/A+B+Cr' 
"WCTRL/VA"W8,MSRC/PC,SPW/ML0R6,RSRC/ZER0,HUX/M.R1, ALU/OR" 
■VCTRL/VA"PC+i+W.PC PC+I ,MSRC/XB.PC PC+ J ,SPW/ML0NG,RSRC/ZER0,MUX/XM.R,ALUXM/S1GN, ALU/OR, 

VSIZE/1,DTVPE/W0RDJSTRM/IS1ZE OSIZE" 
"WCTRl/VA WB,MSRC/VA,ROT/OLlT0AIT/LITRL,LITRL/ai ,MUX/M:S, ALU/AND, SPW/HLONG" 
"WCTRL/VA"WB,MSRC/XB.PC PC+I ,SPW/MLONG,RSRC/ai ,MUX/XM,R,ALUXH/S16N,ALU/A+B+CI , 

" VSIZE/KPTVPE/WORDJSTRM/ISIZE DSIZE" 
'VCTRL/VA WB,MSRC/MDR,SPW/ML0N6,RSRC/ZER0,MDX/XM.R.ALUXM/ZER0, ALU/OR" 
"WCTRL/VA'WB,MSRC/X8.PC PCM, SPW/MLONG,RSRC/ZERO,MUX/XM.R,ALUXM/ZERO, ALU/OR, 

ISTRM/ISJZF 0SJZE,VSIZE/1,DTYPE/W0RD" 
"WCTRL/VA WB,MSRC/ai,RSRC/ZERO,MUX/M.Rl, ALU/OR" 
'•WCTRL/VA"WB,MSRC/ai,RSRC/a2,R0T/ASL.R.SiZ,MUX/M.S,ALU/A+B+Cl" 
"WCTRL/VA"WB,ALU/A-8-CJ,MUX/M.S,MSRC/ai,R0T/RR.RR.SIZ,RSRC/a2,VSIZE/1,DTYPE/BYTE** 
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A8A5 

A8A6 

48A7 

4848 

4849 

4850 

4851 

4852 

4853 

4854 

4855 

4856 

4857 

4858 

4859 

4860 

4861 

4862 

4863 

4864 

4865 

4866 

4867 

4868 

4869 

4870 

4871 

4872 

4875 

4874 

4875 

4876 

4877 

4878 

4879 

4880 

4881 

4882 

4883 

4884 

4885 

4886 

4887 

4888 

4889 

4890 

4891 

48V2 

4893 

4894 

4895 

4896 

^897 

4898 
^899 



VA MC3+C0NX(1) 

VA"M[]tC0NXC2) 

VA"MCD+C0NX(4) 

VA"M[]^Q+1 

VA'MC3+RC: 

VA"M[]*RC]+1 

VA"M[]+2LIT0[] 

VA"M[]+ZLIT8[] 

VA"MC]-(R[].ASL.S1ZE) 

VA^MCD-RC] 

VA"M[]-ZLIT0[] 

VA"M[].AN0.ZLIT0[J 

VA-MCD.ANDNOT.ZLJTOl] 

VA'MCD.OR.Q 

VA~MCD.XOR.RC] 

VA'MCD.XOR.ZLITOC] 

VA"MC3.XOR.ZLIT24C3 

VA^MC] MB+ZLITOC] 

VA"MC]"H8tZLiT8[D CLEAR CACHE 

va-mctmb-i 

va"mcd"m8"zlit0cj 

va"mc:"mb.and.rlD 

VA-MCl^Q 

VA"MC]"RCJ 

VA MC3 RC]+C0NX(4) 

VA^MCD'RCD-I 

VA'MCD-RCD-OR.O 

VA_PC+5EXT(XB)+2 PC_PC+2 

VA PC+SEXTCXB)+] PC PC+I 

VA"Q 

VA"Q Q D 

VA'Q D'O+ZLITSC] 

VA"0'D*R[] 

VA"Q Mr]+R[3 

VA"Rf5UM R[J 

VA'RNUM'Rf] CLOBBER Q 

VA"RC3 

VA"RL] Q 

VA"RCJ Q MLJ 

VA"RC]+(MCJ.ASL.P) 

VA"RC3+1 

VA"RCJ+C0NXf4) 

VA"RC]+C0NX.SIZ 

VA"RC]tMC].PrX 

VA"RC]-C0NXC1) 

VA"RrJ-C0NX(2) 

VA"RC,1-C0NX(4) 

VA"RCn-CONX.SIZ 

VA'ROMC] 

VA"RCJ.A5L.SIZE 

VA'RCl.SIZ Re-r0NX(2) 

VA'R[].SJZ'RB-D 

va"rl].xor7j 
m"rc" d-conx(^) 



'WCTRL/VA WB 
•WCTRL/VA'"WB 
•WCTRL/VA"W8 
•WCTRL/VA"WB 
•UCTRL/VA"WB 
VCTRL/VA"WB 
'WCTRL/VA"W6 
"WCTRL/VA^Wa 
VCTRL/VA"WB 
•WCTRL/VA"WB 
VCIRI/VA'UB 
VCTRL/VA"W8 
■WCTRL/VA'We 
•WCTRL/VA'WB 
VCTRL/VA"WB 
VCTRL/VA~W8 
•WCTRL/VA WB 
•WCTRL/VA"WB 
•WCTRL/CLRCH 
VCTRL/VA WB 
VCTRL/VA'WB 
VCTRL/VA^WB 
VCTRL/VA"W8 
VCTRL/VA"W8 
A1CTRL/VA"WB 
•WCTRL/VA^WB 
'VCTRL/VA"WB 
"WCTRL/VA'PC 



VCTRL 
"WCTRL 
VCTRL 
•WCTRL 
VCTRL 
VCTRL 
"WCTRL 
'VCTRL 
'VCTRL 
'VCTRL 
'VCTRL 
'VCTRL 
'VCTRL 
'VCTRL 
'VCTRL 
'VCTRL 
•VCTRL 
•VCTRL 
'VCTRL 
'VCTRL 
'VCTRL 
*VCTRL 
'VCTRL 
'VCTRL 
'VCTRL 
'VCTRL 



/VA PC 
/VA"UB 
/VA"WB 
/VA'WB 
/VA"WB 
/VA"WB 
/VA"W8 
/VA"W8 
/VA"W6 
/VA"WB 
/VA"WB 
/VA'WB 
/VA"WB 
/VA"WB 
/VA"WB 
/VA'WB 
/VA"W8 
/VA"we 
/VA"WB 
/VA'WB 
/VA"W8 
/VA'WB 
/VA"W8 
/VA"WB 

/vA"we 

/VA'WB 



,MSRC/ai,VSIZE/1,DTYPE/8yTE,R0T/C0NX.SlZ,MUX/M,S,ALU/A+B+CI 

,MSRC/ai.VSIZE/1,DTYPE/WQRD,R0T/C0NX.SIZ,MUX/M.S,ALU/A+B+CI , 

.MSRC/S1,VS1ZE/1,DTYPE/L0NG.R0T/C0NX.SJZ,«UX/M.S,ALU/A+B+C1" 

,ALU/A+8+CI,ALUCI/0NE,MUX/M.Q1,MSRC/ai" 

,ALU/A+6+CI ,MUX/M.R1 ,MSRC/ai ,RSRC/a2" 

,ALU/A+B+CI,MUX/M.R1,MSRC/ai,RSRC/a2,ALUCI/0NE" 

,ALU/A+8+Ci,MUX/M.S,MSRC/ai,R0T/ZLIT0AIT/LITRL,LITRL/a2" 

,MSRC/aUR0T/ZLIT8,LIT/LITRL,LITRL/a2,MUX/M.S,ALU/A+B+CI" 

,MSRC/ai,RSRC/a2,R0T/ASL.R.SIZ,MUX/M.S,ALU/A-B-CI" 

.ALU/A-8-CJ ,MUX/M.R1 ,MSRC/al ,RSRC/a2" 

,ALU/A-B-CI,MUX/M.S,MSRC/ai,R0T/ZLIT0AIT/LITRL,LITRL/a2" 

, ALU/AND, MUX/M.S,MSRC/aUROT/ZLIT0,L J T/LITRL, LI TRL/a2" 

,MSRC/ai,R0T/ZLIT0,MUX/M.S,ALU/ANDN0T,LJTRL/a2,LIT/LiTRL" 

, ALU/OR ,MUX/M.Ql,MSRC/ai" 

,ALU/X0R,MUX/M.R1,MSRC/ai,RSRC/a2" 

,ALU/XOR,MUX/M.S,MSRC/aUROT/ZLir0,LIT/LlTRL,LlTRL/a2" 

,ALU/X0R,MUX/M.S,MSRC/ai,R0T/ZLIT24, LIT/LI TRL,LITRL/a2" 

,MSRC/ai,SPW/ML0NG,ALU/A+B+CJ,MUX/M.S,ROT/ZLlT0,LJT/LlTRLaiTRL/a2" 

.VA W8,MSRC/ai,SPW/ML0N6,ALU/A+B+CI,MUX/M.S,R0T/2LIT8,LIT/LlTRL,LlTRL/a2" 

,HSRC/ai.SPW/ML0N6,MUX/M.R1,ALU/A-B"CI,ALUCl/0NE,RSRC/ZER0" 

,MSRC/ai,SPW/ML0NGAIT/LITRL,LITRL/a2,ROT/ZLIT0,MUX/M.S,ALU/A-8-CI" 

,MSRC/ai,SPW/ML0NG,RSRC/a2,MUX/«.Rl, ALU/AND" 

,MSRC/ai,SPW/ML0N6,RSRC/ZER0,MUX/R.Q, ALU/OR" 

,MSRC/ai,RSRC/a2, ROT/ZERO, MUX/R.S, ALU/OR, SPW/ML0N6" 

,MSRC/ai,RSRC/a2,VSIZE/1,DTYPE/LON6,ROT/CONX.SIZ,MUX/R.S,ALU/A+B+CI,SPW/MLONG" 

,MSRC/ai.RSRC/a2,SPW/ML0N6,ALU/A+B+CI,MUX/r.S,R0T/MINUS1" 

,SPW/ML0N6,MSRC/ai,ALU/0R,MUX/R.Q,RSRC/a2" 

+1+W.PC PC+I,MSRC/XB.PC PC+I, RSRC/ZERO,MUX/XM.R,ALUXM/SIGN, ALU/OR, 

VSIZE/1,DTYPE/W0RD,ISTRM/IS1ZE DSIZE" 
+I+W.PC PC+I,MSRC/X8.PC PC+I, RSRC/ZER0,MUX/XM.R,ALUXM/SIGN, ALU/OR" 
, ALU/OR VMUX/R.Q,RSRC/2ER0" 
,ALPCTL/WX Q,Q D" 

,DQ1/Q D w7,ROT/ZLIT8,LIT/LlTRL,LITRL/anMUX/D.S,ALU/A+B+CI" 
,DQ1/0'D'WX,RSRC/ai, ROT/ZERO, MUX/R.S, ALU/OR" 
,MSRC/3i:RSRC/a2,MUX/M.R1 .ALU/A+B+CI ,DQ1/Q.WX** ,, 
,RSRC/ai,ROT/ZERO,MUX/R.S, ALU/OR, MSRC/RNUM.WBUS" 
,RSRC/ai,ALPCTL/WX R.Q M,MSRC/RNUM,WBUS" 
,ALU/OR,MUX/R.S,RSRC/aT, ROT/ZERO" 
,RSRC/ai ,ALPCTL/WX.R.Q.D" 
,RSRC/a1,ALPCTL/WX R.Q M,HSRC/a2*' 
,RSRC/ai,«SRC/a2,Ri3T/A5L.M.P,MUX/R.S,ALU/A+B+CI" 
,ALU/A-B-CI ,MUX/R.S,RSRr/ai ,R0T/MINUS1" 

,ALU/A+B+CI,HUX/R.S,RSRC/ai,R0T/C0NX.SIZ,VSIZE/1,DTYPE/L0NG ■ 
,ALU/A+8+CI,MUX/R.S,RSRC/ai,R0T/C0NX.SIZ,VSIZE/1,DTYPE/IDEP" 
,ALU/A+B+CI,MUX/R.S,RSRC/ai,R0T/XZ.PTX,MSRC/a2*' 
,RSRC/ai,ROT/CQNX.SIZ,VSIZE/1,0TYPE/BVTE,MUX/R.S,ALU/A-B"CI ■ 
,RSRC/ai,ALU/A-B-CI,MUX/R.S,R0T/C0NX.SIZ,VSIZE/1,DTYPE/W0RD" 
,RSRC/ai,R0T/C0NX.SIZ,VSIZE/1,DTYPE/L0NG,MUX/R.S,ALU/A-B-CI" 
,RSRC/ai,ALU/A-B-CI,HUX/R.S,R0T/C0NX.SIZ,VSI2E/1,DTYPE/IDEP" 
,ALU/B-A-CI,MUX/M.Rl,MSRC/a2,RSRC/ar' 
,ALPCTL/WX S,RSRC/ai,ROT/ASL.R.SlZ" 

,RSRC/ai,SPW/RSIZE,R0T/C0NX.SIZ,DTYPE/W0RD,VSIZE/1,MUX/R,S,ALU/A-B-cr' 
,RSRC/ai,SPW/RSIZE,MUX/D.R1,ALU/B-A-CI" 
,ALU/XOR,MUX/R.Q,RSRC/ai" 
,RSRC/ai,VSIZE/1,DTYPE/L0NG,R0T/C0NX.SIZ,MUX/D.S,ALU/A-B-Cl,SPW/RL0NG" 
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^900 

A901 

^902 

A9&3 

A90A 

4905 

4906 

4907 

4908 

4909 

4910 

4911 

4912 

4913 

4914 

4915 

4916 

4917 

4918 

4919 

4920 

4921 

4922 

4923 

4924 

4925 

4926 

4927 

4928 

4929 

4930 

4931 

4932 

4933 

4934 

4935 

4936 

4957 

4938 

4959 

4940 

4941 

4942 

4945 

4944 

4945 

4946 

4947 

4948 

4949 

4950 

4951 

4952 

4953 

4954 



VA R[] MC3 

VA-R[]"MC]+C0NX(1) 

VA''PC]'MC]<C0NX(2) 

VA"R[]"M[]+C0NX(4) 

VA~RC]"MC]+RB 

VA"R[]'MC]-C0NXC4) 

VA"RC]'M[]-C0NX.SI7 

VA-RCH'Q Q M[] 

VA"R[]"R8-^T 

VA'R[3"RB+C0NXC1) 

VAlR[]lRB+C0NX(4) 

VA RC] RB+C0NX.SI2 
VA'R[] RB-CONX(l) 
VA"R[3 RB-C0NX(2) 
VAIRC3ZRB-CONXC4) 

\/A^R[]_RB-C0NX.SI2 

VA,SEXT(XB)+RC3 PC^PC+2 

VA SEXT(X8)+R[.1 PC PC + I 

VA"VAt4 

VA'VA+4 CLEAR CACHE 

VA"XB PC PC+4 

VAlX3+R[l PC_PC+4 

VA^XB.XOR.RLJ PC_PC+4 

VA ZEXT(M[]) 

VA /EXT(MC])tR[J 

VA";FXT(M(])-Rr] 

VAlZEXT(XB) Pr_PC+2 

VA_ZF)(T(XB).X0R.(R[J.RR.8) PC, 

VA_ZFXT(XB)^-R[] PC^PC+I 

VA_ZEXT(XB)-R[] P(._PCt1 

VA_ZFXT(XB)-RLJ PC_PC+2 

VA.ZLITOC] 

WB (D+C0NX(1)).SR,1 

WB'CMCJ RC]).RR.4 

WB'(M[n+ALKC).eCP 

WB"<M[]+R[]).8C0 

WB"CM[J-Rr3).BCD 

UB"(MC3-R[]-ALKC).BCD 

WB'(M[3.AND.ZLITCC3).SR 

WB"(Rr3 MC3).RL.P 

WB"(R[] MC3).RL.PS 

WB■(RC]^Q).St .1 

WB".N0T.(M[],RR.1c) 



•VCTRL/VA WB,SPW/RL0NG,RSRC/al,ALU/0R,MUX/M.S,MSRC/a2, ROT/ZERO" ..,,,,, .r.nr /r^.TC 

■ •VLTRL/VA"WB,SPW/RL0NG,RSRC/ai,ALU/A+8+CI,MUX/M.S,MSftC/S2,R0T/CONX,SIZ.VSIZE/UDTYP£/BYTE 
"WCTRL/VA"W8 SPW/RL0N6,RSRC/ai,ALU/A+6+CI,MUX/M.S,«SRC/a2,R0T/C0NX.SIZ.VSIZE/ ,DTYPe/WORD 
'VCTRL/VA"W8 SPW/RL0N6,RSRC/ai,ALU/A+B+CI,MUX/M.S,MSRC/a2,R0T/CONX.SIZ,VSIZE/1.0TYPE/LONG" 

■•WCTHL/*'A"WB.RSRC/ai,SPW/RL0NG,MSRC/a2,MUX/M.RKALU/A+B+Ci;' ^^ . .. r. r. ,..,r/iM 

"WCTRL/VA"WB,RSRC/ai,SPW/RLONG,HSRC/a2,RQT/CONX.SI2.DTYPE/LONG,MUX/M,S.ALU/A-B-Cl,VSlZE/1 

"WCTRL/VA*W'^,RSRC/ai.SPW/RLON6,MSRC/a2,ROT/CaNX.SIZ,MUX/M.S,ALU/A"B"CI,VSI2E/1.DTYP£/]D£P" 

"WCTRL/VA"WB. SPW/RLONG,RSRC/ai ,ALPCTL/WX Q.Q M,MSRC/a2" 

"WCTRL/VA"W8,RSRC/ai,SPW/RL0NG,ROT/MINUST,MU5?/R.S,ALU/A-8-Cl" 

"WCrRL/VA"WB.SPW/RLQN6,RSRC/al,ALU/A+B+Ci.MUX/R.S,R0T/C0NX.SlZ,VSIZE/1.DTYPE/BYTE" 

'*WCTRL/VA"WB.RSRC/ai.ROT/CONX.SJZ,MUX/R.S,ALU/A+B+CI,SPW/RL0N6,ALUCI/2ERO,VSIZE/1, 

DTYPE/LONG'* 
"WCTRL/VA WB,RSRC/31,SPW/RL0NG,ALU/A+8+CJ,MUX/R.S,ROT/CONX.Sn" 

"WCTRL/VA"WB,RSRC/ai,SPW/RL0NG,ALU/A-B-CJ,MUX/R.S,R0T/C0NX.SIZ,VSIZE/1,DTYPE/BYTE 
"WCTRL/VA'W8,RSRC/ai.SPW/RLON6,ROT/C0NX.SIZ,MUX/R.S,ALU/A-8"Ci,VSIZE/1,0TYPE/WORD" 
"WCTRL/VA'WB,RSRC/ai,R0T/C0NX.SIZ,HUX/R.S,ALU/A-8-CI,SPW/RL0NG,ALUCI/ZER0.VSlZE/1, 

DTYPE/LONG" 
"WCTRL/VA WB,RSRC/ai.R0T/C0NX.SIZ,MUX/R.S,ALU/A-B"CI,SPW/RL0NG,ALUCl/ZER0,VSIZE/1, 

DTYPE/IDEP" 
"WCTRL/VA WB.MSRC/XB.PC PC+I ,RSRC/ai ,MUX/XM.R,ALUXM/SIGN,ALU/A+B+Cl , 

VSIZE/1.DT7PE/WDRD,ISTRM/ISIZE.DSIZE" 
'^-JCTRL/VA WB.MSRC/XB.PC pC + I ,RSRC/ai .MUX/XM.R,ALUXM/S]GN,ALU/A+B+CI" 
"WCTRL/VA"VA+4" 

"WCTRL/CLf5CH.VA W8,LITRL/4,ROT/ZLITO,LJT/LITRL,MSRC/VA,MUX/M.S,ALU/A+B + Cr' 
"WC7RL/VA W8,MSRC/XB.PC PC+I ,RSRC/ZER0,MUX/M.R1 .ALU/OR, VSIZE/1 , DTYPE/LONG, 15TRM/1S1ZE.0S1ZE 
"WCTRL/VA"WB,MSRC/X8.PC"PC+I,RSRC/ai,MUX/M.R1,ALU/A+B+CI, DTYPE/LONG, 

ISTRM/iSlZE DSIZE,VSI2E/1" 
'HJCTRL/VA W8,ALU/X0R,MUX/XM:R,ALUXM/ZER0,MSRC/XB.PC.PC + I,RSRC/31,I.STRM/]SIZE^DS1ZE, 

VSJZE/KDTYPE/LONG" 
"WCTRL/VA WB,MSRC/ai,RSRC/ZERO,MUX/XM.R,ALUXM/ZERO, ALU/or" 
'VCTRL/VA"W8,ALU/A+8+CJ,MUX/XM.R,MSRC/al,RSRC/a2,ALUXM/2ER0 ' 
'*WCTRL/VA'WB.ALU/A-B-Ci,MUX/XM.R,MSRC/ai,RSRC/a2,ALUXM/ZER0" 
'\JCTRL/VA-WB,MSRC/XB.PC PC+I ,RSRC/ZERO,MUX/XM.R,ALUXM/ZERO, ALU/OR, 
ISTRM/ISIZF DS1ZE,VSIZE/1,DTYPE/W0RD" 
PC+I "WCTRL/VA WB,ALU7X0R,MUX/XM.S,MSRC/XB.PC PC+I ,ROT/RR.RR,SlZ,RSRC/ai , 

iSTRM/ISlZE DSIZE,VSIZE/1 ,DTYPE/8YTE" 
"WCTRL/VA W8,MSRC/XB.PC PC+T,RSRC/ai ,MUX/XM.R,ALUXM/ZER0,ALU/A+B+C1 , 

ISTRM/ISIZf DSIZE,VSIZE/1,DTYPE/BYTE" 
"WCTRL/VA WB>ALU/A-B-C],WUX/XM,R,MSRC/XB.PC PC+I ,RSRC/ai ,ALUXM/ZERO JSTRM/ISIZE^DSIZE , 

VSIZE/1,DTYPF/BYTE" 
"WCTRL/VA WB,ALU/A-8-CI,MUX/XM.R,MSRC/XB.PC PC+I ,RSRC/aUALUXM/ZERO,ISTRM/ISIZE.DSIZE, 

VSIZE/1, DTYPE/WORD" 
"WCTRL/VA^WB,ALPCTL/WX_S,ROT/ZLlT0,LlT/LITRL,LITRL/ai" 

"ALU/A+B+CI.SR,MUX/D.S,R0T/C0NX.SIZ,VSIZE/1,DTYPE/BYTE" 

"ALPCTL/WX S,MSRC/ai ,R3RC/a2,R0T/RR.HR.4" 

"ALU/A+B+CT. BCD, ALUCI/ALKC.VSIZE/1, DTYPE/LONG, MUX/M.Rl,MSRC/ai,RSRC/ZERO" 

"MSRC/al,RSRC/a2,ALU/A+B+CI. BCD, MUX/M.R1,VSIZE/1, DTYPE/LONG" 

"VSIZE/I, DTYPE/LONG, RSRC/a2,MSRC/ai,M'JX/M.R1,ALU/A-B-CI. BCD" 

"VSIZE/1,DTYPE/LON6,RSRC/a2,MSRC/ai,MUX/M.Rl,ALU/A-B-CI.BCD,ALUCI/ALKC ■ 

"MSRC/ai,MUX/M.S,ROT/ZLlT0,LlT/LlTRL,LlTRL/ac,ALU/AND.SR" 

"RSRC/ai,MSRC/a2,R0T/RL,RH.P,ALPCTL/WX„S" 

"RSRC/ai,MSRC/a2,ROT/RL.RM.PS,AL?CTL/W5? S" 

"MUX/R,Q,RSRC/S1,ALU/A+B+CI.SL,ALUSHF/ZER0" 

"ALPCTL/WX .N0T.S,R0T/RR.MH.SIZ,VSIZE/1,DTYPE/W0RD,MSRC/al" 
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A955 WB .NOT.(M[].RR.P) 

A956 WB".NOT.Q 

;957 WB 0-CONX(1) 

-^958 WB'ATCR 

^959 WB"0 

4960 UB"D+ALKC 

4961 WB'0+ZLIT0[] 

4962 WB'0+2LIT16C] 

4963 WB'D-OLIT24[] 

4964 WB"D"PL 

4965 WB~D"Q 

4966 UB"D-RC] 

4967 WB'D-ZLIT0[3 

4968 WB"D.AND.ZLITO[] 

4969 WB"D.AND.ZL1T16[] 

4970 WB'D.AND.ZLn24[3 

4971 WB'D.ANDNOT.ZLITOC] 

4972 WB"0.XOR.R[] 

4973 UB"D,XOR.ZLIT0[] 

4974 WB'D.X0R.ZLin6[] 

4975 WB"D.XOR.ZLIT24[] 

4976 WB"EXP(M[J) 

4977 WB EXP(M[1) Q 7FXT(MB) 

4978 WB"FPA 

4979 WB"M[] 

4980 WB'MCD PL MB.MSS 

4981 WB"M[] + C0F]X(1) 

4982 WB"Hr]*PSLC 
4985 WB"MC]+Q 

4984 WB"M[.1+Q*PSLC 

4985 WB"MCJ + R[]MLKr 

4986 WB"HC]+R[]+PSLC 

4987 WBlMC]+ZLITOn 

4988 WB MC3-(MB.CLR2B) 

4989 WB M[D-(RCJ.XZ) 

4990 WB"H[]-1 

4991 WB"M[J-PL 

4992 WB"M[]-PSLC 
4995 WB"M[>Q 

4994 WB"M[J-Q-PSLC 

4995 WB"«C]-RC3 

4996 WB"M[>RC]-ALKC 
499;^ WB"M[]-ZLnO[] 

4998 WB"M[D-ZL1T8[3 

4999 WB"M[:.AND.C0NX(1) 

5000 WB"MC].AND,C0NX(2) 

5001 WB"MC3.AND.C0NX(4) 

5002 WB"M[J,ANO.OLirOr] 

5003 WB"MC3.AND.Q 

5004 WB'MCJ.AND.RC] 

5005 W8"«C].AND.ZLJT0C3 

5006 WB"M[].AN0.ZUn2ri 

5007 WB"M[].AND.ZLlT16rJ 

5008 WB"M[].AND.ZUr20[] 

5009 WB"MC3.AfJD.ZLIT24L] 



'ALPCTL/WX .N0T.S,ROT/RR.MM.P,MSRC/ar 
'ALU/A-B'Cl,MUX/R.Q,RSRC/ZERO,ALUCJ/ONE" 
'ALU/A-8-CI, MUX/2. S.R0T/CONX.S]Z,VS]2E/1,DTYPE/BYTE*' 
'CCMISC/WB ATCR.CCBR^SIGND" 
•MUX/D.R1 ,RSRC/ZER0,ALU/0R 
WUX/D.RURSRC/ZERCALU/A+B+CI.ALUCI/ALKC" 
■ALU/A+B+CI,MUX/D.S,R0T/ZLIT0.LIT/LITRL,LITRL/5I1" 
'•ALU/A+B+CJ,MUX/D.S,R0T/ZLin6,LlT/LITRL,LITRL/S1" 
"MUX/D.S,R0T/0LIT24.LIT/LITRL,LITRL/S)1,ALUM-B-C]" 
"MUX/D.S, ROT/PL, ALU/A-B-CI" 
"ALU/A-B-CI,ALUCJ/ZBR0,MUX/D.Q1" 
"RSRC/ai1,MUX/D.R1,ALU/A-B-C]" 

"LIT/LlTRL,LirRL/ai,ROT/ZLlTO,MUX/D,S,ALU/A-B-CI" 
"ALU/AND,MUX/D.S,R0T/ZLIT0,LIT/LITRLAITRL/31" 
"LIT/LITRL, LI TRL/aUR0T/Zl.ITl6,MUX/D.S, ALU/AND*' 
"ALU/ AND, MUX/D.S,R0T/ZLIT24, LIT/LI TRL,LITRL/511" , 
'*UT/LITRL.LJTRL/S1,R0T/ZLIT0,MUX/D.S,ALU/ANDN0T" 
"ALU/XOft,MUX/D.Rl,RSRC/ar' 

"ALU/XOR,MUX/D.S,ROT/ZLITO,LIT/LJTRL,LlTRL/ar' 
"ALU/X0R,MUX/D.S,R0T/ZLlTl6,LIT/LJTRL,L]TRL/ar' 
"ALU/XOR,MUX/D.S,ROT/ZLlT24,LJT/LITRL,LITRL/ai" 
"MSRC/ai,ROT/GETEXP, ALPCTL/WX S" 
"MSRC/ai,R0T/6ETEXP, ALPCTL/WX S.Q XM,ALUXM/ZERO" 

"FPA/WBUS FPA" 

"ALU/OR, MOX/M.S, ROT/ZERO, MSRC/ai" 

■■MSRC/ai,RSRC/ZERO,MUX/M.Rl , ALU/OR, ROT/PL MSS" 

"ALU/A+cH-CI,MUX/M.S,MSRC/ai,R0T/C0NX.SJZ,I5TYPE/BYTE,VSIZE/1" 

"MSRC/ai,RSRC/ZER0,MUX/M,R1,ALU/A+B+CI,ALUCI/PSLC" 

"MUX/M.QUMSRC/aUALU/A+B + CI" 

"MSRC/ai,«UX/M.Ql,ALU/A*B+Cl.ALUCI/PSLC" 

"ALU/A+B+CI ,MUX/M.R1 ,MSRC/ai ,RSRC/a2,ALUCI/ALKC" 

"ALU/A+B+CI,ALUCI/PSLC.MUX/M.R1,MSRC/ai,RSRC/a2" 

"ALU/A+B+CJ,MUX/M.S,MSRC/ai,R0T/ZLlT0,LlT/LITRL,LITRL/a2" 

••ALU/A-8-CJ,MUX/«.S,MSRC/ai,R0T/CLR2BM" 

"ALU/A-8-CI,MUX/M.S,MSRC/ai,R0T/XZ.RR.RSRC/a2" 

"MSRC/ai,ROT/«lNUSl,HUX/M.S,ALU/A+B+CI" 

"ALU/A-B-C J. MUX/M.S.MSRC/ai, ROT/PL" 

••MSRC/ai,RSRC/2ER0,MUX/M.RUALU/A"B"CJ,ALUCI/PSLC" 

"MUX/M.Q1,MSRC/ai,ALU/A'B-CI" 

"MSRC/ai,MUX/M.Q1,ALU/A-B-CI,ALUC]/PSLC" 

"MUX/M.R1,MSRC/ai,RSRC/a2,ALU/A-B-CI" 

*>1UX/M.R1,MSRC/ai,RSRC/a2,ALU/A-B-CKALUCi/ALKC" 

"ALU/A-6-Cl,MUX/H.S,MSRC/ai,ROT/ZLJT0,LIT/LlTRL,LITRL/a2" 

"MSRC/ai,LlT/LJTRL,LnRL/a2,ROT/ZLlT8,MUX/M.S,ALU/A-B-CI" 

"ALU/ AND, MUX/M.S,MSRC/ai,ROT/CONX.SIZ.0TYPE /BYTE, VSlZE/1" 

"ALU/AND, MUX/M.S,MSRC/ai.R0T/C0NX.SIZ,DTYPE/W0RD,VSIZE/1" 

"ALU/AN0,MUX/M.S,MSRC/aUROT/CONX.SI2,DTYPE/LONG,VSIZE/l" 

"M5RC/aKLIT/LJTRL,LITRL/a2,ROT/OLlT0,MUX/M.S,ALU/AND" 

"MUX/M.Q1 ,MSRC/ai , ALU/AND" 

"ALU/AND,MUX/M.R1,MSRC/ai,RSRC/a2" 

"MSRC/ai, LI TRL/a2,MUX/M.S, ALU/AND, ROT/ZLI TO, LI T/LITRL" 

"MSRC/ai,LIT/LITRL,LITRL/a2,R0T/ZLlT12,MUX/M.S,ALU/AND" 

"ALL'/AND,MUX/M.S,MSRC/ai ,R0T/ZLITl6,Llt/LlTRL,LlTRL/a2 ■ 

"ALiJ/AND,MUX/M.S,MSRC/ai,ROT/ZLir20,LIT/LITRL,LITRL/a2 

"ALU/AND,MUX/M.S,MSRC/ai,ROT/ZLIT24,LIT/LITRL,LITRL/a2'* 



CMT098.MCX MICR02 


MACRO. MIC Registe 


^010 


WB MC].AND.ZL1TA[] 


5011 


WB'MLD.AND.ZLITBC] 


5012 


WB"M[].ANDNOT.ZL1TOC] 


5013 


WB'MC].ANDN0T,ZLIT2AC] 


501A 


UB"M[].ASR.-P 


5015 


WB ML3.ASR.P 


5016 


WB'MC].BCOSUP 


5017 


UB"M[].CLR2B 


5018 


WB'M[].0R.RC3 


5019 


WB'MC].RR.16 


50?0 


UB'MC3.RR.2A 


5021 


WB^MFD.RR.A 


5022 


WB"MC].RR,8 


5023 


WB-Mf.D.RR.P 


5024 


WB"M[].VPN-R[3 


5025 


WB"M[].X0R.Q 


5026 


WB"MCLXOR,Q Q CQ.SL.D.OR.I 


•5027 


WB'MCl.XOR.Q Q'Q.RL.1 


:5028 


WB"MC].X0R.RC]" 


;5029 


UB"MC3.XOR.ZLIT0CD 


;5030 


WB"M[].X0R.ZLJT8[] 


;5031 


WB"MC],XZ.MM 


;5032 


WB"N0T(M[3.ASR,"P) 


;5035 


WB"PL*2 


;503A 


WB'PSL 


;5035 


U6 Q 


;5036 


wb"q Q M[] 


;5037 


WB"0-D~ 


;5038 


WB"Q-M[J 


;5039 


WB"Q-RC-1 


;50A0 


WB"Q Mc: 


;50A1 


WB"RNUM 


;5042 


WB"RC] 


;50A3 


WB~R[]+0 


;50A4 


WB"R[]+1 


;50A5 


WB"RC]-0 


;50A6 


WB'RC]-C0NX(4) 


;50A7 


WB'R[J-D 


;50A8 


WB"R[3-MCJ 


; 50A9 


WB'RC]-Q 


;5050 


WBlR[]-Xa FC.PCU 


;5051 




;5052 


WB RC]-ZEXT(M[]) 


;5053 


WBlRC]-ZEXT(X8) PC_PC+1 


;505A 




;5055 


WB RC3.AN0.Q 


;5056 


WB RC3.N0TAND.Q 


;5057 


WB"RC].OR.(MC].ASR,-P) 


;5058 


WB"R[3.RR.?6 


;5059 


WB'RC].RR.2A 


; 5060 


WB"RC].RR.8 


;5061 


WB"RC].RR.SIZ 


;5062 


WB"R[].SR.5(IF MDR iS Q) 


;5063 


WB'Rfl.XOR.Q 


;506A 


WB"SEXr(M[])-Q 
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"MSRC/S1, LI T/LITRL. LI TRL/512,ROT/ZlITA,MUX/M.S, ALU/AND 
"ALU/AND, MUX/M.S,MSRC/ai,R0T/ZLIT8,LIT/LITRI ,LITRL/S2" . 
"ALU/ANDNOT,MUX/M.S,HSRC/ai,R0T/ZLiT0,LIT/LJTRL.LITRL/5l2'' 
"ALU/ANDN0T,MUX/M.S.MSRC/ai,R0T/ZLlT24,LIT/! lTRL,LlTRL/a2" 
'r(SRC/ai,ROT/ASR.H.'P.ALPCTL/WX,S" 
"ALPCTL/WX S,R0T/ASR.M.P,MSRC/3T" 
"MSRC/31,RDT/BCDSWP,MUX/R.S,RSRC/ZER0/ALU/0R" 
"ALPCTL/WX S,R0T/CLR2eM,MSRC/ai" 
"MSRC/ai,M0X/M.R1, ALU/OR, RSRC/a2" 

"ALPCTL/WX S.R0T/RR.MM.SIZ,MSRC/ai,VSlZE/1,DTYPE/W0RD" 
"ALPCTL/WX"S,R01/RR.MM.SIZ,VSIZE/1,DTYPE/LONG,MSRC/ai" 
'•ALPCTL/WX"S,R0T/!^fi.MR.4.MSRC/aURSRC/ai" 
"ALPCTL/WX"S,R0T/RR.MM.SIZ,VSIZE/1,DTYPE/BYTE,MSRC/al" 
"ALPCTL/WX"S,R0T/RR.W1.P,MSRC/ar' 
"ALU/8-A-CT, MUX/R.S,RSRC/a2,R0T/XZ. VPN, MSRC/ai" 
•*MSRC/ai,MUX/M.Q1 ALU/XOR" 
"ALU/XOR,MUX/«.Gi2,MSRC/ai,DQ2/SQL,ALUSHF/ONE 
"ALU/XOR,MUX/M.02.MSRC/al..DQ2/SQL,ALUSHF/ROT" 

"ALU/XOR, MUX/M.R1 ,MSRC/al ,RSRC/a2" 

"ALU/XOR,MUX/M.S,MSRC/ai,ROT/ZLlT0,LIT/LJTRL,LJTRL/a2 

"ALU/XOR, MUX/H.S,MSRC/ai,R0T/ZLJT8, LI T/LITRL,LITRL/a2" 

'>lSRC/ai,ALPCTL/WX.S,ROT/XZ.MM" 

"HSRC/ai,R0T/ASR.f1."P.ALPCTL/WX_.N0T,S" 

"ROT/PL ,RSRC/ZERO,MUX/R. S,ALU/A+8^C J . SL" 

"CCPSL/W8 PSL.CC8R SJ6ND'* 

"ALU/OR ,MDX/R.Q,RSRC/ZER0*' 

"MSRC/ai, ALPCTL/WX 0,0 M" 

"mux/d.oi,alu/b-a-Cj,aCuci/zero" 

"MUX/M.Q1 ,MSRC/ai ,ALU/8-A-CI" 
"RSRC/ai ,MUX/R.Q,ALU/e"A-Cr' 
"MSRC/ai,RSRC/ZER0,MUX/M.R1 , ALU/OR, DQ1/0_WX" 

"MSRC/WBUS RNUM" 

"RSRC/ai,MOX/R.S,ROr/ZERO,ALU/OR" 

"ALU/A+B+CJ,MUX/R.S..RSRC/ai, ROT/ZERO" 

"ALU/A-B-CJ,MUX/R.S,RSRC/ai,ROT/MINUSl ' 

"RSRC/auR0T/ZER0,MUX/R.S,ALU/A-8"CI" 

"RSRC/ai,R0T/C0NX.SJZ,VSIZE/1,DTYPE/L0N6,MUX/R.S,ALU/A-B-Cr* 

"RSRC/ai ,MUX/D.R1 ,ALU/8-A-Cl" 

"RSRC/ai ,MSRC/a2,MUX/M.R1 ,ALU/8"A-CI ,ALUCI/ZERO" 

"RSRC/ai ,MUX/R.Q,ALU/A"B-CJ" 

"MSRC/XB.PC PC+J,RSRC/ai,HUX/M.R1,ALU/B-A-CI,VSIZE/1, 

DTYPE/L0NG,ISTRM/ISI2E DSJZE^^' 
"R3RC/ai,MSRC/a2,MUX/XM.R,ALUXM/ZERO,ACu/B-A-Cr* 
"MSRC/XB.PC PC+i , RSRC/ai ,ALUXM/ZER0,MUX/XM.R,ALU/B'A"C1 ,VSJZE/1 , 

DTYPE/8YTE,ISTRM/ISIZE,DSIZE'^' 
"RSRC/aUMUX/R.Q,ALU/AND" 
"ALU/NOTAND,MUX/R.O, RSRC/ai" 
"RSRC/ai ,MUX/R.S, ALU/OR, MSRC/a2,R0T/ASR.M.-P" 
"ALPCTL/WX S,ROT/RR.RR.SIZ,VSIZE/1,DTYPE/W0RD, RSRC/ai" 
"ALPCTL/WX"S,RSRC/aUROT/RR.RR.SiZ,VSJZE/M)TYPE/LONG 
"ALPCTt/WX"S,R0T/RR.RR.SIZ,VSIZE/1,0TYPE/8YTE, RSRC/ai" 
"RSRC/ai, ROT/RR.RR. SI Z,ALPCTL/WX^S" 
"RSRC/ai,MSRC/MDR,R0T/RR,MR.A,MU5;/M.S,ALU/A+b+CI.SR" 
"ALU/XOR, MUX/R.Q,, RSRC/ai" 
"MSRC/ai,ALUXM/SiGN,MUX/XM.Q,ALU/A-B"CI" 
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MACRO. MIC Register Transfer Macros j 

5065 WB SEXT(M[]).ANDNOT.2LIT0C] "ALU/ANDNOT ,MUX/XM.S,MSRC/ai ,R0T/ZLJT0,L]T/LITRL.LI TRL/5i?" .... ^.m j 

5066 wrSEX XB) PC PC^2 "MSRC/XB.PCPC+I ,RSRC/ZER0,ALUXM/SJ6N, ALU/OR, ISTRM/ISIZE DSI2E,VSIZE/1 .DTYPE/WORO" 

5067 WB'SEXKXB -RCl PC PCtI -MSRC/XB.PC"PC + I ,RSRC/ai ,ALUM-S-CI ,MUX/XM.R^ALUXM/SI6N,VSIZE/1 . | 

5068 ° ^ - - DTYPE/BYTE,ISTRM/ISIZE DSIZE'^' i 

5069 WB SEXT(XB).X0R.MINUS1 PC PC+1 "MSRC/XB.PC PC+I .ROT/MlNUSl ,MUX/XM.S,ACUXM/SJCN,ALU/X0R,DTVPE/BYTE,VSIZE/1 , i 

5070 " " ISTRM/ISIZE DS'ZE" ,, I 

5071 WB SEXT(XB).X0R,M!NUS1 PC PC+2 "MSRC/XB.PC PC+hR0T/MINUS1 ,MUX/XM.S,ALUXM/SIGN,ALU/X0R,DTYPE/WaftD,VSl2E/1 , | 

5072 " " ■ ISTRM/ISIZE DSIZE" 

5073 WB XB-RC] PC PC+A "MSRC/XB.PC PC + J ,RSRC/S1 ,MU!?/M.R1 ,ALU/A-8-CI ,VSIZE/1 , 

507A ■ DTYPE/LONGJSTRM/ISIZE DSIZE'* ! 

5075 WB Z£XT(M[]) "MSRC/al ,MUX/XM.S, ROT/ZERO, ALU/OR. ALUXM/ZERO" ,, j 

5076 WB"ZEXT(MC])-R[] "MSRC/ai .RSRC/a2.MUX/XM.R,ALUXM/ZER0,ALU/A-B-CI" 

5077 WB'ZEXT(M[:).AND.R[J "MSRC/ai ,RSRC/a2,MUX/XM.R,ALUXM/ZER0, ALU/AND" ^^ ... 

5078 W^ZEXT(XB) PC PC + 1 "ALU/OR AuXM/ZERO,MUX/XM.R,MSRC/XB. PC PC+I ,RSRC/ZER0,VSIZE/1 ,OTYPE/BYTE JSTRM/ISIZE.DSIZE" i 

5079 WB~ZEXT(XB)-(Rr].RR.16) PC PC+2 "MSRC/XB.PC PC+I ,RSRC/ai ,MUX/XM.S,R0T/RR.RR.S1Z,ALU/A-B-CI ,VSI2E/1 , | 

5080 ■ ■" DTYPE/WORDJSTRM/ISIZt^DSIZE" 

5081 WB 2EXT(XBl-R[J PC PC + 1 "MSRC/XB.PC PC + i ,RSRC/ai ,ALUXM/ZER0,MU5!/XM.R.ALU/A-B-C1 .VSIZE/1 . 

5082 ■ " ■ OTYPE/BYTE JSTRM/ISI2E DSIZE*^" t 

5083 WB ZEXT(XB)-R[] PC Pr+2 "MSRC/XB.PC PC+I ,RSRC/ai ,ALUXM/2ERO,MU5?/XM.R,ALU/A"B-CI ,VS1ZE/1 , ! 
508A ' " " DTYPE/WORDJSTRM/JSIZE DSIZE" I 
5085 WB.2LIT0[]"M[] "MSRC/a2,ALU/B-A-CI ^MUX/M.S^ROT/ZLITO^UlT/LITRL ,LlTRL/ai" | 

5087 WDP UNR0T(M[1.0R.ZLiT2A[J) 'VCTRL/WDR WB.UR,ALU/OR,MUX/M.S,MSRC/ai ,ROT/ZLI T2A,LIT/L]TRL.LITRL/a2" 

5088 WDR'UNROT(R[]) ' 'WCTRL/WDR'WB.UR, ALU/OR, MUX/R. S. RSRC/ai , ROT/ZERO" 

5089 WX rONX.SIZ "ALUOD/OR.ISD^MUX/Z.S^ROT/CONX.SIZ" 
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5090 

5091 

5092 

5093 

509^ 

5095 

5096 

5097 

5098 

5099 

5100 

5101 

5102 

5103 

5104 

5105 

5106 

5107 

5108 

5109 

5110 

5111 

5112 

5115 

51K 

5115 

5116 

5117 

5118 

5119 

5120 

5121 

5122 

5125 

5124 

5125 

5126 

5127 

5128 

5129 

5130 

5151 

5132 

5135 

5134 

5135 

5136 

5157 

5158 

5159 

5140 

5141 

5142 

5143 

5144 



,TOC " Branching Macros" 

(MCTEMP3]-SL)BYTE RANGE CHECK? 
(PL+SL).GT.32? 

ABSVAL M[3<7-0>? 
ACLO FPLOCK? 
ADDKFLAGO)? 
ADD2(FLAG1) ADDUFLA60)? 

ALKC? 

ALLOW INT? 

ALUS? 

AlUS UNSGN OLDALUS? 

ASClT SIGNCMCD)? 

BCD CHECK? 
BCD CHECK ME]? 
BCD SIGN M[]? 
BCD SIGN. ZERO? 
BCD SIGN,2ER0(DEF)? 

BINARY LOAD? 
aOOTCFLAG MMNOINT)? 
BRA ON ADD? 

CCOPl SIGND? 

CC0P2 SIGND CMP .NOT.iRO? 

CC ZLITOC] ALUS? 

ChEck INTERRUPTS? 

CMP SIONS? 

COUNT OR INT TIMER? 

DIVIDEND SIGN? 
DB2 STEPC? 
DSIZE? 

tM0DH(FLAG4)? 
EXPONENT RANGE? 

FLAGO? 

FLAGl (FLAG2.XOR.FLAG3)? 

FLAGl? 

FLAG2? 

FLAG3? 

FLAG4? 

FLAG<l-0>? 

FLAG<2-0>? 

FPA PRESENT? 

FPA(FLAGO)? 

FPD? 

FP51? 

FPS2? 

FPS5? 

FRO.FLTZ? 



'BUT/SRK3TA,MSRC/5ll,MUX/M.S,ALU/A"S-Ci,R0T/SL" 
"eUT/SRKSTA,ROTSRK/VJELD.OOO" 

"8UT/SRKSTA,R0T/«INUSl,«SRC/a)1,MUX/M.S, ALU/AND" 

"BUT/FPS3" 

"BUT/FLAGO" 

•BUT/FLAG1T00" 

'BUT/WBUS31T030,ALPCTL/WB ALUF" 

"BUT/CC8R1.INT-TS" 

"BUT/CCBR,CC/NOP.CCBR ALUS" 

^BUT/CCBR^CCMiSC/ALUS UNSGN. CC6R ALUS" 

•BUT/SRKSTA,MSRC/al,RSRC/ZERO,ALD/0R,MUX/M.R1,ROTSRK/ASCIISIGN.073" 

'BUT/BCDCHK" 
•BUT/BCDCHK,MSRC/al,ALU/A+B+Cl.BCD,MUX/R.S,RSRC/ZERO,ROT/CVTNP" 

'BUT/SRKSTA,R0T/8CDSWP,MSRC/a)1" 

•BUT/CCBR,CC/N0P.CC8R ALUS" 

'BUT/CCBR" 

•BUT/CC8R,CC/N0P.CC8R ALUS" 
'BUT/MM. NOINT" 
•BUT/BRA. ON. ADD" 

■ BUT/CCBR, CC/CC0P1.CC8R^SIGND" 

*BUT/CC8R1.CC8R0.IR0,CC7CCOP2.CC8R^SIGND" 

•BUT/CCBR, CCPSL/CC W8.CCBR ALUS AlT/LITRL,LITRL/511 ,ROT/ZLI T0,ALPCTL/WX.S' 

•BUT/CCBR1.INT-7S,VSJZE/1,DTYPE/LON6" 

•BUT/CCBR, CCMISC/NOP.CCBR CSIGNS" 

•BUT/CCBR1.INT-TS" 

"MSRC/TENP1 ,8UT/FR0.FLTZ" 

•BUT/DBZ.SC" 

•BUT/DSIZE" 

•BUT/MM. NOINT" 
"BUT/SRKSTA" 

'BUT/FLAGO" 

■BUT/F1,X0R23" 

'BUT/FLAGI" 

"BUT/FLAG2" 

•BUT/FLAG3" 

•BuT/MM. NOINT" 

•BUT/FLAGITOO" 

'BUT/FLAG2TO0" 

'BUT/NO. FPA" 

"BUT/FLAGO" 

■BUT/FPD" 

•BUT/FPSl" 

'BUT/FPS2" 

•BUT/FPS5" 

'BUT/FRO. FLTZ" 
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5U5 

5U6 

S1A7 

5U8 

5K9 

S150 

5151 

5152 

515^ 

5154 

5155 

5156 

5157 

5158 

5159 

5160 

5161 

S162 

516? 

516A 

5165 

5166 

5167 

5168 

5169 

5170 

Si:'! 

5172 

5175 

51 7A 

5175 

5176 

5177 

5178 

5179 

5180 

5181 

5182 

5183 

5184 

5185 

5186 

5187 

5188 

5189 

5190 

5191 

5192 

5195 

5194 

5195 

51% 

5197 

5198 

5199 



GFL0AT(FLAG4)? 

INTPEND OR TIMER? 

IP.TS(S1GND CMP)? 

IP.TS? 

IR<2>? 

IR<5>? 

IR<2"0>? 

LOO BRA? 
LOD INL BRA? 

MOR GPR.R RNUM.EQ.7? 
MDRlZEXT(OSR) BRATST? 

MICRO VECTOR? 

MM. ALLOW. INT? 
MM.NOIMT? 

MOPZERO (MULl XOR MUL2)? 
MOPZERO(FLAGI)? 

MULl(FLAG2) XOR MUL2(FLAG3)? 
MUL2CFLAG5)? 

MCI BIT24? 
M[].E0.-1? 
M[]<51-l6>.t:Q.FFFF? 

ODD ADDRESS? 
OTHER UTRAPS? 
OP7ERO(FLAG5)? 
0VER(FLAG2)? 

PL<A-0>.EO.O? 
PL<4-0>.fQ.O'' PL<5>? 
P0P1C(FLAG4)? 
PCb>51? (PL^-SL)>52? 

N0T.Q<31>? 

PROBE READ MODE ON WB? 
PROBE READ? 

PROBE WRITE MODE ON WB? 
PROBE WRITE? 

PSL<C>? 
PSL<]S.CaRM>? 
PSI <TP>? 

PTf CM3CK READ KERNAL? 
PTE CHECK READ? 
PTE CHECK WRITE? 
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•*BUT/1NT-TIMSERV" 

"CC/NOP.CCBR SIGND,8UT/CCBR1.INT"TS" 

"BUT/CC8R1.lF)T-TS,CCMISC/N0P.CCBft.BRATST" 

"BUT/IR?" 
"BUT/1R5" 
"BUT/IR.2TO0" 

"BUT/LOD.BRA" 

"BUT/LOD.INC.BRA" 

"8UT/SPASTA,WCTRL/MDR WB,RSRC/GPR.R,ROT/ZERO.MUX/R.S, ALU/OR" 
"BUT/CCBR,CCPSL/MDR.OSR.CCBR^BRATST" 

*'BUT/UVCTR,CLKX/XTND'* 

"BUT/MM. ALLOW. JNT" 
"BUT/MM. NOINT" 

"8UT/F1.X0R23" 
"8UT/FLA61" 

"8UT/F1.X0R23" 

"BUT/FLAG3" 

**6UT/WX.NE.0,ALU/AND,MUX/M.S,MSRC/S)1.R0T/ZLIT?A,LIT/LITRL,LITRL/1" 
'BUT/CC8RO.SRKSTA0,CC/NOF.CCBR SIGND,MSRC/ai ,MUX/M.S,ALU/NOTAND,ROT/MINUSr ' 
"6UT/CC8R,ALPCTL/WX_./SiOT.?,ROT7RR.MM.SIZ,VSlZE/1,DTYPE/W0RD,MSRC/5ll,CC/N0P.CCBR_SIGND" 

"BUT/CM. ODD. ADD" 
"8UT/BUTXB" 
"8UT/FLAG3" 
"6UT/FLAG2" 

"BUT/SRKSTA" 

"BUT/SRKSTA,ROTSRK/PL.EQ. O.SIGN. 120" 

"BUT/MM. NOINT" 

"BUT/CC8RO.SRKSTAO,CC/NOP.CCBR_ALUS,ROTSRK/VIELD.012" 

"3UT/WBUS31T030.RSnC/ZERO,MUX/R.O,ALU/A-8-CI.SR,ALUCJ/ONE,ALUSHF/ZERO" 

'BUT/UVCTR,CLKX/XTND,8US/PRB.RD.MO0E" 
'BUT/UVCTR,ClKX/XTND,8US/PRB.RD" 
'BUT/UVCTR,CLKX/XTND.8US/PRB.WR.M0DE" 
"BUT/UVCTR.CLKX/XTND,8US/PRB.WR" 

■BUT/PSLC" 
■BUi/UVCTR.CLKX/XTNO,WCTRL/UVCTR CM. IS * 

"BUT/PSLTP" 

'BUT/UVCTR,CLKX/xrND,8US/PRR.RD.PTF.K" 

'Bur/UVCTR,CLKX/XTND,BUS/PRB.RD.PTE" 

"6UT/UVCTR,CLKX/XTND,8US/PRB.WR.PTE" 
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S20C 

5202 
5?05 
5204 

5206 
520? 
5208 
5209 
5210 
5?1i 
5212 
5213 
5^U 
5215 

5216 
5217 

5218 

5219 

5220 

5221 

5222 

5223 

522A 

5225 

5226 

5227 

5228 

5229 

5230 

5231 

5232 

5255 

5254 

5255 

5236 

5237 

5^38 

5239 

5240 

5241 

5242 

5243 

5244 

524S 

5246 

5247 

5248 

5249 

5250 

.i251 

525? 



Q IS NEG? 

C IS ZERO? 
G.NOT IS fCS? 

R6 R8tCONX{2) ftNuM,EQ,7? 

R7"MC] RNUM.EQ.7? 

RB5 ♦ or - ? 

RBSP.EQ.O? 

READ(FLAG^J FPAC^LAGO)? 

READCFLAGD? 

REG MODE? 

REGINT(FLAGI) ADD1 (^LAGO)? 

REGINKFLAGD? 

REI CHECK? 

RNUM.EQ.7? 

RNUM_Rr] IPR CHECK? 

i<3-0>.NE.0? 

SAMESIGN(HAG4)? 

SET V SIGND CMP? 

SHIFT SIZE? 

SIGN(FLAGO)? 

SIGND CMP .NOT.IRO? 

SIGND CMP DEF? 

SIGND CMP? 

St D SEXT(MC]i wBRANGE? 

SL"Mr] W8RANGE? 

S^SCK FLAG? 

ST£P(.GE.4? DEi8V4 

Su8(FlAG1)? 

TIMER? 

VA<0>: 

VA R6 Re-C0NX(2J RNuM,fO,7? 



W8<0>? 

WB<1-0>? 

W8<1-0>.AjE.O? 

WX<15-0>.NE.0? 

WX<31-16>.NE.0? 

WB<31-30>? 

WB<5-0>? 

W8,MC]*63 PL. 31 WB<7>EQU? 

WCS DISABLED? 
WRITECFLAGD? 
WX(SIZ).EQ.O? 
WX.EQ.O? 

WX.NE.O? 

ZEXKMlD.EQ.U? 



VSJZE/1.DTYPE/W0R0' 



'BuT/CCBR^RSRC/ZERCMUX/R.O^ALU/OR.CC/NOP.CCBR S16ND" 
"BuT/WX.EO.O,MUX/R. 0, RSRC/ZERO- ALU/OR, DQI/QWX" 
"BuT/WQUS31TO30,RSRC/ZERO,MUX/R.Q,ALU/A-8-CT,ALUCI/ONE ' 

"BUT/SPASTA,RSRC/R6.SPW/RIONG,ROT/CONX.SJZ,MUX/R.S,ALU/A+B+CI, 
•BUT/SPASTA.RSRC/R7,SPW/RL0NG,MSRC/ai , ALU/OR. MUX/M,S,R0T/7ER0'* 

"but/spasta^' 
"but/spasta" 

•BuT/FLAGITOO" 

"80T/FLAG1" 

"8UT/REGM00E" 

"BUT/FLAGITOO" 

"BUT/FlAGI" 

"8ut/uvctr,clkx/xtnd,wctrl/rejchk,8us/rfichk" 

"6ut/spasta,rsrc/6pr.r" 

"but/spasta.msrc/rnum^wbus, alu/or, mux/r,s,rsrc/ai, rot/zero" 

"6ut/srksta,r0tsrk/8cdsign.063" 

'but/mm. noint" 

•but/cr8r,ccmisc/setv,ccbr signd" 

•but/srksta,rotsrk/pl.eq.o:sign.i 21" 

'but/fiago" 

'but/cc8r1.ccbr0.ir0,cc /nop, cc8r. signd'* 

'BUT/CC8R" 

'BUT/CCBR.CC/N0P,CC8fi_SIGND" 

*BUT/SRKSTA. ROT/PL. SLW8,MSRC/S1,RSRC /ZERO, MUX/XM.R,ALUXM/SiGN, ALU/OR, DQI/D^WX" 

*BUT/SRKSTA, ROT/PL, Sl'wB^MSRC/SI^RSRC/ZERO^MUX/M.RI, ALU/OR" 

'BUT/STACKFLG" 

'BUT/8R.SC-4.INT-TS" 

'BUT/FLAGV 

'BuT/INT-TIMSERV" 

*but/w8us0,msrc/va,rsrc/ zero, mux/m.r1, alu/or" 

'but/spasta,uctrl/va w8,rsrc/r6,spw/rl0n6,r0t/conx.siz,mux/r,i> alu/a-b-ci ,vsize/1 , 

dtypE/word" 

'BUT/WBUSO" 

•BUT/W8US1TO0" 

•BUT/WBUS1TO0.NE.0" 

'BUT/SRKSTA" 

'BUT/SRKSTA" 

•BUT/WBUS31TO30" 

'BUT/W8US5TO0" 

'BuT/SRKSTA,MSRC/ai,MuX/H,S,ALU/A+B*CI,ROT/0LlT0,PL LIT,L I T/Ll TRL,LITRL/3F ,VSIZE/1 , 

OTyPE/BYTE" 
'BUT/WCSENA" 
'BUT/FLAGI" 

'BUT/CC8R0,SRKSTA0,CC/NOP,CCBR S16ND" 
'BUI/WX.EQ.O" 
'BUT/WX.NE.O" 

'BuT/WX.EQ.0,MSRC/a1,MUX/XM.R,ALUXM/ZERO, ALU/OR, RSRC /ZERO" 
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5^53 


.TOC •" Ird 


5?5/. 




5255 


.NOCREE 


5256 


.NOCREF 


52S7 




5258 


.ICODE 


5259 


FPD [][] [][] 


5260 




5261 




5262 


IROUJLD [][] 


5263 




5264 




5265 


.OCODE 


5266 


CNTO[]C:C] [][][] 


5267 




5268 




5269 




5270 


lNT1[]C][] [][][] 


5271 




5272 




5275 




5274 


,CCODE 


5275 


REG [] C] [] 


5276 




5277 




5278 


MEM [] [3 U 


5279 




5280 




5281 


.DCGDE 


528? 


S17F n [] n u I] 


5285 




5284 


.TREF 


5285 


.CREF 


5286 


.UCODE 
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Ird and Osize Rom Macros 

and Dsize Rom Macros'* 

;SET UP FOR NEVER CREF 

i 

"FOP/a)1,FPD/<.SHIFT[<.AND[<NEXT/5)2>-3F8]>,-3J>,FFOP/a3.FPD.FPA/<.SHIFT[<.AN0C<NEXT/aA>,3F8J>.-3]>, 
VFPD/<.EQL[0, <.ANDC<NEXT/a2>,3c07]>, <.AN0L<N£XT/a4>,3C07]> ]>" 

lOP/al JRDl/<.SHIFTC<.AND[<NEXT/S2>,3F8J>,-33>JF0P/a3JRD1.FPA/<.SHlFT[<,ANDC<NEXT/a4>,3F8J>,-3J>, \ 
VIRD1/<.EQL[0, <,ANDC<NEXT/32>,3C07J>, <.ANDC<NEXT/a4>,3C07:> ]>" ; 



1 1 



"OOP/ ahCNTO.REG/ <.ANDC<NEXT/a2>,7FF]>,CNT0.MEM/ <.ANDC<NEXT/a3>,7FFD>, 

0FOP/a4,CNT0.FPA.REG/<.AND[<NEXT/a5>,7FF]>,CNT0.FPA.MEM/<.ANOC<MEXT/a6>,7FF]>, 

VCNTO/<.EQL[ 0, <,ANDC<NEXT/a2>,3800J> . <.AND[<NEXT/a5>,3800]> 3>" 

"lOP/ aKCNTl.REG/ <.ANDC<NEXT/a2>,7FF3>,CNT1.MEM/ <.ANDC<NEXT/a3>wFF J>, 

1FOP/aA,CNn.FPA.REG/<.AND[<NEXT/a5>,7FF3>,CNT1.FPA.MEM/<.AND[<NEXT/a6>,7FF3>, 

VCNT1/<.EQL[ 0, <.ANDC<NEXT/a2>,38003> , <.ANDC<NEXT/a5>,38003> 3>" 

"]R01.RFG/<.AND[<NEXT/ai>,7FF]>,CNT0.R£G/<.ANDC<NEXT/a2>,7FF3>,CNTl.REG/<.ANDC<NEXT/a3>,7FF]>, 
VREG/<.EQL[ 0, < .AND[<NEXT/ai>,38003> , <.ANOC<AJEXT/a2>,38003> , <,AND[<NEXT/a3>,38003> 3>" 

"]RD1.MEM/<.ANPC<NEXr/ai>,7ff]>,CNT0.MEM/<.ANDC<NEXT/a2>.7FF3>.CNTl.MEM/<.ANDC<NEXT/a3>,7FF3>, 
VMEM/<.EQLC 0, <.ANDC<NEXT/ai>,38003> , <,ANDC<NEXT/a2>,38003> , <.AND[<NEXT/a3>,38003> 3>" 

tj "osi/ai,os2/a2,os3/a3,osA/aA,os5/a5,os6/a6" 

;END OF NEVER CREF THE FOLLOWING WILL ALWAYS CREF 
;5287 .BIN 



CMT098.MCX 
IMIT.MIC 



MICR02 1M(01) 
INIT.MIC 



?8-NOV-85 16:30:35 



11 
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5292 . 


NOB IN 


5293 


TOC " 


5294 


REV 


5295 , 


25 


5296 . 




5297 




5298 . 




5299 . 


?4 


5500 




5301 


25 


5502 




5^05 


?^ 


5504 




5505 




S506 




5507 


; 21 



5288 
5289 
5290 
5291 



.TOC 
.TOC 



"JNJT.MIC 
"REVISION 



C 



25.0" 
McDoweU, 



Brian Allison, B. WARD 



Re\/ision History" 

EXPLANATION 

fix the 2 changes made 

REdssign locations to " 

Change BO. 1NIT_U8A.MAP; 



in Rev 24 

let return -19 working 
; to be a subroutine that is called on 

both'cold and warm^boots. 

Change boot code to init the last 16 unibus addresses as net valid. 

Change boot code to make B/number work without specifying the device. 

29-MAY-1980 

Fix JNIT code to invalidate 1st two locations in the TB. 

Turn oft the cache when doing memory test for booting. 

Initialize the UNIBUS in the INIT code. 

Clear ru58 control and status registers in INJT. 

Add BUS/PRB.RD.PTE to avoid machine hang clearing TB and CACHE. 

Initial release, 

;5308 .BIN 



CMT098.MCX 
INIT.MIC 



MICR02 1M(01) 
Power Up 



28-NOV-83 16:30:35 
: Power Up 
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U 0000, 0480, 0036, 4030,00^3, 0080, F 



U 080F, 0D86,0D37, 0030, 40A3, 0080,0 



U 0800, 0186, 0C10,0A30, 08^*3, 0880,0 38A* 



U 0801, 0080, 0036, mCBO, 0047, 0081, 9 



U 0819, 0400, 0036, 4030, 0047, 0481, F 



u 0816, 0480,0036,4030,0047,0080,1 



u 08U, 0C80, 0056, 4030, 0047, 056^,C 



U 081D, 0814,0567,0035,4047,0487,9 



U 081F, 0580,0137,0030,1487,0080,4 



;5309 

;5310 

;5311 

;5312 

;5313 

;5314 

;5315 

;5516 

;5^17 

;5318 

;5519 

;5320 

;53?1 

;5322 

;5323 

;5324 

;5325 

;5326 

;5327 

;5328 

;5329 

;5330 

;5331 

;5532 

;5333 

;5334 

;5335 

;5536 

;5337 

;5338 

;5339 

;5340 

;5341 

;5342 

;5343 

;5344 

;5345 

;5346 
;5347 

;5348 
;5349 
;5550 
;5351 
;5352 
;5553 
;5554 
;5355 
;5356 
;5357 
;5558 
;5359 



.TOC 



Power Up 



: Power Up' 



RFGION/INl T.R1L, INI T.R1H/INIT.R2L, INI T.R2H/IN1T.R3L, INI T.R3H 
CHAN6E/INIT=1 

The hardware forces control to micro location on power-up. 

The microcode waits 70ms for machine stabilization and then 

precedes when ACLO is deasserted. 

The microcode then tests the front panel switches to determine 

how to start up VMS. 
****************************************************************************** 

0: 

BO. POWER UP: 



10 RESET, 

NOP 



= 
B0.70MS. 



MCTEMPO] 2LIT16C8J, 
10 RESET" 



WAIT; 


MCTEMPO] MB-ZLIT0[n, 

10 RESET"; 

WX.EQ.O?, NEXT/80. 70MS WAIT 



BO. TEST 



^000 
=001 



=011 
=100 



ACLU: 

■;1 

ACLO FPI.OCK? 



;00l 

CLEAR FLAGO, 

PUSH, NEXT/BO, COLD START FLAG 



.Qn 

NEXT/BO. TEST ACLO 



;100 

PUSH, NEXT/MV. TEST 



;101— • 

RCR5J 0, 
CLEAR'FLAG2, 

PUSH, NEXT/IN. INIT 



,-110 ■ 

PC ZLIT0C2], 

FP51?, NEXT/BO. ACTION *=yiTCH 



; 00 10 RESET FOR 70MS 
; FOR RDM 



; GET COUNTER FUR 70MS WAIT 
; DO 10 RESET FOR 70MS 



DEC COUNTER 

DO 10 RESET FOR 70MS 



CHECK ACLO 

ACLO OK 

ARGUMENT FOR SUBROUTINE 

GO CLEAR COLD START FLAG 



WAIT FOR AC TO STABALIZE 
DO MICRO VERIFY 



CLEAR BOOT CONTROL FLAGS 
TELL INIT TO INIT SCBB 
DO INIT 



SO THE CONSOLE WILL PRINT ON HALT 
CHECK BOOT ACTION SWITCH 



CMT098.MCX 
IMT.MIC 



MICR02 1M(01 
Power Up 
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: Power Up 
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u 0802, 088A, 0557,0055,^047, 0080, 6 



U 0803, 0586, CC37, 0050, 88A7, 0000,1 



u 0804, 0084, C592, 4037, 0047, 0487, 4 



U 0805, 0084, C592, 4057, 0047, 0487, 4 



U 0806, 0881, v.O^<S, 4280,0047, 0080, C 



U 0807, 0D86,CC37, 0030, 6047, 0000,1 



U 0808, 0881,2592,4280,0047,0082,2 



U 0809, 0881, 2592, 4280,0047, 0080, A 



U 080A, 0186, 5DB1, 0030, 1047, 0088, D 



U 0808, 0586, CC37, 0030, 9047, 0000,1 



IJ 0822, 0186, 5DB1, 0050, 1047, 0088, D 



U 0823, 0884,0587,0035,4047,0080,6 



5360 

5361 

5362 

5363 

5564 

5365 

5366 

5367 

5568 

5369 

5370 

5571 

5372 

5373 

5374 

5575 

5576 

5377 

5378 

5379 

5380 

5381 

5582 

5585 

5384 

5585 

5586 

5587 

5588 

5589 

5590 

5591 

5592 

5593 

5594 

5595 

5596 

5397 

5598 

5599 

5400 

5401 

5402 

5405 

5404 

5405 

5^06 

5407 

5408 

5409 

5410 

5411 

5412 

5413 



=0000 

=0010 ;0010 ■ 

RCR5D 0, NEXT/BO. 800T 



;0011 

MCFPDOFFSET] ZLIT0C113, 
NEXT/CN, CONSOLE 

80. ACTION SWITCH: 

;0100 ■ 

RCR12] MCFPDOFFSETJ, 
PUSH,NEXT/B0.FIND_RPB.SU8 

80. RESTART HALT: 

. 0T01 

RCR12] MCFPDOFFSET], 
PUSH,NfXT/BO.FIND_RPB_SUB 

80. BOOT: 



;0110 

WB RNUM, 
WB<0>?,NEXT/eO.BOOT1 



;0111 - — 

MCFPDOFFSET] ZLIT0C16D, 
NEXT/CN. CONSOLE 



;1000 — 

WB MCMDR], 

W8<0>?, NEXT/80. R-B WARM CHECK 



;1001 ■ 

WB MCMDR], 

WB<0>?, NEXT/BO. R-H,WARM_CHECK 

=0 

BO.R-H WARM CHECK: 

" ;0"" - 

MCTEMP5] 0+2LIT8C2], 
NEXT/BO. RESTART 

;1 - 

MCFPDOFFSET] ZLIT0C12], 
NEXT/CN. CONSOLE 

=0 

BO.R-e WARM CHECK: 

" ;0-= 

MCTEMP5] D+ZLIT8C2], 

NEXT/BO. Restart 

80. BOOT. CLR. FLAGS: 

;1 

RER5J 0, NEXT/BO. BOOT 



CLEAR BOOT CONTROL FLAGS 
DO A COLD START 



SET HALT CODE 
AND GO TO CONSOLE 



RESTART/BOOT 

LOAD HALT CODE INTO AP 

GO GET RPB 



RESTART/HALT 

LOAD HALT CODE INTO AP 

GO GET RPB 



BOOT 

TEST FLAG FOR /X COMMAND 

(RUNM BIT 0) 0=N0 1=YES 

HALT 

SET HALT CODE 

AND LET THE USER DECIDE WHAT TO DO 



CHECK WARM START BIT 



CHECK w^RM START BIT 



GET STARTING SP 



SET HALT CODE 
AND GO TO CONSOLE 



GET STARTING SP 



CLEAR BOOT CONTROL FLAGS 
DO A COLD START 



CMT098.MCX 
INIT.MIC 



MJCR02 1M(01 
Power Up 
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U OBBD, 048^,5592,^037,80^7,0483,9 



U OBAO, 0C80, 2002, 403D, 8487, 0083,1 



U 080C, 0C80, 0036, 4030, 0047, 0562, C 



U 080D, 0054,0587, 0034, C047, 0487, 9 



U 080E, 0780, 07F8,6BFF..F847, 0081,1 



U 0811, 0C86,05BE, 4030,4047, 0082, E 



U 082E, 0484,0592,4034,4047,0482,8 



It 08?h, OB80,07F8,OOFF,F847,0081,3 



a 0813, 0C86,05BE, 4030,4047, 0081, 8 



U 0818, 0C84, 0592, 4CF4, 8047, 0081, 4 



5414 OBBD: 

5415 BO. RESTART: 

5416 ,****ft**FORCE ADDRESS***********; 

5417 .KSP2 MCTEMP5J, ; LOAD STARTING SP 

5418 PUSH,REXT/B0.JNJT UBA MAPS ; INIT UNJBUS MAPS 
5419 
5420 OBAO: ;******»FORCE ADDRESS***********; 



5421 
5422 
5423 

5424 =00 

5425 BO.B0OT1: 



PC MLTEMP2], 
NE5?T/80.IRD1 



5426 

5427 

5428 

5429 

5430 

5431 

5432 

5433 

5434 

5435 

5436 

5437 = 

5438 

5439 

5440 =0 

5441 

5442 

5443 

5444 

5445 

5446 

5447 

5448 

5449 

5450 

S451 

5452 



;00 

PUSH, MEXT/MV. TEST 



;0i : 

SET FLAG2, 

RCR3J 0, 

PUSH, NEXT/IN. INIT 



;10-- 

LONLJT.COF28000J 



METEMPO] RCLONLIT] 



• 

R[R1] METEMPO], 
PUSH, NEXT/BO. BOOT SUB 



;1 

LONLIT^COFFEOOQ] 

MCTEMPO] RCLONLIT] 



RCR2] f.CTEHPO], 
FPS2?" 



POINT PC TO RESTART ROUTINE 
60 DO THE IRDl 



DO MICRO VERIFY 



DO INJT 

TELL INIT TO NOT TOUCH SCBB 

BOOT UNIT NUMBER PARAMATER 



LOAD DEFAULT MBA ADDRESS 
MOVE LUNLIT TO A USEFUL PLACE 



LOAD MBA ADDRESS 
CALL BOOTSUB 



ADDRESS OF UNIBUS 1/0 PAGE 
PUT LONLIT IN A USEFUL PLACE 



LOAD ADDRESS OF UNIBUS I/O PAGE 
BUT ON BOOT DEVICE SWITCH 






CMT098.MCX 
INIT.MIC 



M1CR02 1M(01 
Power Up 



U 0814, 0981, ADD1, 0031, 8A87, 0081, 7 



U 0815, 0D81,ADD1, 0031, 0487, 0081, 7 



U 0816, 0D81,ADD1,0030,8A87,0081,7 



U 0817, 0081, 7E5F,4A50, 2047, 0083,0 



U 0830, 0986, CC37, 0030, A047, 0000,1 



U 0831, 0586, CC37, 0030, 0047, 0481, A 



U 0832, 0C80, 0056, 4030, 0047, 0072, 2 



J 081A, 0C80, 0036, 40F0, 0047, 0000,1 



5453 

5454 

5455 

5456 

5457 

5453 

5459 

5460 

5461 

5462 

5463 

5464 

5465 

5466 

5467 

5468 

5469 

5470 

5471 

5472 

5473 

5474 

5475 

5476 

5477 

5478 

5479 

5480 

5481 

5482 

5483 

5484 

5485 
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=00 



;00 

PC M[PC]+ZLIT4C30J, 
NE5?r/80. CHECK ROM 



;01 

PC MCPC3+ZLIT4E20:, 
NE5iT/80,CHECK_R0M 

;10 - - 

PC MCPCD+ZLJT4C103, 
NE5!T/80.CHECK.ROM 

BO. CHECK ROM: 

; 1 1 - 

WB SEXT(XB).X0R.M]NUS1 PC PC+2, 
WXTNE.O? 

=00 ;00 ■ 

MCFPDOFFSET] 2L1T0C14J, 
NEXT/CN. CONSOLE 

BO.iRDI: 

. QT 

MCFPD0FFSET]_ZLIT0[03, 
PUSH, NEXT/BO. IRD1 SUB 



;10 ' 

NEXT/CO. NOP 



BO.IRDI SUB: 



RETURN AND INHIBIT DESTINATIONS, 
NEXT/1 



D 

POINT PC TO RIGHT ROM 

C 

POINT PC TO RIGHT ROM 

B 

POINT PC TO RIGHT ROM 

A 

CHECK FOR NON-EXISTENT ROM 

PASS 'NO ROM* ERROR CODE 



DON'T CONFUSE CHARLIE WITH FPDOKFSET 
DO SUB CALL FOR RTUT RETURN 



WASTE A CYCLE AND THEN IRDI 



TELL THE HARDWARE ABOUT POWER UP 
FORCE A RETURN +1 



CMT098.MCX 
INIT.MIC 



MICR02 1M(01) 
Power Up 
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U 081F, 0980, 0D3?, 0056, 0267, 0082, 5 
U 0825, 0086, 6036, AA30,03E7, 0172, 8 
U 1728, 0980,6n2,OOBB,FAE7,0000,3 
U 1729, 0180, 6D12,0A5^, 00^7, 0085,0 
U 0850, 0D86, CC37, 0030, A8^7, 0000,1 
U 0851, 0180, 6D12,A0B^, 0257,0000, 3 



5A86 

5^87 

5A&8 

5A89 

5A90 

5^91 

5A92 

5A93 

549A 

5495 

5496 

5497 

5498 

5499 

5500 

5501 

5502 

5503 

5504 

5505 

5506 

5507 

5508 



BO.COLD.START_FLAG: 

TRAR ZLIT16C0C03 



1728: 
1729: 
=0 



METEMP6D TU58REGS, 
F1.A60? 

;0******F0RCE ADDRESS*********** 
TU58REGS M[TEMP6].AND.0Lin6[17F 
RETURN [3] 

;1******F0RCE ADDRESS*********** 
WB MCTEMP6D.AND.2LIT16C80], 
WXTEQ.O? 



;0 -- 

MCFPDOFFSET] 2LIT0C153, 
NEXT/CN. CONSOLE 



;1 - 

TU58REGS MCTEMP6J.0R.2LJT16C80J, 
RETURN C3] 



ADDRESS TU58 CSR 



GET CURRENT CONTENTS OF CSf^ 
TEST FOR SET OR CLEAR COLD BIT 

CLEAR COLD START BIT 



TEST COLD START BIT 



SET HALT CODE 
AND 60 TO CONSOLE 

SET COLD START BIT 



CMT098.MCX 
INIT.MIC 



MICR02 1M(01 
Boot 
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U 082B, 0186, CC?7, 0031, 40A7,0072J 



U 0721. 0D80, 0CB7, 0030, 3687, 007D,D 



U 07DD, 0D8O,0CB7,OO30,OE07,OO83,3 



U 0833, 0086,05BE,603D,8AA7,0085,2 



U 0852, 0086,1087,0032, 0047,0083, A 



U 0855, 0186, CC37, 0030,9847,0000,1 



u 0837, 0586, 1C10,0A30, 0847, 0883, 4 384* 



U 0834, 0084,0730,0020,0480,0083,7 



U 0835, 0485, 275C, 0020, 04A7, 0082, C 



U 0836, 0480,0036,4030,0047,0084,6 



5509 

5510 

5511 

5512 

5513 

5514 

5515 

5516 

5517 

5518 

5519 

5520 

5521 

5522 

5525 

5524 

5525 

5526 

5527 

5528 

5529 

5530 

5531 

5552 

5553 

5534 

5535 

5556 

5557 

5538 

5539 

5540 

5541 

5542 

5543 

5544 

5545 

5546 

5547 

5548 

5549 

5550 

5551 

5552 

5555 

5S54 

555S 

5556 

5557 
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Boot 



: Boot Sub' 



;********************************************************* ^< ******************* 
'*(t*******A***********r**************«f***r************************************** 

BO. BOOT SUB: 



721: 



7DD: 



M[FPD0FFSETD_ZL]r28[28] 

;****** ***FORCE ADDRESS********* 



MEMSCAR.ZLIT24C6] 

.****** ***F0RCE ADDRESS********* 

MEMSCR ZLIT24C13 



VA U MCTEMPOJ RCZEROJ 
=0 
BO, START SEARCH: 

70 

MCTEMP13 ZLIT8C403, 

NEXT/BO. Initial read 



;1 

MCFPDOFFSETD ZLIT0E13], 
NEXT/CN. CONSOLE 



BO. DEC„W0RD, COUNT: 



MCTEHPI] MB-ZLIT0C1], 
WX.EQ.O?" 

= 00 

BO. INITIAL READ: 

;0D 

READ,SIZECL0N6], 

VA RfTEMPOD RB+C0NX(4), 

NE5?T/80.DEC WORD COUNT 



;01 

VA RCTEMP03 RB-C0NX(4), 
MB-MrMDRJ.NfXT/BO. WRITE ZERO 



.10 " - 

NEXT/BO. RESTART^SEARCHl 



CLAIM DISPTACH SLOT 2 ON MACH CHECK 



LOAD ADDRESS OF CACHE DISABLE REGISTER 



DISABLE THE CACHE FOR MEMORY TEST. 



STARTING ADDRESS FOR READS 



NUMBER OF WORDS TO READ (64K) 



SET UP HALT CODE 



DEC "WORDS LEFT TO READ" COUNT 
64K FOUND??? 



access a longword 

point address to next word 

if this read fails control will be 

Passed through slot 2 of nach check 

dispatch table 



POINT ADDRESS TO HIGHEST WORD READ 
GO START TESTING HIGHEST WORD 



CATCH MACHINE CHECK RETURN 



I 



CMT098.MCX 
INIT.MIC 



MICR02 1M(01 
Boot 
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U 0828, 0580, 0C57JO30, 08^7,0083, A 



u 082A, OA8O,0E77,1020,05D8,0A87,l 



U 082C, 0A80,05BE,502P.85D8, 0^87,1 



u 0838, 0A80,0039,DA3D,80A7,0883,A 362* 



U 083A, 0080, 003A, 4020, 85D8,0487J 



U 083B, 0980, 0B37J03F,F0A7, 0083, F 



U 083D, 0880, 0359, 928D,80A7, 0883, E 355* 



U C83E, 0986, 5DB1, 0050,1047,0483, 9 



u 083F, 0080, 003A,402D, 8508, 0487,1 



U 0839, 0906, CC77, 0032, 4047, 007D,E 



U 07DF, 0980, 0CB7, 0030, 0607, 0083, C 



J 083C, 0B80,07F8,67BF,F847,0084,3 



5558 

5559 

5560 

5561 

5562 

5563 

5564 

5565 

5566 

5567 

5568 

5569 

5570 

5571 

5572 

5573 

5574 

5575 

5576 

5577 

5578 

5579 

5580 

5581 

5582 

5583 

5584 

5585 

5586 

5587 

5588 

5589 

5590 

5591 

5592 

5593 

5594 

5595 

5596 

5597 

5598 

5599 

5600 

5601 

5602 

5603 

5604 

5605 

5606 

5607 

5608 



=000 



=010 



;000 — " 

Q ZLIT0C1], 
NEXT/BO. WRITE WALK1 



;010 

G -1, WRITE, SIZECL0N6J, 
pOSH,NEXT/BO»READ SUB 

= 100 

BO. WRITE ZERO: 

; 1 00 

Q R[ZERO],WRIT^SJZE[LONG], 
PDSH, NEXT/BO. READ_SUB 

=00 



;00 

(RCZER0]+Q).SL.1, 
W5(.EO.O? 

= 10 

BO. WRITE WALKI: 

;10 ' 

WRITE Q,SIZECL0NGJ, 
PUSH, NEXT/BO. READ SUB 



=00 
=01 



;11 ■ 

Q OLITOEIFE], 
NEXT/80. WRITE WALKO 



;01" — 

Q (RCZER0D+Q).RR.1, 
WB<0>? 



;10 

MCTEMP5J D+ZLIT8C2],PUSH, 
NEXT/80. TNIT_UBA_MAPS 

80. WRITE WALKO: 

;11 

WRITE 0,SIZE[LONGJ, 
PUSH, NEXT/BO. READ.SUB 

80. INI T_U8A.MAPS: 



7DE: 



MCFPDOFFSET] ZLIT28C48], 
CLEAR FLAGO " 

;**»**n***FORCE ADDRESS*********; 



GET INITIAL 1 TO WALK 



WRITE -1 AND LEAVE IN Q FOR READ SUB 
CALL READ SUB (RETURN -2) 



WRITE AND LEAVE JN Q FOR READ SUB 
CALL READ SUB (RETURN -2) 



WALK THE ONE 

LOOK FOR 1 WALKING OFF HIGH END 



WRITE THE WALKING 1 

CHECK THE WRITE (RETURN -2) 



GET STARTING TO WALK Q<-FFFFFFFE 
GO WALK 



WALK THE ZERO ONE NOTCH 
TEST FOR COMPLETE WALK 



POINT SP TO BOTTOM OF 2ND GOOD PAGE 
INIT UNIBUS MAPS (RET -19) 



WRITE THE WALKING 

CHECK THE WRITE (RETURN -2) 



CLAIM DISPATCH SLOT 4 ON MACH CHECK 
FLAG TO CONTROL LOOP EXECUTION 



MEMSCR ZLIT24C0J 



; RE-ENABLE THF CACHE AFTER MEMORY TEST, 



LONLIT^[OF30800] 



; ADDRESS OF FIRST UBA 



CMTQ98.MCX 
INiT.MiC 



MICR02 1M(01 
Boot 
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U U874, 0D86,CC77, 0032,00^7,0087, 5 



U 087b. OC80,OSBE,7050,8^A7,0085,6 



U 0856, OD86,1C37,0020,FC50,0085,8 



0857, 0880, 0036, AOBO, 0047, 03FF,E 



U 0858, 0A81,^008,0A50, 00^^.7,0885, A 34A* 



iJ 0859, OC80.0036, 4030, 00^7,0087, 8 



ii 085A, 0180, 0[)B1, 3030, UA7, 0087, 8 



u 085B, 0886, 05BE, 40^0,8050, 0085, C 



Li OS'yC. 0''*85,?59?,4A70,a4A^0085,E 



vi 085D, 0C80, 00:^6,4030, 0047,0087, 8 



5717 

5718 

5719 

5720 

5721 

572? 

5723 

5724 

5725 

5726 

5727 

5728 

5729 

5730 

5731 

5732 

5733 

5734 

5735 

5736 

5737 

5738 

5739 

5 740 

57A1 

57^2 

5743 

5744 

5745 

3746 

5747 

5748 

5749 

5750 

5751 

5752 

57S3 

5754 

5755 

5756 

5757 

5758 

5759 

5760 

5761 

5762 

5 763 

5 764 

5765 



.TOC 



Boot 



Fir 'J RPB Sub" 



imr*******im***i^* 



***************************************************** 
"•***************** *^«*\rf******************* ****** ***!;***********■************** 
80.FIND_fiPe_SUB: 

' ; CLAIM DISPATCH SLOT 5 ON MACH CHECK 



MCFPDOFFSET]_2LIT28C58] 



VA Q D RCZEROJ 
=0 " " " 
BO, READ RPB HEADER: 

";0"= 

READ,';JZE[LONG], 
MCTEMP13 ZLIT0C1FJ, 
VA VA+4," 
NE5!T/80.CHECK_RP8 



; 1 

RETURN C-2] 
-0 
B0.CHECK.RP6: 

;0 

W8 r':MDR]-Q, 

WXTEQ.O?, NEXT/BO. BAD RPB 



1 



NEXT/BO. BAD RPB1 
-0 
BO. BAD RPB: 

' ;0 

VA Q D D+ZLlT8r21, 
Nt5?T78D.BAD RP81 



--^0 



;1 - ■ 

READ,SJZECL0N6], 
MCTEMP03_R[2ER01 



;0- 

VA RCTEMP2J MCMDR], 

wxTne.O?, 

NEXr/80. CHECK RESTART ADDRESS 



NEXT/80. BAD RPB1 



STARTING ADDRESS FOR RPB SEARCH 



GET FIRST WORD OF RPB (MAYBE) 

GET CHECKSUM COUNTER 

IF THIS READ FAILS CONTROL WILL BE 

PASSED THROUGH SLOT 5 OF MACH CHECK 

DISPATCH TABLE 



RETURN WITH FAILURE 



CHECK hOR START OF RPB 



CATCH THE MACHINE CHECK 



BAD RPB (TRY AGAIN) 
POINT TO NEXT PAGE 



GET STARTING ADD OF RESTART ROUTINE 
INIT RPB CHECKSUM ACC 
IF THIS READ FAILS CONTROL WILL BE 
PASSED THROUGH SLOT 5 OF MACH CHECK 
DISPATCH TABLE 



SAVE STARTING ADD OF RESTART ROUTINE 
MAKE SURE IT'S NOT 



CATCH THE MACHINE CHECK 






MICROS 1M(01) 
Boot . 
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^ Oe'^t. v:8v:,001!fc.^030,00^7/J08S,A 

iL jiaSf, 0^80, U036,A0?0. 00^7,0086,2 

■J :86C, ocas, <?001, 0030, 00^7, 0087, 6 

V.H61 , UC8v, 00^6, ^050,00^7,0087, 8 



;5766 =0 

;5767 BO. CHECK RESTART^AODRESS : 

;5768 70 

;5769 NEXT/80. BAD RP8 

;5?70 

;5771 ;1 

;5772 NEXT/BO. READ RESTART ROUTINE 

;5773 =0 

;577^ eO.CSUM RESTART ROUTINE: 

;5775 ";0 ' 

;5776 RtTEMPOD MCM0R3+Re, 
;5777 NEXT/BO. DEC^CSUM.COUNTER 

;5778 

;5770 ;1 

;5780 NEXT/60. BAD RPB1 

;5781 

;5782 BO. DEC CSUM.COUNTER; 

;5783 

;578^ MCTEMP1] MB-ZL1T0C1], 
. va76, 0586, U10,OA50,08A7, 0886, ^ 38A* ;5785 WX.EO.O?" 

;5786 =0 

;5787 BO, READ RESTART.ROUTINE : 

;5788 

;5789 

;5790 

;5791 

;5792 

;5793 

;579A 

;5795 

;5796 

;S797 

;5798 

;5799 

; 5800 

;S801 

; 5802 

;5803 

; 5804 

;5805 =0 

; 5806 
li 086^^, 0081, 2000, OA^O, 0047, 0886, 6 345* ;5807 

; 5808 



J 0B6?, 0U80, 0036, 4020,0450,0086,0 

.■ 0863, 0180, Ot31, 0030, 4^A7, 0087, 7 
J CB7^, 0880, 0036, A020,C4SO, 0086, 4 



;0 

READ,S1ZECL0NG], 

VA VA'^4 

NEXT/eoicSUM.RESTART^ROUTJNE 



.1 

VA D+7LJT0C8] 



READ,SIZECLONG], 
VA VA+4 



;0 

WB MCMDRD-RCTEMPO], 

WXTEQ.O?, NEXT/80. CHECK CHECKSUM 



J 0865, 0C8O, 0036, 4030, 0047, 0087, 8 
U 0866, GC80, 0036, 4030, 0047, 0085, A 

0867, 0C80, 0056, AOAO, 0050, 0000, 4 



;1 



NEXT/80. BAD.RP81 



;5809 

;S810 

;5811 =0 

;5812 BO.CHEU.CHECKSUM: 

;5813 ;0 

:5814 NEXT/BO. BAD RPB 
;5815 

;5816 ;1 --— -- 

;5817 READ.SJ2ECL0NG], 

;5818 RETURN [*43 

;5819 
;5820 



TRY AGAIN 
ADDRESS OK 

DO CHECKSUM 

CATCH THE MACHINE CHECK 



DEC NUMBER OF WORDS TO CHECKSUM 
ALL DONE 



START READING RESTART ROUTINE 
POINT fO NEXT WORD 
IF THIS READ FAILS CONTROL WILL BE 
PASSED THROUGH SLOT 5 OF MACH CHECK 
DISPATCH TABLE 

ALL DONE READING RESTART ROUTINE 
GET ADDRESS OF CHECKSUM WORD 



READ CHECKSUM WORD 

POINT VA TO WARM START BIT 

IF THIS READ FAILS CONTROL WILL BE 

PASSED THROUGH SLOT 5 OF MACH CHECK 

DISPATCH TABLE 



CHECK CHECKSUM 



CATCH THE MACHINE CHECK 



CONTINUE LOOKING 



GET WARM START BIT 
IF THIS READ FAILS CONTROL WILL BE 
PASSED THROUGH SLOT 5 OF MACH CHECK 
DISPATCH TABLE 



CMT098.MCX 
INIT.MIC 
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Boot 



u 0878, 0581, B[)1?,0A7^, 00^7,0085, 6 



SEE JF BEYOND PHYSICAL MEMORY YET 



: Find RPB Sub 

5821 BO.BAD.ftPBI: 

58?? ; 

5823 W8 MCVA].AN0.2L1T16C80], 

58?4 WX:NE,0?,NEXT/aO.READ RPB HEADER 

5825 

5826 .CHANGE/JNJTrO ..... .^ 

5827 ; *********** THIS WORD GOES JNTO MACH CHECK DISPATCH TABLE SLOT ^5 

5828 ; ; 

5829 ; VA Q D D+ZLIT8C2], 
5850 ; RETuRn"C+1] 
5831 * *********** 



POINT TO NEXT PAGE 



CMT098.MCX 
INIT.MIC 
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5832 

5833 

5834 

5835 

5836 

5857 

5838 

5839 

5840 

5841 

5842 

5843 

5844 

5845 

5846 

5847 

5848 

5849 

5850 

5851 

5852 

5853 

5854 

5855 

5856 

5857 

5858 

5859 

5860 

5861 

5862 

586j 

5864 

5865 

5866 

5867 

5868 

5869 

5870 

5871 

5872 
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initialize Microcode for the Console and Power up' 



**************************************************************** ********'****** 



INJT.MJC INITIALIZATION 
RESOURCES 



IS CALLED BY THE CONSOLE AND AT POWER UP. 
LONLIT 
FLAG2 CLEAR 



IF POWER 
SET IF CONSOLE 
WHETHER OR NOT 



UP 
POWER UP 



OUTPUT 



41 F 0000 
IF 

(AT POWER 



UP ONLY) 



** 
** 
** 



** 



SUBROUTINES 



FLAGO 

CRAR 

DREG 

VA 

PSL 

I PL 

:rBB -1 

ASTLVL 4 

SISR 

FPDOFFSET 3 

RC5R 

XCSR<6> 

MME 

PME 

CACHE INVALIDATED 

T8 INVALIDATED 

ICCS 

PC 

XB FLUSHED WHEN 

SOFTIPR 

PROCESS INIT IS ALSO DONE 

IN. CLR. CACHE. ROUT CLEARS THE CACHE 

MP.MTPR.TBIA20 CLEARS THE TB 



(SET WHEN PRINIT) 



PC_0 



* * 



I ASSUME 
AND 
AND 
AND 



RXCS IN THE SRM IS THE SAME AS RCSR IN DEFIN. 

TXCS IN THE SRM IS THE SAME AS XCSR IN DEFIN, 

MAPEN IN THE SRM IS THE SAME AS MME IN DEFIN. 

ICCS IN THE SRM IS THE SAME AS TCSR IN DEFIN, 



A PROCESS INIT BUS FUNCTION IS DONE. 

EVERYTHING ELSE MENTIONED IN THE SRM SECTION 9.7 

IS EITHER INITIALIZED BY THE HARDWARE OR UNPREDICTABLE. 

i^Atii^******************************************************'^**************** 



CMT098.MCX 
INIT.MIC 
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E 12 
) 28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
crocode for the Console and Power up 



Page 147 



U 0879, 0F80,07DF,07FF,F847,0087,C 



U 087A, 0008, 058E, 4060,8487, 0000 J 



U 087B, 0080, 05BR,40BD, 8467,0000,1 



U 087C, 0880, 05Bf,403D, 4007, 0086, 8 



U 0868, 05A0,0D37, 0034, 0247, 0487, A 



U 0869, 089E,F5BE,603D..82C7,00eE,E 



U OBEE, 0C80,05BE,403D,84A7,0084,8 



U 0848, 0598, 0D37, 0032, 0d?^7,04E4,C 



U 0849, 0908,0087, 2034, 04B7,04E4,C 



U 084A, 0480, 05BE,403D,82C7, 0484, D 



U 0848, 0080, 0587,0030, 0787, 0087, D 



IN, INN: 



IN. PC 0: 



IN.VA 0: 



5873 

5874 

5875 

5876 

5877 

5873 

5879 

5880 

5881 

5882 

5883 

5884 

5885 

5886 

5887 

5888 

J889 

5890 

5891 

5892 

5893 

5894 

5895 

5896 

5897 

5898 

5899 

5900 

5901 

5902 

5903 

5904 

5905 

5906 OBEE: 

5907 

5908 

5909 =00 

5910 

5911 

5912 

5913 

5914 

5915 

5916 

5917 

5918 

5919 

5920 

5921 

5922 

5925 

5924 

5925 

5926 

5927 



LONLiT C4"iF0000J, 
NEXT/IR.PSL.LONLJT 



PC RCZERO], 
CLEAR FLAG1, 
RETURN CI] 



COMPLETE CPU BUS CYCLES, 
VA RCZERO], 
RETURN El] 



IN.PSL. LONLIT; 

PSL.RCLONLJT] 
^■0 



LONLIT GETS 41F0000 
GOTO REG FLOW 



PC GETS 

FOR CHARLIE'S CLEAR TB SUBR 

RETURN+1 



AVOID MACHINE HANG CLEARING CACHE 

VA GETS 

RETURN+1 



;PSL 6E1S LONLIT 



;0 

PUSH, 

STEPC 3, 

CRAR 7LIT16C80J, 

NEXT7IN.PC 



;1 

C0NRE6S D MESISR] RCZEROJ, 

DEC STEPC" 

;******* **FORCE ADDRESS********* 
VA RCZERO] 



;00 

PUSH, DEC STEPC, 
COMPLETE CPU BUS CYCLES, 
CRAR ZLIT16C40], 
NEXT7MP.HTPR.TBIA20 



,01- 

PUSH,VA D ZLIT24E80], 
COMPLETE rPU BUS CYCLES, 
CLEAR FLAG1, 
NEXT/MP.MTPR.TB1A20 



;10- 

PUSH, NEXT/ IN. CLR. CACHE. ROUT, 

CONREGS RCZERO] 



;11 ■ 

SOFTJPR_0 



JSR 

CRAR GETS 2 

NOW IF WE CONWRITE 

WE WILL WRITE TO RXCS 



RXCS GETS 
SISR GETS 



ZERO VA FOR CLEARING TB 



AVOID MACHINE HANG CLEARING TB 

CRAR GETS 1 

NOW IF WE CONWRITE 

WE WILL WRITE TO TXCS 



AVOID MACHINE HANG CLEARING TB 
NOW IF WE CONWRITE 



CLEAR THE CACHE ROUTINE 
TXCS FPDOFFSET GET 



CMT098.MCX 
INIT.MIC 
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U 087D, 0880, 0567,0030, 0167. 0086, A 



U 086A, 0980, 0CB7, 0030, 2707, 0487, A 



U 086B, 0586,CC37,0030,1A81 ,007D,F 



U 070F, 0980, 0DB7, 2030, 1847, 007E,0 



U C7E0, 0080, 0E71,2A30, 0043, 087E,0 378* 



U 07E1, 0580, 0D37, 0034, 0267, 007E, 2 



U 07E2, 0180,0D37,0030,02E7,007E,3 



U 07E3, 0580, 0037,0032, 0267, 007E, 4 



U 07E4, 0084, 05B7,00S3,42E7, 0087, E 



087E, 0180, 0D37, 0036, 0247, 0087, F 



U 087F, 0t)80,0D37,04B2,02C7,0082,9 



U 0829, 0C86,EE77, 0080, 0047, 0000,1 



tJ 082D, 0986, 6C37, 0080,6847, 0000,1 



;0 -— 

PUSH, 

ASTLVL [4], 
NEXT/lR.PC 



5928 

5929 TCSR 

5930 

5931 =0 

5932 

5933 

5934 

5935 

5936 

5937 

5938 

5959 

5940 

5941 

5942 7DF: 

5943 

5944 7E0: 

5945 IN.IORESET: 



PME FPDOFFSET 3, 
PROCESS INIT 

;******* **FORCE ADDRESS********* 
D ZLJT8C3] 



5946 

5947 

5948 

5949 

5950 7E1: 

5951 

5952 

5953 7E2: 

5954 

5955 

5956 7E3: 

5957 

5958 

5959 7E4: 

5960 

5961 

5962 

5963 

5964 

5965 

5966 

5967 

5968 

5969 

5970 

5971 

5972 

5973 

5974 

5975 

5976 

5977 

5978 



;*:********FORCE ADDRESS********* 
10 RESET, D D"1,WX.Ea.O?, 
NEXT/IN. IORESET 

;*********FORCE ADDRESS********* 
TRAR_ZLIT16[80] 

;*** i*****P0RCE ADDRESS********* 
TU58REGS.ZtIT16C0D 

.******,**FORCE ADDRESS********* 
TRAR_ZL1T16[40] 

;«********fORCE ADDRESS********* 
TU58REGS.RCTEMP13D.0 



CRAR ZLIT16C0C0] 



CONREGS ZL1T16[40:, 

FLA62?," 

NEXT/IN. FLAG2. NOT. SET 



TCSR 



J SR 

DONE WITH CACHE 
ASTLVL GETS 4 
CALL PC GETS 
THIS FLUSHES OUT X8 



SET POWER UP CODE FOR VMS RESTART 
PROCESS INIT 



LOAD COUNT FOR HOLDING 10 RESET 



INITIALIZE THE UNIBUS 
FOR 200 MICRO SECONDS, 



LOAD ADDRESS OF RECEIVER DONE AND IE 
CLEAR DONE AND IE 

LOAD ADDRESS OF TRANS READY AND IE 
CLEAR READY, IE AND CONSOLE SAVED MME 
ADDRESS TXCSR 



CLEAR CON HALT 
FLAG2 SAYS NOT POWER UP OR POWER UP 
FLA62 SAYS WHICH WAY USER ENTERED 



=0** 

IN.FLAG2.N0T.SET: 

;0** 

MCSC8B] -1, 
RETURN CI] 



;SCBB GETS -1 
; POWER UP 



MCTEMP6] ZLITOCODJ, 
RETURN [TJ 



;TEMP6 GETS A <CR> 

;BO0TSUB OR START OR IMT OR BOOT? 



CMT098.MCX 
INIT.HIC 



MICR02 1M(01) 
Init 



U 08AD, 0180, 0DB7, 2030,20^7, 0487, B 



U 08^E, 0181, BC11, 0030, 25A7, 0088, 2 
U 084F, 0880, 0036, 40B0, 0047, 0000,1 



U 0882, 0180, 0C50,2A30, 0857, 0884, £ 384* 
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5979 

5980 

5981 

5982 

5983 

5984 

5985 

5986 

5987 

5988 

5989 

3990 

5991 

5992 

5993 

5994 

5995 

59% 

5997 

5998 

5999 

6000 

6001 

6002 

6003 

6004 

6005 

6006 

6007 



.TOC '* Init : IN. CLR. CACHE. ROUT" 

****************************************************************************** 

IN. CLR. CACHE. ROUT 
RESOURCES DREG 

VA 
OUTPUT CLEARED CACHE 

****************************************************************************** 

=00 
=^01 
IN. CLR. CACHE. ROUT: 

;01 

PUSH. 



D ZLIT8C4], 

nExt/in.vaj 



IN. CLR. CACHE: 

.10 

VA VA+4 CLEAR CACHE, 
NE5?T/IN.DEC.D 



;11 

RETURN [1] 



IN. DEC. D: 



COMPLETE CPU BUS CYCLES, 

D D-ZLIT0C1], 

WX.EQ.O?, NEXT/ JN. CLR. CACHE 



TB AT END, CLEAR CACHE 
CALL VA GETS RET+1 
D GETS 1024 



CLEAR CACHE 
VA GETS VA+4 



;RETURN+1 



AVOID MACHINE HANG CLEARING CACHE 
D GETS D-1 



L 
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601 c^ 
601 ■? 
60K 
601 S 
6016 
6017 
6018 
6019 
6020 
6021 
6022 
6025 
6024 
6025 
6026 



6008 
6009 
6010 
6011 



.TOC "CONSOL.MIC" 
.roc "REVISION 33.0" 

CHARLIE MCDOWELL 



.NOBIN 

.TOC " Revision History' 
REV EXPLAINATION 



53 
32 



31 



30 



Fix B/number to work without specifying the device. 

22-May-1980 

Cleanup and add comments. 

Fix D P<CR> to not deposit a in the PSL. 

Attempt restart for halt codes other than 6. 

Clear stepc before depositing to iprs (for T8IA) . 

Fix clearing of halt pending on restart. 

Set MM.NOINT on command execution to avoid some interrupts getting in 

initial release. 

;6027 .8IN 



CMT098.MCX 
CONSOL.MK 



MICRO? 
Console 



1M(01) 
Command 



28-NOV-83 
Parser 
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6028 

6029 

6030 

6051 

6032 

6033 

603A 

6035 

6036 

6037 

6038 

6039 

60A0 

60A1 

60A2 

60A3 

60A4 

60^5 

6046 

60A7 

6048 

6049 

6050 

6051 

6052 

6053 

6054 

6055 

6056 

6057 

6058 

6059 

6060 

6061 

6062 

6063 

6064 

6065 

60u6 

6067 

6068 

6069 

6070 

6071 

607? 

6073 

6074 

6075 

6076 

6077 

6078 

6079 

6080 

6081 
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Console Command Parser 



Console Resource Usage' 



Resources (unless oth 
all consol 
TEMPO 
TEMPI 
TEMP2 
TEMP3 
TEMP5 
TEMP6 
TEMP6<0> 
TEMP6<1> 
TEMP6<2> 
TEMP6<3> 
TEMP6<8> 
TEMP6<9> 
TEHP6<7;4> 



************************************************* 
erwise noted these resource assignments apply to 
e microcode) 

Counter for number buffer 0. 
Number buffer (BUFOK 
Counter for number buffer 1. 
Number buffer 1 (8UF1). 
Character to be typed or last char read, 
and switch flags, 
command needs space switch 
needs 
needs 
needs 
needs 
needs 



TEMP7 

MTEMP8 

RTEMP8 

MTEMP9 

RTEMP9 

RTEMP10 

RTEMP12 

RTEMP13 

RTMP6PR 



STEPC 



FLAGO 
FLAGI 

FLAG? 
FLAG3 

MM.NOJNT 










I 

2 
3 
4 
5 
7 
8 
9 
A 
B 
D 



if 
if 

if 
if 
if 



command 
command 
command 
command 
command 



Command code 
if current 
current 
current 
current 
current 
current 

EXAMINE 

DEPOSIT 

HALT 

NEXT 

CONTINUE 

START 

BOOT 

EXAMINE PSL 

DEPOSIT PSL 

X BINARV TRANSFER 

INITIALIZE 

TEST 
Checksum of characters read 
Current space switch value 
Saved space switch for delete 
Current size switch value 
Saved size switch for delete 
Default next address 
Save PSL 

Save initial MME value 
Copy of PC for examine/deposit 
Save adjustment to RTEMP10 for 
tt of times for CN. TYPE. CHAR to 
character in TEMPS 



size switch 
BUFO number 
BUF1 number 
number switch 
X switch 



from console 



via 



type 



RNUM=15. 
as address 
the 



if current number buffer is BUFO 

1 if current number buffer is BUF1 

normal 

1 signal to CN. GET. NUMBER that next 

character has already been read 

normal (not APT) 

1 binary transfer mode 

normal (not BOOT command) 

1 BOOT command needs device type 

normal 

1 last character typed was <rubout> 



****A**%*fi*A**t******************************»****************************«1(* 



CMT098.MCX 
CONSOL.MIC 



MICR02 
Console 



1M(01) 
Command 
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U 0016, 0C81,y00^,^03D,8';87,0088,5 



U 0883, 0186,CC37,003OJOA7,00O0J 



6082 

6083 

608A 

6085 

6086 

6087 

6088 

6089 

6090 

6091 

6092 

6093 

609^ 

6095 

6096 

6097 

6098 

6099 

6100 

6101 

6102 

6103 

6104 

6105 

6106 

6107 

6108 

6109 

6110 

6111 

6112 

6113 

61U 

6115 

6116 

6117 

6118 

6119 

6120 

6121 

6122 

6123 

61?'; 

61c?S 
6126 
6127 
6128 



.TOC " Console Command Parser 



Console Im'tialization" 



********* ***********************************:****** ft*************** *********** 



Entry Points 
Input 



16(HEX) 
CN. TYPE. PC 

FPDOFFSET 
PC 



Output 



*P and HALT bit set. 
Micro code detected halts. 

Low byte is used for halt code. 

if CN. TYPE. PC entry is used PC should 

contain the address of the next OPCOO 

to execute plus two (ie the PC typed on 

the console will be PC-2). 

If set front panel switches are checked 

for RESTART/BOOT (cleared after check). 

Clear 

Zero 

Zero, default space is P 

8, default size is long (ft of digits) 



Resources 



STACK FLAG 

FLAGS 

TEMP0-TEMP7 

MT£MP8,RTEMP8 

MTEMP9,RTEMP9 ., , -_..-, . - 

MTEMP10,RTEMP10 Zero, default address is zero 

RNUM Used for clearing temps. 

TEMP7 Pass number to type to CN. TYPE. NUMBER. 

MTEMP10 Pass ft of digits to CN. TYPE. NUMBER, 
(for the following see resource usage at top of console) 
STEPC, TEMPS, RTEHP13, RTMPGPR 

Subroutines/External Labels 

CN. TYPE. NUMBER 

CN. TYPE. CHAR 

CN. PROMPT 

CN. CLEAR. TEMPS 

MS.HALT.MICRO 

80.C0LD,START_FLAG 

This section types the PC and 1 byte error code (from FPDOFFSET) on 
the console terminal, sets the HALT bit and initializes the console 

scratch pad registers. 

***************************************************************************** 



16: 



PC.MCPCBACK] 



.REGI0N/C0NS0L.R1L,C0NS0L.R1H 
CN.CNTRL.P.HALT: 



MCFPDOFFSET3.ZLITOC023, 
NEXT/MS. HALT. MICRO 



USE PCBACK IF FROM 00 SERVICE. 



SET HALT CODE, 

GO SET HALT, WILL BRANCH TO CN. CONSOLE 



CMT098,MCX 
CONSUL, MIC 



MICRO? 
Console 



u 088A, 0900,0037, 0030, 02A7, 0088, 5 



u 0885, OA0E,5036,';03O,03C?,0089,3 



U 0893, 0015, A/10, 0017, CA87, 0089, C 



U 089C, 0918, 0CB7, 0030, 0687. OOBA.S 



U 08A5, 0AAA,0036,A033,A647,008A,C 



U OdAC, 059E,5C37,0030.68A7,0A9F,A 



• 08AD, 0A25,A59?,A051,C0A7, 0088,1 



U 088C, 0986,AC37,0030,AOA7,OAA^,y 



0830, O1A6,5C37,OO31,00A7,0A9F,A 



u 088E, 088A,C3B7,UU01,C0M7,U088,a 



U 0888, 0A86,A737, 0010, 00*^7, OAA^, 9 



U 0389, 0581, DC35, 2030, 50A7,0^97J 



U 088A, 0986, 9C37, 0030, AOA/,008A,e 



ij 08AB, 0A8A, 959?, 4O3^,A0A7, 0086, C 



L 12 
1MC01) 28-N0V-83 16:30:35 CLQKX Rev 13,00, Clock rate = 160ns 
Command Parser : Console Im'tiali.ration 

6129 88A; ; *ft«****««FORCE ADDRESS********* 

6130 CN. TYPE. PC: 

6131 ; - 

CRAR ZL1T16C0], CLEAR FLA60 



Page 15A ; 



6132 
6133 

613A 
6135 
6136 
6137 

61 j8 
6139 
61A0 
61A1 
61A2 
61A3 

61^: A 

61 AS 

61A6 

61A7 =0 

61A8 

61A9 

6150 

6151 

6152 

6153 

6154. -00 

6155 

6156 

6157 

6158 

6159 

6160 

6161 

6162 

6163 

616A = 

6165 ^000 

' 67 

f !68 

6169 

6170 

6171 

6172 

6173 

617A 

6175 - 

6176 

6177 

6'78 



MCTEMP53_C0NRE6S, CLEAR FLA61 



PC RCRTMPGPR] MCPC3-CONXC2) , 
CLfAR FLAG2 ' 



MEMSCAR_ZL1T2^C0], CLEAR FLAG3 



RCTEMP13].N£MSCR,STEPC_2 



;0"- — - 

METEMP5-1 ZLJT0C0DJ,DEC STEPC, 
PUSH, NEXT/CN. TYPE. CHAR 



;1 

RrTEMP7]_M[PC3, CLEAR MM.NOINT 



;00 — ■ 

MCTEMP10] ZLJT0E8], 
PUSH, NEXT7CN. TYPE .NUMBER 



;01 ■ 

MCrEMP5] ZL1T0[20],STEPC 2 
PUSH, NEXT/CN. TYPE, CHAR 



;10 • 

RCTEMP7] MCFPD0FFSET.T.RR.8 



;000 • 

MCfEMPIO] C0NX(2), 
PUSH, NEXT7CN. TYPE. NUMBER 



;001 • 

RNUM D ZLITOCOAJ, 
PUSHTnEXT/CN. CLEAR, TEMPS 



;001 

MCTEMP9] ZLIT0C8] 



RETEMP9] MCTEMP9J, 
NEXT/CN. SAVE. PSL 



LOAD ADDRESS OF CONSOLE RECEIVER BUF 
READ BUFFER TO CLEAR READY BIT 
SAVE PC FOR E/D COMMANDS 

LOAD ADDRESS OF MME FOR SAVING 

SAVE MME 

TYPE <CR><LF> STEPC=1. 



SETUP TO TYPE PC. 
CN-TYPE.NUM WANTS tf IN n:MP7 



SETUP ft OF DIGITS TO TYPE, 



TYPE 2 SPACES. 



SETUP TO TYPE HALT CODE. 
CN.TYPE.NUM WANTS ft IN TEMP7 



SETUP # OF DIGITS TO TYPE. 

CLEAR THE TEMPS 

SETUP DEFAULT SIZE TO LONG 
SETUP SAVED SIZE TO LONG 



1 — 



CMT098.MCX 
CONSOL.MIC 



M1CR02 1M(01) 28-NOV-8:5 
Console Command Parser 



M 12 
16:30:35 CLOKX Reu 13.00, Clock rate = 160ns 

: ""ype Console Prompt, Decode Command Character 
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U 08AF, 01^0,0037, 0030, f807,008C,0 



U 08Cn, 0586,5057, 0030, 68A/,0A9F.^ 



08C1, 0580,CC15,AA30,306 7,OOFE,7 



Of>;', 05S0,0D57,Q6Bo,02i7,008P,0 



6179 

6180 

6181 

6182 

6183 

618^ 

6185 

6186 

6187 

6188 

6189 

6190 

6191 

6192 

6193 

61 9A 

6195 

6196 

6197 

6198 

6199 

6200 

6201 

6202 

6203 

620^ 

6205 

6206 

6207 

6208 

6209 

6210 

6211 

6212 

6213 

62U 

6215 

6216 

6217 

6218 

6219 

6220 

6221 

6222 

6223 

622A 

6225 

6226 

6227 

6228 

6229 

62!0 

6231 

6252 

6253 



.TOC 



Console Command Parser 



Type Console Prompt, Decode Command i^hara 



Entry Points 



Input 
Output 

Resources 



CN. PROMPT 

FPDOFFSET 

TEMP7 

TEMP0-TEMP3 
FPDOFFSET 

RMUM 



Halt code 

Cleared at start of new command tine. 
Used to build checksum for X command. 
Cleared 
80000000 



If booting 1 means do micro verify 
also used in clearing temps 
(see Console Resource Usage) 

TEMP5, TEMP6 



Subroutines/External Labels 

CN. TYPE. CHAR 
CN, PARSE. COMMAND 
CN. GET. NEXT 
CN. CLEAR. TEMPS 
CN. TYPE. PC 
CN. DO. COMMAND 
BO.BOOTI 

BO. ACTION SWITCH 
BO.RESTART.HAI.t 

This section types the consoie input prompt <CR><LF>'>>>' and 
then checks the first character of the command line. 
If a legal command character i-. typed TEMP6 is setup for that command 
and control is passed to CN. PAR Sf .COMMAND whicn finishes parsing the 
command line. <CR> and *P are also recognized and the proper action is 
taken (a new prompt or re-initialization of the console respectively). 
If the entire command line is rubbed out, iN. PARSE .COMMAND will return 
and processing continues at CN. NEW. LINE as if a prompt had just been 
typed. 



8AF : ;*********FORCE ADDRESS*******"** 
CN.PRO.'IPT: 



PSL_ZLIT16[1F], CLEAR MM.NOINT 



=0 



;0 " 

MCTEMP5] ZLITOLOD], 
PUSH, NEXT/CN. TYPE. CHAR 



0FE7; 



;1 

wg m[fpdoffset].xor.zlit0[6j, 
wxTeq.o? 

;*****ttt»FORCE ADDRESS********* 
CRAR 2LIT16C0C0], 
5TAC^ FLAG? 



SHUT OUT ALL INTERRUPTS AND GIVE 
KERNAL PRIVILEDGE FOR MEMORY ACCESS. 



TYPE <CR><LF> 

CHANGE ACCESS MODE TO KERNAL 



******NOP LEFT TO AVOID ROM CHANGE** 



CONSTRAIN TO BLOCK PREVIOUS BRANCH 
LOAD CRAR FOR CLEARING HALT PENDING, 
CHECK IF ATTEMPT RESTART/BOOT 



CMT098.MCX 
CONSOL.MIC 



MICR02 
Console 



N 12 
1MC01) 28-N0V-83 16:30:35 CLOKX Rev 13.00. Clock rate = 160ns 
Command Parser : Type Console Prompt, Decode Command Character 
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U 08DO, 0980. CCB7, 0030,0687, 0089, 7 



U 08D1, 0529,DC37,0D30,08A7,0089,A 



|u 089A, OD80,OD37,0032,02C7,0080,A 



0895, 0580, 0D37, 0032, 02C7, 0080, 5 



J 0896, 088^,0587, 0035, 40^7,0080, 6 



U 0897, 0DA6,5C37,0031,F047,049F,A 



U 0898, 0A86,75BE,503D,80A7,0A9E,A 



U 0899, 0586,5(37,0030, 58A7, 0089, 8 



U 089A, 0D01,DC35, 2050,18^7, 0497,1 



089B, 0586, CC77, 0030, A0A7, 0481 ,F 



u 089E, 0880, 058E,A0^?, 4607, 008A,E 



6234 

6235 

6236 

6237 

6238 

6239 

6240 

6241 

6242 

6243 

6244 

6245 

6246 

6247 

6248 

6249 

6250 

6251 

6252 

6253 

6254 

6255 

6256 

6257 

6258 

6259 

6260 

6261 

6262 

6263 

6264 

6265 

6266 

6267 

6268 

6269 

6270 

6271 

6272 

6273 

6274 

6275 

6276 

6277 

6278 



=0 



;0 

HEMSCAR ZL1T24C0J, 
NEXT/CN. PROMPT. 10 



=0000 
=0100 



;1 

RNUM CI], CLEAR STACK FLAG, 
FPS1? 



;0100 ■ 

CONREGS ZL1T16C403, 
NEXT/eO. ACTION SWITCH 



;0101 • 

CONREGS.ZL1T16C40], 
NEXT/80. RESTART HALT 



;0110 

R[R5J_0, NEXT/80. BOOT 

CN.PR0MPT.10: 

;0111 

MCTEMP5] ZLIT0L3E3,STEPC.2, 
PUSH, NEXT/CN. TYPE. CHAR 

CN. NEW. LINE: 

; 1 000 

MCTEMP?] Q RCZEPO], 
PUSH, NEXT/CN. GET. NEXT 



;1001 - 

MCTEMP5] ZLITCC7J, 
NEXT/CN. REW. LINE 



=1110 



;1010 ■ • 

CLEAR FLmGO, 
RNUM D ZLIT0C3], 
PUSHTNfXT/CN. CLEAR. TEMPS 

;1011"- - 

MEFPDOFFSET] ZLIT28C8], 
rUSH,NEXT/BO7C0L0^START.FLAG 

; 1 no • 

MEMSCR RC1EMP13J 



KEEP MEMSCAR POINTING TO MME FOR 
SWITCHING BETWEEN VIRTUAL AND PHYISCAL 
FOR EXAMINES AND DEPOSITS. 

ATTEMPT RESTART/BOOT 
CHECK BOOT ACTION SWITCH 
DO MICRO VERIFY, If BOOTING 

RESTART/BOOT 

CLEAR HALT AND HALT PENDING. 



RESTART/HALT 

CLEAR HALT AND HALT PENDING. 



BOOT 

CLEAR BOOT CONTROL FLAGS 



HALT 

TYPE PROMPT, > IS TYPED TWICE BY 

CN. TYPE. CHAR AND ONCE BY CN. GET, NEXT. 



; TYPE CHAR IN TEMP5 AND CLEAR CHECKSUM 
; FOR APT AND CLEAR Q FOR DEFAULT ADDR. 
; GET NEXT CHAR FROM CONSOLE INTO TEMPS, 



; NOTHING TO RUBOUT, RING BELL 



; CLEAR FLAG TO START WITH BUFO 

; CLEAR BUFFERS AND BUFFER COUNTERS 



; CLEAR HALT CODE AND SET BIT TO 
; REGAIN CONTROL FROM MM AND lANDE, 
; CLEAR COLD START FLAG, 



; RESTORE MME BEFORE EACH COMMAND 



CMT098.MCX 
CONSOL.Mie 



M1CR02 
Console 



1M(01) 28-NOV-83 16:30:35 
Commanc) Pdrser : 



|u 08At, 0980, Sen, ;a32,?8A7, 0089,0 



li' 0890, OS80,5(;n,U5?,20':.7,008A,8 



u 0891, 0986, 6E37, 0038, ^0A7, 0^95, ^ 



089^, 0586, 5C37, 0033, 28^7, 0089, 8 



J 08A8, 0180, 5C13,^A32, ^0^7, 008C,C 



U 08A9, 0986, 6F3', 0038, 80^*7,0^95, A 



u 08AA, 0ie6,5C^7,uQ3^,?0'i7,0089,8 



u 08fC, 0S80,5C13,/.A?^,/'Q*.7,008D,C 



U 08CD, 0586,6E37,0a39,78^W,0<^93,A 



08CE, 0086, 5C37, 0052,^0^7, 0089, 8 



6279 

6280 

6281 

6282 

6283 =00 

6284 

6285 

6286 

6287 

6288 

6289 

6290 

6291 

6292 

6293 

629^ = 

6295 =00 

6296 CN.TRY.D: 



B 13 

CLOKX Rev 13.00, Clock rate = 160ns 
Type Console Prompt, Decode Command Character 

CHECK FOR 'EXAMINE* COMMAND 
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we M[TEMP5].X0R.2LJT0[A5J, 

wxTeq.o? 



;00 

WB MCTEMP53.XOR.ZLIT0CA^], 
WX:EQ.O?,NEXT/CN.rRY,D 



;01 —■ 

MCTEMP63 OLJT0C108], 
PUSH, NEXT/CN. PARSE. COMMAND 



;10 

HCTEMP53 ZLITOE-iS], 
NEXT/CN.REW,LJNE 



;00- 



wb mctemp5d.x0r.zlit0ca83, 
wx:eo.O?,next/cn.try,h 

MCTEMP6] OLiTOCIIQ], 
PUSH, NEXT/CN. PARSE. COMMAND 

;10 ' 

MCTEMP5] ZLITOCA^J, 

NEXT/CN. NEW. LINE 



6297 
6298 
6299 
6300 
6301 
6302 
6303 
650A 
6305 
6306 
6307 

6308 = 

6309 =00 

6510 CN.TRY.H: 

6311 ;00 ' 

6312 we MCTEMPSD.XOR.ZUTOCAE], 

6313 WX.EO.O?, NEXT/CN. TRY, N 
63U 

6315 ;01 ■ 

6316 HCTEMP63 OLIT0E12F], 

6317 PUSH, NExT/CN. PARSE. COMMAND 
6318 

6319 ;10 ■ 

6320 M[TEMP5] ZtJT0C48], 

6321 NEXT/CN, REW. LINE 

6322 -: 



CHECK FOR 'DEPOSIT' COMMAND 



SETUP SWITCH FLAGS FOR E COMMAND. 
PROCESS AN EXAMINE. 



SETUP TO ECHO RUBOUT OF '£'. 



CHECK FOR 'HALT' COMMAND 



SETUP SWITCH FLAGS FOR D COMMAND. 
PROCESS A DEPOSIT. 



SETUP TO ECHO RUBOUT OF 'D'. 



CHECK FOR 'NEXT' COMMAND 



SETUP SWITCH FLAGS FOR H COMMAND, 
PROCESS A HALT. 



SETUP TO ECHO RUBOUT OF 'H*. 



CMT098.MCX 
CONSOL.MIC 



MICR02 
Console 



C 13 
1MC01) 28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Command Parser : Type Console Prompt, Decode Command Character 
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u 08DC, 0980,5C13,4A32, 98^7,0090,0 



U 08DD, 0186, 6E37, 0039, F8^.7, 0^93, A 



u 08DE, 0186,5037,0032, 70A7, 0089, 8 



u 0900, 0580, 5Cl3,^A32,18'i7, 0092,0 



U 0901, 0586, 6E37,003A,B8A7, 0^*93,/* 



U 0902, 0D86,5C37,005?,98^7.0089,8 



09^>0, 0180,5C13,AAV,A0^7,0092,^ 



J 09<>1, 0586,6t37,0U3A,78';7,a';93,^ 



U 09^2, 0986, 5C37,U032, 18^*7,0089,8 



6323 =00 

632^ CN.TRY.N: 



6325 ;00' 

6326 

6327 

6523 

6329 

6330 

6331 

6332 

6353 

633A 

6335 

6336 = 

6337 ::00 
6538 CN.TRY.S: 



W8 MrTEMP5].XOR.ZLlT0C53J, 

wx:eq.o?,next/cn.try.s 



;01 ■ 

M[TEMP6] 0LlT0ri3FJ, 
PUSH, NEXT/CN. PARSE. COMMAND 



;10 

MLTEMP5] ZLITOCAE], 
NEXT/CN.REW.UNE 



;00' 



we M[TEMP5J.XOR.2LJT0C^3], 

wxTeq.o?,next/cn.try.c 

;01 ■ 

MCTEMP63 0L1T0C157J, 
PUSH, NEXT/CN. PARSE. COMMAND 

;10 ■ 

HCTEMP5D 2LJTOC53J, 
NEXT/CN.REW.LJNE 



6339 
6340 
6341 
6342 
6343 
6344 
6345 
6546 
634 7 
6348 
6349 
6550 =: 

6351 =00 

6352 CN.TRY.C: 

6355 ;00 - 

6354 WB MCTEMP5].XOR.ZLiT0[54], 

655 5 WX7EQ.0?,NEXT/CN.TRy.T 

6356 

6357 ;01 

6558 MCTEMP6] 0LIT0C14FJ, 

6559 PUSH, NEXT/CN. PARSE. COMMAND 
6360 

6361 ;10 ■ 

6362 MCTEMP5] ZLIT0C43], 
6563 NEXT/CN. REW, LINE 
6364 = 



CHECK FOR 'START' COMMAND 



SETUP SWITCH FLAGS FOR N COMMAND, 
PROCESS A NEXT. 



SETUP TO ECHO RU80UT 09 'N'. 



CHECK FOR 'CONTINUE' COMMAND 



SETUP SWITCH FLAGS FOR S COMMAND. 
PROCESS A START. 



SETUP TO ECHO RUBOUT OF 'S'. 



CHECK FOR 'TEST' COMMAND 



SETUP SWITCH FLAGS FOR C COMMAND. 
PROCESS A CONTINUE. 



SETUP TO ECHO RUBOUT OF 'C*. 



CMT098.MCX 
CONSOL.MIC 



MICR02 
Console 



D 13 
1MC01) 28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Command Parser : Type Console Prompt, Decode Command Character 
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U 092A, 098O,5C13,AA32J0A7,0092,8 



U 0925, 0586,6E37,003E,F8A7,0A93,4 



U 092t), 0586, 5C37, 0032, A0A7, 0089, 8 



u 0928, 0580, 5C13,4A32,C0A7, 0092, C 



U 0929, 055E,6C37,0033,F8A7,0A93,A 



U 092A, 0086, 5C37, 0032, 10A7, 0089, 8 



J 092C, 0080, 5C13,'^A32.A8A7, 0095,0 



09c^D, 0D86,6t37,003D, 1847, 0*^93, A 



U 092H, 0986, 5C37, 0032, C0A7, 0089, 8 



6365 =00 

6366 CN.TRY.T: 



6367 ;00' 

6368 

6369 

6370 

6371 

6372 

6373 

6374 

6375 

6376 

6377 

6378 = 

6379 :=00 

6380 CN,TRY,e: 

6381 ;00- 
6382 
6383 
6384 
6385 
6386 
6387 
6388 
6389 
6390 
6591 

6392 = 

6393 ^00 

6394 CN.TRY.X: 



we MCTEMP5D.XOR.ZLITOCA2J, 

wx:eq.o?,next/cn.try.b 

;01 — 

MCTEMP6] 0L1T0C1DF], 
PUSH, NEXT/CN. PARSE. COMMAND 

;10 ■ 

MCTEMP5] ZLIT0C54J, 
NEXT/CN.REW.LJNE 



wb mctemp53.x0r.zlit0c58j, 
wx:eq.o?,next/cn.try,x 

;01 

MCTEMP6] ZLIT0C07F3,SET FLA63, 
PUSH, NEXT/CN,PARSE. COMMAND 

;10 

METEMP5] ZLJT0C42], 
NEXT/CN.F3EW.LINE 



6395 
6396 
6397 
6598 
6399 
6400 
6401 
6402 
6403 
6404 
6405 
6406 



;00 — 

we METEMP5J.X0R.ZLIT0C49], 
WX:EQ.O?,NEXT/CN.TRy.J 

;01— • 

MCTEMP6] OLIT0C1A3], 
PUSH, NEXT/CN. PARSE, COMMAND 

;10 

MCTEMP5] ZL1T0C58], 
NEXT/CN.REW.LJNE 



CHECK FOR •BOOT' COMMAND 



SETUP SWITCH FLAGS FOR T COMMAND. 
PROCESS A TEST. 



SETUP TO ECHO RUBOUT OF 'T'. 



CHECK FOR 'X' COMMAND 



SETUP SWITCH FLAGS FOR B COMMAND. 
PROCESS A BOOT. 



SETUP TO ECHO RUBOUT OF 'B*. 



I f I 



CHECK FOR M 



SETUP SWITCH FLAGS FOR X COMMAND. 
PROCESS A TRANSFER. 



SETUP TO ECHO RUBOUT OF 'V , 



CMT098.MCX 
CONSOL.MIC 



MICR02 
Console 



E 13 
1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Command Parser : Type Console Prompt, Decode Command Character 
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U 0930, 0180,5C13,AA30,68A7,008D,6 



U 0951, 0586,6E57,005D,F847,0493,A 



U 0932, 0986, 5C37, 0032, A8A7, 0089, 8 



iJ 08D6, 0D80,5C13,AA30,80'!.7,0097,4 



U 08D7, 0C80,0036,A030,00A7,008A,F 



U 097A, 0586. 5C37. 0050, 3847,0089,8 



U 0975, 0080, 073D, 0017, C487, 0088, 4 



6A07 =00 

6408 CN.TRY.l: 



;00' 



6409 

6410 

6411 

6412 

6413 

6414 

6415 

6416 

6417 

6418 

6419 

6420 

6421 

6422 

6423 

6424 

6425 

6426 

6427 

6428 

6429 --0 

6430 CN.TRY.CNTRL.P: 

6431 ;0 - 

6432 METEMPS] ZLIT0C7J, 
6453 NEXT/CN. Sew. LINE 
6434 

6455 ;1 

6436 PC R[fiTMPGPR]+C0NX(2), 

6437 NE3(T/CN.TYPE.PC 



WB MCTEMP5].XOR.ZLir0[0DJ, 

wx:eq.o?,next/cn.try.cr 

;01- 

MCTEMP6J OLIT0C18F3, 

PUSH, NEXT/CN. PARSE. COMMAND 

;10 ■ 

METEMP5] ZLJT0C49J, 
NEXT/CN.REW.LINE 

=0 
CN.TRY.CR: 

,0 - 

wb metemp53.xor.zl1toc10], 
wx7eq.o?,next/cn.try,cntrl.p 



;1 — 

NEXT/CN.DROMPT 



CHECK FOR <CR> 



SETUP SWITCH FLAGS FOR I COMMAND. 
PROCESS AN INITIALIZE. 



SETUP TO ECHO RUBOUT OF ' T 



CHECK FOR *P 



TYPE PROMPT IN RESPONSE TO A <CR>. 



UNRECOGNIZED COMMAND RING BELL. 



RESTORE PC 
RESTART CONSOLE. 



CMT098.MCX 
CONSOL.MIC 



MKRU2 
Console 



F 13 
1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Command Parser : Command Parser 
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U 093A, 0480,0036,A030,OOA7,0';9E,A 



U 0935, 0880. 0036, AOBO, 00^7,0000,1 



U 0936, OD80,5C13,AA71,78';/,0097,6 



U 0976, 0080,0036,^030,00^^7,0097, C 



U 0977, 0980,5C13,';A71,OOA7,0097,8 



U 0978, 0080, 0036,^^0, 00*^7, 0097, E 



0979, OD80,5C13,':.A70,68A7,0097,A 



U 097A, 0860, 6277, 0231, 80A7, 0088,0 



U 097B, 0D86, 5037,0030, 38A7, 0093, A 



: Command Parser" 



6A38 .TOC " Console Command Parser 
6A39 

Entry Points CM. PARSE. COMMAND 



Resources 



Subroutines/External Labels 

CN. GET. NEXT 
CN. DO. COMMAND 
CN. GET. SWITCH 
CN, GET. BOOT. DEV 
CN,6ET.NUM,RU80UT 



6AA0 

6AA1 

6AA2 

6A43 

6AA4 

6AA5 

6AA6 

6AA7 

6A48 

6AA9 

6A50 

6A51 

6A52 

6A53 =00 

6A5A CN. PARSE, COMMAND: 

6A55 ;00 

6A56 PUSH, NEXT/CN. GET. NEXT 
6457 

6A58 ;01 

6A59 RETURN [^13 

6A60 

6A61 CN. PARSE. RECURSE: 

6A62 

6A63 

6A6A 

6A65 - 

6A66 =0 

6A67 

6A68 

6A69 

6A70 

6A71 

6A72 

6A73 =0 

6A7A 

6A75 

6A76 

6A77 

6A78 

6A79 

6A80 =0 

6A81 

6A82 

6A83 

6A8A 

6A85 

6A86 

6A87 



TEMPO, TEMPI, TEMPS, TEMP6. FLAGO, FLA63 



;10- 

w8 m[temp5:.xor.zut0[2f], 
wxTne.o? 

• 

NEXT/CN. PARSE. SWITCHES 

; 1 

W8 MCTEMP5].X0R.ZLIT0r20], 

wxTne.O? 

. 

FLA63?, NEXT/CN. BOOT. DEV 

; 1 

we M[TEHP5],XOR.ZLIT0COD], 
WXTNE.O? 

;0 

SET MM.NOINT, 

we MCTEMP63.RR.A, 

WB<5-0>?, NEXT/CN. DO. COMMAND 

; 1 — 

MCTEMP5] ZL1T0C7], 
NEXT/CN, PARSE. COMMAND 



CONTINUE PARSING E COMMAND. 



IS NEXT CHAR A V\ 

EVAULUATE THE SWITCH 
IS NEXT CHAR A ' \ 



NEXT CHAR IS A ' ', CHECK FOR BOOT 
BOOT NEEDS SPECIAL HANDLING. 



IS NEXT CHAR A *<CR>\ 



<CR> TYPED, END OF LINE 

SET TU BLOCK INTERRUPTS 

GO PROCESS THE COMMAND, TEMP6 HAS 

THE COMMAND NUMBER 



UNRECOGNIZED CHARACTER, RING BELL 
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U 097C, 0C80, 0036,4030, 0047, 0^9A, 8 



U 097D, 0C80, 0036, 4030, 0047, 0093, 4 



U 097E, 0880, 6712, 0A20, 0047, 008A,0 



U 097F, 0586, 0C37, 0030, 1847, 008E, 8 



U 08A0, OD80,6C12,OA30,4047,008E,0 



U 08A1, 0486,6712,4020,0047,0491,0 



U 08A2, 0886, 6713, 8020, 0047, 008A, 6 



U 08A3, 0C80, 0036, 4030, 0047, 0493,6 



U 08A4, 0480, 0036, 4030, 0047, 049E, 6 



U 08A6, 0186, 5C57, 0031, 0047, 0093, 4 



U 08A7, 0480,0036,4050, 0047, 008A,1 



U 08E0, 0D86,5C37, 0030, 3847,0093,4 



U 08E1, 0946, 6C12, 4030, 40^7, 0491,0 



• 010 

MCTEMP6] MB.ANDN0T.C0NX(4), 
NEXT/CN. Parse. RU80UT. SPACE 



. 01 1 

PUSH, NEXT/CN. PARSE. RECURSE 



; 100 

PUSH, NEXT/CN. GET. NUM. RUBOUT 
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Command Parser : Command Parser 

6488 =0 

6489 CN. PARSE. SWITCHES: 

6490 ; - ■ 

6491 PUSH, NEXT/CN. GET. SWITCH 
6492 

6493 ;1 

6494 NEXT/CN. PARSE. COMMAND 

6495 =0 

6496 CN.BOOT.DEV: 

6497 ;0 

6498 W6 METEMP6D.AND.C0NXC4), 

6499 WXTEQ.O?, NEXT/CN. PARSE. ADDRESS 

6501 ; 1 

6502 MCTEMP03 ZLIT0C3J, 

6503 NEXT/CN. SET. BOOT. DEV 

6504 =000 

6505 CN. PARSE. ADDRESS: 

6506 ;000 

6507 WB MCTEHP6].AND.ZLIT0C8], 

6508 WXTEQ.O?, NEXT/CN. PARSE. DATA 
6509 

6510 CN. PARSE. NUMBER: 

6511 ;001 

6512 MCTEMP6] MB.0R.C0NX(4) , 

6513 PUSH, NEXT/CN. GET. NUMBER 
6514 
6515 
6516 
6517 
6518 
6519 
6520 
6521 
6522 
6523 

6524 =110 

6525 CN. PARSE. RUBOUT. SPACE: 

6526 ; 1 1 

6527 MCTEMP5] ZLIT0C20], 

6528 NEXT/CN. PARSE . COMMAND 
6529 

6530 ; 1 11 — • 

6531 NEXT/CN. PARSE. NUMBER 

6532 =000 

6533 CN. PARSE. DATA: 

6534 ; 000 

6535 MCTEMP5] ZLIT0C73, 

6536 NEXT/CN. PARSE . COMMAND 
6537 

6538 CN. PARSE. GET. DATA: 

6539 ;001 

6540 SET FLAGO, 

6541 MCTEMP6] MB.OR. ZLI TOCS], 

6542 PUSH, NEXT/CN. GET. NUMBER 
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JUMP TO COMMON SWITCH ROUTINE. 

CATCH RUBOUT RETURN FROM CN. GET. SWITCH 



NOT BOOT COMMAND, INPUT ADDRESS. 
CHECK IF ADDRESS HAS ALREADY BEEN SET. 



SETUP TO READ IN DEV NAME 



CHECK IF DEPOSIT NEEDS DATA STILL. 



INDICATE ADDRESS HAS BEEN SPECIFIED. 
INPUT HEX NUMBER FROM CONSOLE. 



ALLOW NEW ADDRESS TO BE TYPED. 

CONTINUE PARSING E RECURSIVELY. 
RUBOUT LAST DIGIT OF ADDRESS 



SETUP TO ECHO RUBOUT OF » ' 
CONTINUE PARSING E COMMAND 



CONTINUE GETTING NUMBER 



EXAMINE OR DATA HAS ALREADY BEEN SET, 
RING BELL, 



SET FLAG TO INDICATE USE BUFl. 
INDICATE DATA HAS BEEN SPECIFIED. 
INPUT HEX NUMBER FROM CONSOLE. 
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: Command Parser 



U 08E2, OD86,6C13,8030,40A7,008E,6 
u 08E3, 0C80, 0036,^030, 0047, 0^93. 6 

U 08E4, 0080,0036,4'!.30,00'!»7,OA9E,6 

U 08E6, 0906, 5C57, 0031,0047,0093,'; 
U 08E7, OC80,0036, 4030, 0047, 008E,1 



;010 

MCTEMP6] MB.ANDNOT.ZLIT0C8], 
NEXT/CN. PARSE. RUBOUT. DATA 

; 01 1 

PUSH, MEXT/CN, PARSE. RECURSE 

. 1 00 

FLA60?, 

PUSH, NEKT/CN. GET. NUM. RUBOUT 



6543 
6544 
6545 
6546 
6547 
6543 
6549 
6550 
6551 
6552 

6553 =110 

6554 CM. PARSE. RUBOUT. DATA: 

6555 ;110 

6556 METEMP5] 2LIT0C203, CLEAR FLAGO, ; SETUP TO ECHO RUBOUT OF ' ' 

6557 NEXT/CN. PARSE. COMMAND 
6558 
6559 
6560 



;111 • 

NEXT/CN. PARSE. GET, DATA 



ALLOW NEW DATA TO BE TYPED. 
CONTINUE PARSING D RECURSIVELY. 



BRANCH OF BUFO OR BUFI. 
RUBOUT LAST DIGIT OF DATA 



CLEAR FLAGO TO INDICATE BUFO 
SETUP TO ECHO RUBOUT OF ' 
CONTINUE PARSING D COMMAND 

CONTINUE GETTING NUMBER 
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U 08E8, 0086J3B7,0020,OOA7,OA9E,A 



U 08t:9, 0486, 0081, 03BD, 8047,0898,0 347* 

U 08EA, 0082, 5592, 4000. 4047, 008B,F 
U 08EB, 0C18, 0036, 4050, 0047, 0493, 4 
U 08Et, 005E, 1367,0020, 0047,0086, 6 
U 0866, 0086, 0081, 003D, 8047, 0098 J 



6561 

6562 

6563 

6564 

6565 

6566 

6567 

6568 

6569 

6570 

6571 

6572 

6573 

6574 

6575 

6576 

6577 

6578 

6579 

6580 

6581 



TOC 
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Parse Device for Boot Command" 



Entry Point CN-6ET.800T.DEV 



Resources 



TEMPO, TEMPI, FLA63 



Subroutines/External Labels 

CM. GET. NEXT 
CN, PARSE. CONT 

This routine will save the next for characters from the terminal 
in BUFO. The only characters that are not put in the buffer are 
*U and DELETE which have there usual function. That means control 
characters and <CR> will just be put in the buffer. 

ft*****ft**ik******************************************************************* 

^000 

CN. GET. BOOT. DEV: 

;000"- 

METEMP1] MB.RL.8, 
PUSH, NEXT/CN. GET, NEXT 



PREPARE FOR NEXT BYTE. 



6582 

6583 CN. GET. BOOT. DEV. 05: 

6584 

6585 

6586 

6587 

6588 

6589 

6590 

6591 

6592 

6593 

6594 

6595 

6596 

6597 

6598 

6599 

6600 

6601 = 

6602 

6603 

6604 



.QOl 

MCTEMPO] MB+1, 
W6<1-0>.RE.0?, 
NEXT/CN.GET,B00T.DEV.20 



• OlO 

RCTEMPn.SlZ MCTEMPS], 

SJZEC8YTE], 

NEXT/CN.6ET.B00T.DEV.10 



;011 

CLEAR FLAG3, 

PUSH, NEXT/CN. PARSE. COMMAND 



;100 — 

SET FLAG3, 
MCTEMPn MB.RL.8 



MCTEMPOD MB+1, 
NEXT/CN. Set. BOOT. DEV. 25 



RUBOUT LAST CHARACTER 

CHECK IF NO CHARACTERS TO RUBOUT 



PUT CHARACTER IN BUFFER. 



INDICATE BOOT DEVICE HAS BEEN READ 
CONTINUE PARSING COMMAND. 



INDICATE STILL READING BOOT DEVICE 
PREPARE TO RUBOUT LAST CHARACTER. 



RUBOUT LAST CHARACTER 
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u 08BF, 0086,0710,06C0,00A7,088E,8 376* 

U 0980, 0186, 5C57, 0031. 0047, 0093, A 

U 0981, 0886, 1387,0010, 0047, 008C, A 

U 08CA, OC86,52B7,00?0,4047,008E,8 



6605 CN.6ET.B0OT.DEV.10: 

6606 ; " - 

6607 HCTEMPO: MB-C0NX(1), 

6608 WB<31-30>?,NEXT/CN. GET. BOOT. DEV 

6609 =0 

6610 CN. GET. BOOT. DEV. 20: 

661 1 ; 

6612 M[TEMP5],ZLIT0C203, 

661 3 NEXT/CN. Parse . command 

6614 

6615 CN. GET. BOOT. DEV. 25: 

661 6 ; 1 ; 

6617 MCTEMP1D HB.RR.16 
6618 

6619 ; ; 

6620 MCTEMP5] RCTEMP1D.RR.24, ; LOAD CHARACTER TO RUBOUT 

6621 NEXT/CN. 5ET. BOOT. DEV 



DECREMENT COUNT OF CHARACTER TO FETCH 



ENTIRE DEVICE NAME RUBBED OUT, PREPARE 
TO RUBOUT * \ 
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U 08B0, 0A80, 0592, AA70, 0047,0098, 2 

u 08B1, 0080,8387,0400,0607,0098,6 
U 08B2, 0080,0730, 0017, C487,008A,F 

U 08B3, 0116, 3037,0056, 0047, 0094, F 

U 08B4, 0516, 3037,0032, 0047, 0094, F 
U 08B5, 0840,0036,4430,0047,0094,0 



6622 

6623 

6624 

6625 

6626 

6627 

6628 

6629 

6630 

6651 

6632 

6633 

6634 

6635 

6636 

6637 

6638 

6639 

6640 

6641 

6642 

6643 

6644 

6645 

6646 

6647 

6648 

6649 

6650 

6651 

6652 

6653 

6654 

6655 

6656 

6657 

6658 

6659 

6660 

6661 

6662 

6663 

6664 

6665 

6666 

6667 

6668 

6669 

6670 

6671 
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Console Command Dispatch Table' 



***************************************************************************** 
Entry Point CN. DO. COMMAND 

Resources TEMPI Temporary for examine PSL 

TEMP3 Temporary for NEXT and CONTINUE 

TEMPO, MTEMP8, RTMPGPR, FLA60, FLA62, STEPC 
Subroutines/External Labels 
CN. DO. EXAMINE 

CN. DO. DEPOSIT 

CN. TYPE. PC 

CN. DO. CONTINUE 

CN. DO. START 

CN. DO. BOOT 

CN.E.PSL 

CN. PROMPT 

CN.DO.X 

IN.INIT 

MV.TEST 

*******<k ************************************************************ ********* 



=110000 
CN. 00. COMMAND: 
; 110000 



we mltempoj^wx.ne.o?, 

NE5?T/CN. DO. EXAMINE 



;110001 

MEMSCR MCTEMP83.RL.24, 

FLA60?, 

NEXT/CN. DO. DEPOSIT 



; 110010 

PC RCRTMPGPR]+C0NX(2), 
NE5!T/CN. PROMPT 



; 110011 

MCTEMP3] ZLIT16COC0J, 
CLEAR FLS62, 
NEXT/CN. DO. CONTINUE 



,-110100 

MCTEMP33 2LIT16C40], 
CLEAR FLSg2, 
NEXT/CN, DO, CONTINUE 



,-110101 

FLAG0?,SET FLAGO, 
NEXT/CN. DO, START 



EXAMINE 

CHECK IF NEW ADDRESS WAS TYPED 



DEPOSIT 

SET MME ACCORDING TO SPACE SWITCH 

CHECK IF DATA HAS BEEN SPECIFIED. 



HALT 

RESTORE PC FOR TYPE OUT. 



NEXT 

SETUP TO CLEAR HALT AND SET HALT PEND 
CLEAR FLA62 TO AVOID CONFLICT WITH APT 
JOIN CONTINUE 

CONTINUE 

SETUP TO CLEAR HALT AND HALT PENDING 

CLEAR FLAG2 TO AVOID CONFLICT WITH APT 



START 

CHECK IF START ADDRESS HAS BEEN 

SPECIFIED. SET FLAGO TO CLEAR HME. 
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L 13 
1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 



Command Parser 



6672 =110111 
6673 



: Console Command Dispatch Table 
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U 08B7, 0880, 0036, AAF0.00A7, 0098, C 



U 08B8, 0886, 15BE, 4033, 00A7, 0091, A 



U 0889, 0080, 0036, AA30, 0047, OOBE,C 



U 08BA, 0086, 0587, 0030, 0687, 0099, C 



U 08BB, 0450,0036,4030,0047,0487,9 



U 08BC, 0014, 0036, 4033, 0087, 00FE,1 



U 08BD, 0C80, 0036, 4030, 0047,0562,: 



U 08BE, 0080, 073D, 0017, C487, 0000,1 



LJ 



OFn, 01A0,O[)37,O034,82f7,00E4,F 



;110111- ■ 

FLA63?, 
NBXT/CN.DO.BOOT 



; 11 1000 

MCTEMP1] RCTEMP12J, 
NEXT/CN.f.PSL 



; 1 1 1 001 

FLA60?,NEXT/CN.DEPOSIT.PSL 



;111010 

MEMSCAR MCTEMPO] 0, 
NEXT/CNTDO.X 



;111011 ■ 

SET FLAG2, 
PUSH,/gtXT/]N.;NJT 



6674 

6675 

6676 

6677 

6678 

6679 

6680 

6681 

6682 

6683 

6684 

6685 

6686 

6687 

6688 

6689 

6690 

6691 

6692 CN.SAVE.PSL: 

6693 ; 1 1 1 100 — ; 

6694 RCrEMP12j PSL, 

6695 CLEAR FLA52,NEXT/CN. RESET. STEPC ; 
6696 

6697 ; n 1 1 01 ; 

6698 PUSH, NEXT/HV. TEST 
6699 

6700 ; 1 1 1 1 1 ; 

6701 PC RCRTMPGPR>C0NX(2), 

6702 NE5!!T/MS. HALT. MICRO 
6703 

6704 0FE1: ;*********F0RCE At^DRESS*********; 

6705 CN, RESET. STEPC: 

6706 ; ; 

6707 CONREGS ZLIT16C90], 

6708 STEPC„2: 

6709 NEXT/flP,MTPR. RESET, STEPC 

6710 = 



BOOT 

CHECK If DEVICE SPECJFJED. 

DO BOOT 

EXAMINE SAVED COPY OF PSL 



CHECK IF DATA HAS BEEN SPECIFIED. 

X COMMAND FOR APT TRANSFER 

CLEAR A TEMP TO HOLD THE CHECKSUM. 

PREPARE TO CLEAR HME, 

INITIALIZE 

SET FLAG TO SAY NOT POWER UP 



RETURN FROM INITIALIZE 

SAVE PSL FOR NEXT AND CONTINUE 



TEST 

DO MICRO VERIFY 



RESTORE PC. 

RE INITIALIZE THE CONSOLE. 



SET HALT AND HALT PENDING. 
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Command 



28-NOV-83 
Parser 
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16:30:55 CLOKX Rev 13.00. Clock 
: EXAMINE ROUTINE 



■ 098^, 08a6J5BE:,^.0^?,80A)', 0098/5 



■J 'jsia'f, Oaat),/S8fc, 6030, AAA?, 008C,F 



6711 

6712 

6715 

67H 

6715 

6716 

6717 

6718 

6719 

6720 

6721 

6722 

6725 

672A 

6725 

6726 

6727 

6728 

6729 

6730 

6731 

6732 

6733 

6734 

6735 

6736 

6737 

6758 

6759 

67A0 

67A1 

67A2 

67A5 

67AA 

67AS 

67A6 
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***************************************************************************** 
Entry Point CN. DO. EXAMINE 



Output 



Resources 



TEMP7 
RTEMP9 
MTEMP10 
MDR 



MM.TEMP2 
DREG 
RNUM 
LONLJT 



Address to be typed by CN. TYPE. RESULT 
If of digits to type ^n CN. TYPE. RESULT 
Space cnar to type in CN. TYPE. RESULT 
Input IPR ft to MP.MFPR and hold result 
data to be typed by CN. TYPE. RESULT 

Save MDR when converting virtual to phy 

Temporary 

Address 6PR to be examined 

Mask undefined bits from PSL 



TEMPI, rEMP6, MTEMP8, RTEMP8, MTEMP9, RTEMP10 

Subroutines/External Labels 

CN. TYPE. RESULT 
CN. TYPE. CHAR 
CN. TYPE. DATA 
MP.MFPR 

This section processes all examines. MDR is either loaded from memory 
or from a GPR, for IPR's MP.MFPR is c.Uled to get the data into MDR. 
If a default address is to be used it is detectad here and the new 
default address for the next examine/deposit is also calculated here, 

******************** ft ******************************************************** 

= 

CN. DO. EXAMINE: 

- ; 

MfTEMPI] RCTEMP10] ; USE ADDRESS FROM PREVIOUS COMMAND. 



VA D METEMP7J RCTEMP1J 



LOAD ADDRESS TO EXAMINE AND SAVE IT 
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08CF, 0C84, 8592, -!.272, 00^7, 0095, 8 



U 0958, 0D86,AC37,OO32,8OA7,0O8D,A 



u 0959, 0885, 259.\4039, 80^7,0491, 8 



095A, 0081,n5BE,^030,40A7,008E,5 



J 095B, 0480, 100?, 4050,8^6?, 0090, 5 



U 08DA, OcaO, 8387, 0000, 0607, 008D,F 



Li 08l)F, 088^, 959(3, ^55?, A0^*7,a08C,0 



Oac^, oca-;, 0751, 000?, 8050, 008C,5 



..: 08C5, UC81,?5B;',UUOO,0^t>7,008F,8 



U 08C4, 088^*,Q7^1,OC^?,8050..008f,S 



08C5, U^81, 2^67,0010, 0^67, 008F, 8 



U uses, 008A, 0751, OOt-:?, 8050, 008F, 8 



t7A7 

6'A8 

6VA9 

6750 

6751 =00 

675? 

6755 

6754 

6755 

6756 

6757 

6758 

6759 

6760 

6761 

676? 

6765 

676A 

6765 

6766 

676^ 

6768 

6769 

6770 

6771 

677? 

6/75 

677A 

6775 

6776 

6777 

6778 
6779 
6780 
6781 
678? 
6783 
678*; 
6785 
6786 
6787 

6788 

6789 

6790 

6791 

679? 

6795 =1000 

679A 

6795 

6796 

b797 '- 



RCTEMP8] MCTEMP8], 

wa<i-o>?"* 



;00 

MCTEMP103 2Lir0C503, 
NEXT/CN.E5iAMINE 



;01 • 

RCMM.TEMP2] MCMDRD, 
PUSH,NEXT/CR.VIRT.TO.PHY 



;10 

RNUM RCTEMP1J, 
NEXT7CN.E.GPR 



;11 - - 

MDR MCTIMPU, 
NEXT/CN.E JPR 

CN. EXAMINE: 

MEMSCR H[TEMP8J.RL,?A 



-0000 

CN. EXAMINE. 10: 

rrOOlO ;0010- 



READ,SJZE[eYTE], 
RCTEMP10]^D+CONX(1) 



;0011 ■ 

MDR MCHORD.RL.?^, 
NEXT/CN, TYPE. RESULT 



;01C0 

READ,S]2ECW0RD], 
RETEMPIOj D+CONXC?) 



;0101 

MDR MCMDRD.RL.16. 
NEXT/CN. TYPE. RESULT 



;1000 - 

READ,S1ZFCL0NG3, 
RCTEMHIO] D+C0NX(A), 
NEXT/CN, TVpe. RESULT 



RCTEMP9] MC1EMP9], 
wa<5-0>?TNEXT/CN. EXAMINE. 10 



MOVE NEW SPACE SWITCH TO 
SAVED SPACE SWITCH. 
BRANCH ON SPACE SWITCH. 



LOAD 'P* FOR CN. TYPE. RESULT 



SAVE MDR 

GET VIRTUAL ADDRESS INTO TEMP7 



LOAD GPR ADDRESS 
DO EXAMINE OF GPR 



MOVE IPR ff TO MDR FOR MP.MFPR 
DO EXAMINE OF IPR 



; SET MME ACCORDING TO SPACE SWITCH 

■; MOVE NbW SIZE SWITCH TO 

; SAVED SIZE SWITCH, 

; BRANCH ON SIZE, 



UPDATE NEW DEFAULT ADDRESS 



LEFT JUSTIFY 2 DIGITS TO TYPE. 



UPDATE NEW DEFAULT ADDRESS 



LEFT JUSTIFY 4 DIGITS TO TYPE. 



UPDATE NEW DEFAULT ADDRESS 



rMT098.MCX 
CONSOL.MIC 



MICRO? 
Console 



B 14 
1M(01) 28-NOV-83 16:50:35 CLOKX Rev 13.00, Clock rate = 160ns 
Command Parser : EXAMINE ROUTINE 



Page ^?0 



U OSES. 08bA.13F7,0031,C0A7,008E,E 



U 08EE, 0986, AC37, 003?. 38^7, 008F,0 



u 08FO. 0480.05BE,403C,CA67,0090,6 



U 0906, 0/.A6,O5BE,^03?,^0^»?,008F,6 



J 08F6, OC9C,0735,C02?,A0^7,008F,f 



U OSFF, 0^8^,7711, 0002, 80^7, 008f, 8 



U 0903, 0080, 0SBF,A033, 0007, 0090, 6 



J 090^, 0986,6137. 0037. f8^7, 0090, D 



J 090D, OC8A,159<^,^.031,CO/.7,0091,6 



U 09^6, 018C),A{.37,003?,A3.*.7,0039.8 



■J 091A, 0B80,06^i,Fa07,^8^.7,0O98,<. 



098A. 0080. 1005, 8030, -V.67,0A9F.<i 



u 0985, 048A,0?3i,C0?<^,A04/,008F,0 



6798 CN.E.GPR: 

6799 

6800 RCTEMP73 MCTEMPl J. NIBBLE 

6801 

680? 

6803 MCTEMP10] 2LlT0r47D 

680< 

6805 ; - 

6806 MDR RCGPR.R3 
680" 

6808 906: ;*********fORC£ ADDRESS********* 

6809 CN.E.GPR.IPR: 

6810 ; - 

6811 MCTEMP9] R[TEMP93,STEPC ? 
681? 

6813 

68U RCTEMP9] T-.DEC STEPC 

6815 

6816 ; • 

6817 RCTEMP103 MCTEMP73+C0NX(1) , 

6818 NEXT/CN.TVPE, RESULT 
6819 

68?0 CN.E.IPR: 

68?1 ; " — - 

68?? PSL RCTEMP1?3 

68?3 

68?^ 

68?5 MtTE«P63 ZLIT0C0FF3 

68?6 

68?7 ; 

68?8 RCTEMP73 MCTEMP13 
68?9 

6830 ; - 

6831 MCTEMP103.ZLIT0C493, 
683? NEXT/MP.HFPR 

6833 

683A CN,E.P5L: 

6835 ; ™ 

6836 lONUT^C30?0FF003 
6837 

6838 =0 ;0 

6839 MDR M[TEMP13,ANDNOT,R[LONLn3, 

6840 PUSH, NEXT/CN. TYPE. CHAR 

6ra 

6fcA? ;1 

68^3 RCTEMP93 8,NEXT/CN.TYPE,DATA 



SAVE 6PR ADDRESS CLEAR'^U IGNORED BITS 

LOAD *6* FOR CN. TYPE, RESULT 

MOVE SELECTED GPR TO MDR FOR TVPEING. 

IGNORE ANY SIZE SWITCH TYPED. 

LOAD ft OF DIGITS TO TYPE FOR RESULT 

ADD 1 rOR NEW DEFAULT ADDRESS, 

RESTORt PSL INCASE EXAMINING IPL 
CLOBBER TO AVOID TYPEOUT I' ERROR. 
SAVE IPR ADDRESS 



; LOAD T FOR CN. TYPE. RESULT 
; GO FETCH THE IPR 



LOAD MASK FOR UNDEFINED BITS, 



MOVE PSL INTO MDR FOR TYPEOUT 
TYPE <CR><LF> 



LOAD NUMBER OF DIGITS FOR TYPEOUT. 
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U 0986, 0086, SC37, 0050, 38A7, 0095, A 



U 098/, O'iSO, 0592, AA70, 00^7, 0098, 8 



U 09B8, 0886, 15BE,A032, 80^7, 0098, 9 



U 0989, OCU, 8592,^272,0047, 0093, C 



U 095C, 0C8A, 1592, 4031, CAA7, 0095, 7 



J 0930, 0C8A, 1592, 40^1, CAA7, 0093, 7 



U 093E, 0081, [J58E, 4030, 4047, 0094, 4 



U 093^', OCAO, 1002, 403D, 8467, 0092, 8 



U C92B, 0098, 058f, 4033, 0007, 0092, f 



U U92F, 049C,1E50, 0032, 8047, 0093, 3 



U 0933, 0480,3592,5030,0047,0039,0 



6844 .TOC " Console Command Parser 
6845 



DEPOSIT ROUTINE 



6846 
6847 
6848 
6849 
6850 
6851 
6852 
6853 



*****»****»*«««*«*«*****n******iknik*«************* ***************************** 

Entry Point CN. DO. DEPOSIT 



This section processes all deposits. If no data has been entered »t 
is detected here and the bell is runq. If a default address is to 
be used it is detected here. MP.MTPR is called to deposit into IPR's. 
The new default address Is calculated and the size switch updated. 

6854 =0 

6855 CN. DO. DEPOSIT: 



6856 

6857 

6858 

6859 

6860 

6861 

6862 

6865 -^0 

6864 

6865 

6866 

6867 

6868 

6869 

6870 =00 

6871 

6872 
6873 
6874 
6875 
6876 
6877 

6878 
6879 

6880 
6881 
6882 
6883 
6884 
6885 
6886 
6887 
6888 
6889 
6890 
6891 
6892 



;0 

MCTEMP5] ZLIT0C7J, 

NEXT/CN. Parse. COMMAND 



1 

W8.MCTEMP0],WX.NE.0? 



MCTEMP1] RCTEMPIOJ 



1 

RCTEMP83 M[TfcMP83, CLEAR FLAG3, 
W8<1-0>? 



;00 

VA RCTEMP7] MCTEMPI], 
NEXT/CN. OEPCsIT. PHY 



;01 

VA RCTEMP7] MCTEMPI], 
NE^T/CN. DEPOSIT. PHY 



;10 ■ 

RNUM RCTEMPI], 
NEXT7CN.DE POSIT. GPR 



; 11 

MDR_M[TEHP1],STEPC_2 

PSL,R[TEHP12],DEC STEPC 
RCTEMP10].M[T£MP1]*1,DEC STEPC 
Q„MCTEMP3],NEXT/MP.MTPR 



NO DATA TO DEPOSIT YET 
RING BELL 



CHECK U A .MEW ADDRESS WAS SPECIFIED 

NO ADDRESS WAS SPECIFIED 

USt ADDRESS FROM PREVIOUS COMMAND 



CLEAR FLAG3 TO AVOID APT COFLICT 
UPDATE SAVED SPACE SWITCH AND BRANCH. 



LOAD ADDRESS TO EXAMINE AND SAVE IT 



LOAD ADDRESS TO EXAMINE AND SAVE IT 



LOAD ADDRESS TO DEPOSIT IN GPR 



DEPOSIT INTO IPR 

MOVE IPR tt TO MDR FOR MP.MTPR 



RESTORE PSL INCASE DEPOSIT TO IPL* 

STEPC FOR TBIA 
UPDATE DEFAULT ADDRESS 



LOAD SOURCE DATA FOR MP.MTPR 
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U 0937, 008^, 9592, A232,'i047,008D,0 



08D2. 0080, 5592, A000.0SD8, 0080, 5 



U 08D3, 0C8A, 7711, 0002, 80A7,008A,F 



U 08DA, 0A80,3592,A010,05D8,008D,5 



U 0805, 088A, 7711, 0012, 80^.7, 008A,F 



U 08D8, OC80,i592,A020,05D8,009A,3 



u 09^3, 088A, 7711, 0022, 80^7, 008A,F 



U 09AA, 0^84, 1711, 0002, 80A7,009A, 8 



U 09AB, 0C8A,3592,A03C,C0A7,008A,F 



U OBEC, 0086, 5C37, 0030,38^7,0093, A 



U OBEO, 0C8A. 3592, A033, 00^7, 008A,F 



;0011 

RCTEMP10] MCTEMP7]+C0NX(1), 
NEXT/CN. PROMPT 



;0100— 

WRITE MCTEMP3],SIZErW0RD: 



;0101 

RCTEMP10] MCTEMP7]+C0NX(2), 
NEXT/CN. PROMPT 



6893 CN. DEPOSIT. PHY: 
689A 

6895 RCTEMP9] >1CTEHP9], 

6896 W8<5-0>?;NEXT/CN.DEPOSIT.SIZE 

6897 =0000 
6893 CN. DEPOSIT. SIZE: 

6899 =0010 ;0010 

6900 WRITE MCTEMP3],SIZECBYTEJ 
6901 
6902 
6903 
6904 
6905 
6906 
6907 
6908 
6909 
6910 
6911 
6912 

6913 =1000 
69U 
6915 = 
6916 
6917 
6918 
6919 

6920 CN. DEPOSIT. GPR: 

6921 ; - — 

6922 RETEMP10] MCTEMP1 J+C0NX(1 ) 
6923 

692A ; - 

6925 RCGPR.R] MCTEMP3], 

6926 NEXT/CN. Prompt 

6927 

6928 OBEC: ; *********F0RCE ADDRESS*^******** 

6929 CN. DEPOSIT, PSL: 

6930 ; 0- - 

6931 MCTEMP5] ZLIT0C7], 

6932 NEXT/CN. Parse. COMMAND 
6933 

6934 OBED: ;1 — 

6935 RCTEMP12] MCTEMP5J, 

6936 NEXT/CN. PROMPT 



; 1 000 

WRITE METEMP33,SIZE[L0N63 



RCTEMP10] MCTEMP7]+C0NX(4), 
NEXT/CN. PROMPT 



UPDATE SAVED SIZE SWITCH AND BRANCH. 

DO THE DEPOSIT 

UPDATE NEW DEFAULT ADDRESS. 

DU THE DEPOSIT 

UPDATE NEW DEFAULT ADDRESS. 

DO THE DEPOSIT 

UPDATE NEW DEFAULT ADDRESS, 



DEPOSIT INTO 6PR 



NO DATA TO DEPOSIT YET 
RING THE BELL 

DEPOSIT IN SAVED COPY OF PSL 



L-. 
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iJ 09AF, 0880, 05BF, ^033, 0007, 0095, 3 



U 09^0, 0086,35BE,A037,C0'!t7,009A,1 



U 0941, UOS4,359c^,4037,lOA/,0487,9 



U 094?, 0016, 31)37, 003?, 004/, 0095, 3 



u 0953, 08A0,05Bb, 4037, 1487,0098, A 



U 098A, 00yF,C5B/,005U,0687,049f ,4 



ii 098B, 0D80, 0037, 0436, 0?47, 0094, 6 



U 0945, 0480, 0036, 4030, OO*;/, 0083,1 



U 0946, 0880, 05Bt, 4033, 4607, 00^4, 7 



U 0947, 0C80,359?,4CB0,0?C/,0094,5 



6937 

6938 

6939 

6940 

6^41 

694? 

6943 

6944 

6945 

6946 

6947 

6948 

6949 

6950 

6951 

695? 

6953 

6954 

6955 

6956 

6957 

6958 

6959 

6960 

6Q61 

696? 

6963 

6964 

6965 

6966 

69C7 

6968 

6969 

6970 

6971 

697? 

6973 

6974 

6975 

6976 

6977 

6978 

6979 

6980 

6981 

698? 

6983 

6984 

6985 

6986 

6987 

6988 

6989 

6990 

6991 



.TOC 



Console Command Parser 



START, NEXT, CONTINUE COMMANDS' 



Entry Points CN. DO. START, CN. CLEAR. HALT, CN. DO. CONTINUE 

For START, this section loads PC and does INIT and then clears 

HALT and HALT PENDING and does an IRD1. 

For NEXT, (takes CN. DO. CONTINUE entry) HALT is cleared and 

HALT PENDING is set. 

For CONTINUE, HALT and HALT PENDING are both cleared. 



CN. DO. CONTINUE: 



PSL RfTEMPI?], 
NEXT/CN. RESTORE. PC 

=00 

CN. DO-START: 

;00 ■ 

MCTEMP3] RCRTMP6PRJ 



;01 

RERTMPGPR] M[TEMP3],SET FLAG?, 
PUSH, NEXT/TN. INIT 

CN. CLEAR. HALT: 

;10 — 

MCTEMP3] 7LIT16C40], 
CLEAR FLAG? 

CN. RESTORE, PC: 

PC_R[RTMP6PR],STEPC_? 



=0 



;0 

MEMSCAR MCFPOOFFSET] 0, 

DEC STEPC, 

PUSH, NEXT/CN. TYPE. CHAR 



=00 
=01 
CN.IRDI 



CRAR ZLIT16C0C0], 

FLAGD?, NEXT/CN. RESTORE. MME 



;01 

NEXT/80. IRD1 



CN. RESTORE. MME: 

;10 ■ 

MEMSCR RCTEMP13] 



.11 

CONREGS MCTEMP3], 
FPS3?,NfXT/CN.IRD1 



RESTORE SAVED PSL 



NO ADDRESS HAS BEEN SPECIFIED, 
USE CURRENT CONTENTS OF PC. 



MOVE NEW PC TO RTMPGPR, SET FLAG TO 
TELL INJT THIS IS NOT POWER UP. 



SETUP TO CLEAR HALT 5 HALT PENDING 
CLEAR FLAG? TO AVOID CONFLICT WITH APT 



LOAD NEW PC, STEPC NEEDS TO GET A 1. 



PREPARE TO RESTORE MME , AND CLEAR 
FPDOFFSET TO INDICATE NOT CONSOLE MODE 
STEPC = 1 TYPE <CR><LF>. 



LOAD ADDRESS OF HALT BIT. 
CHECK IF INIT WAS DONE 



LEAVE CONSOLE 



NIT NOT DONE SO RESTORE MME 



CLEAR HALT I POSSIBLY SET HALT PENDING 
LOOP UNTIL ACLO GOES AWAY. 
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U 0^8C, 0U8,0CB7, 0030, 0687, 0095, A 
U 0981), 088^,3592, ^035,^0^7,0080, 6 

ij 095A, 0898,0587,0030,0607,0095,6 
U 0956, 0780,07F8,6F[)F,F8^7,0095,8 
u 0958, 0C98,05BE,'!.03D,'!.A87,0098,E 



U 098E, 0A81,729C, 0850, 6047,0888, 6 A39* 
U 098F, 0bA6,7C87, 0031, 98A7, 0096, C 



CLOKX Rev 13.00, Clock rate = 160ns 
BOOT COMMAND 



BOOT COMMAND' 
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Resources 
Subroutines 



R1 
R2 



MBA address for booting 

UNIBUS I/O page address for booting 



80. BOOT 
BO. BOOT SUB 
MV.TEST 



This section processes a Boot command, if no device was specified 
control IS simply passed to BO. BOOT. If a device was specified 
the device specification is parsed here to set up the MBA 
and UNJBUS 1/0 page addresses in R1 and R2 respectively, and the PC 
is loaded with the address of the appropriate boot rom. 



LOAD ADDRESS OF MME TO TURN IT OFF. 



6992 .TOC " Console Command Parser 
6993 

6995 
6996 
6997 
6998 
6999 
7000 
7001 
7002 
7003 
7004 
7005 
7006 
7007 
7008 
7009 

7010 ^0 

7011 CN. DO. BOOT: 

7012 ;0 ■ 

7013 MEMSCAR ZL I T24C0J ,STEPC_6, 

7014 NEXT/CNTBOOT.WITH.DEV 
7015 

7016 ;1 ■ 

7017 RER53 MCTEMP3D , NEXT/80. BOOT 
7018 

7019 CN. BOOT. WITH. DEV: 

7020 ; 

7021 MEMSCR 0,DEC STEPC 
7022 

7023 ; 

7024 LONUT EOF 204003 
7025 
7026 

7027 PC RCL0NL1T],DEC STEPC 

7028 =0 

7029 CN. BOOT. CHK. DEV: 

7030 ;0— ; 

7051 Wa 2EXT(XB)"CRCTEMP1].RR.16) PC PC+2, ; CHECK IF DEVICE NAME MATCHES. 

7032 SICND CMP?, 

7035 NEXT/CN.BOOT.CHK.DFV.10 

7034 

7035 ;1 ; 

7036 MCTEMP7] ZL I T24C33],STEPC 2, ; 

7037 NEXT/CN.PRROR " ; NO MATCH FOUND FOR BOOT DEVICv.. 



TURN OFF MME. 

LOAD ADDRESS OF FIRST BOOT ROM. 

STEPC=4 

USE XB FOR CHECKING FOR PROPER ROM, 
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u 0886, 0D81,AC11, 0337, FA87, 0098, E 



U 0887, OC81,AOOO,003D,A^87,0095,A 



U 095A, 0D80,0D37, 2037, 98A7, 0095, F 



U 095F, 058A, 109^, 0037, F8A7, 0096,0 



U 0960, 0D80,7D93,AA32,08A7, 0099,0 



U 0990, 0580, 7D93,AA52, 1047, 0099, 2 



U 0991, 0186, 8DB0, 0034, 00A7, 0096, 2 



U 0962, 0586, 9071,0036, 7047, 00A0,0 



U 0992, 0180, 7D93,AA32, 1847,0099,4 



U 0993, 0586,8080,0033,0047,0096,8 



U 096B, 0186, 9071, 0034, 7047, OOAO,0 



U 0994, 0180, 7D93,4A32, 2047, 0099, 6 



U 0995, 0186,8080,0032,0047,0097,0 



U 0970, 0186, 9071, 0032, 7047, 00A0,0 



;11 

PC M[PC]-RCL0NL1T] 



D_ZLJT16[0F3] 

RTEMP7 M[TEMP1].ANr.^2LJT8C0FF] 



w8 mctemp73.x0r.zljt8c41j, 
wxTeq.o? 

; 

w8 mctemp7d.xor.zljt8c42], 
wx:eq.o?,next/cn.8oot.dev.b 



1 

MCTEMP8D.D-ZLIT8C80] 



7038 =10 

7039 CN.800T.CHK.DEV.10: 

7040 ; 1 

7041 PC MCPCD+ZLIT0C0FE3, 

7042 DB7 STEPC?,NEXT/CN.B0QT.CHK.DEV 
7043 

7044 

7045 

7046 

7047 

7048 

7049 

705O 

7051 

7052 

7053 

7054 

7055 

7056 

7057 =0 

7058 

7059 

7060 

7061 

7062 

7065 

7064 

7065 

7066 

7067 =0 

7068 CN.BOOT.DEV.B: 

7069 ;0 ■ 

7070 WB MCTEMP7],X0R.ZLiT8[43], 

7071 WXTEQ.O?,NEXT/CN.BOOT.DEV.C 
7072 

7073 ; 1 

7074 MCTEMP8J D-ZLiT8C60] 
7075 
7076 

7077 M[TEMP9] D+ZLIT12C08E]. 

7078 NEXT/CN. Boot. DEV. TYPE. OK 

7079 =0 

7080 CN. BOOT. DEV. C: 

7081 ;0-- ' 

7082 WB MCTEMP71.X0R.ZLIT8C44], 

7083 WX:eQ.O?,NEXT/CN. BOOT- DEV. D 
7084 

7085 ;1 ■ 

7086 METEMP8] D-ZLITSfAO] 
7087 

7088 ; 

7089 MCTEMP91 0*ZL J n2[04E] , 

7090 NEXT/CN. Boot. DEV. TYPE. OK 



MCTEMP93 D+2LIT12C0CE], 
NEXT/CN, BOOT. DEV. TYPE. OK 



INCREMENT TO START OF NEXT ROM 

SAVE OFFSET FOR ROM. 
SETUP BASE FOR LOADING R1 AND R2 
ISOLATE DEVICE tVpE (A, B, C, OR D) 
CHECK If DEVICE TYPE IS A 

CHECK IF DEVICE TYPE IS B 

VALUE I- OR R1 
VALUE FOR R2 

CHECK IF DEVICE ^E IS C 

VALUE FOR R1 
VALUE FOR R2 

CHECK IF DEVICE TYPE IS D 

VALUE FOR R1 
VALUE FOR R2 
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U 0996, 0DA6, 7CB7, 0031 ,A0A7, 0096, C 
U 0997, 0986, 8DB0, 0031, 0OA7, 0097, 2 

U 0972, 0586,9071 ,0030, 7047, 00A0,0 

U OAOO, 0180, 1C10,0BA2,08A7, 0889, D 413* 
U 089D, 0586, 1C11, 0030, 4847, 0089, F 
U 089F, 0884, 13F7, 0034, C047,OOAO,1 
U 0A01, OC85,A592,4O37,CO47,0OA0,2 
U 0AO2, 0084, 8592, 4034, 4047, OOAO, 3 
U 0A03, 0C84, 9592, 4034, 8047, 0099, 8 

U 0998, 0084,3592,4035,4047,0482,8 

U 0999, 0885,AO01,0O37,C047,0OA0,4 

U 0A04, 0081, 6036, 4280, 0047, 0099, A 

U 099A, 0C80, 0036, 4030, 0047, 0562, C 

U 099B, 0C40, 0036, 4030, 0047, 0094,0 



H 14 
MICR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Console Command Parser : BOOT COMMAND 

7091 =0 

7092 CN.BOOT.DEV.D: 

7093 ;0 ; 

7094 MCTEMP7] 2LIT24C34],STEPC 2, 

7095 NEXT/CN. Error 

7096 

7097 ; 1 

7098 MCTEMP8] D-ZLJT8C20J 
7099 

71 00 ; - 

7101 MLTEMP9] D+ZLJT12C00E], 

7102 NEXT/CN. Boot. DEV. TYPE. OK 
7103 

7104 CN. BOOT. DEV. TYPE. OK: 
7105 

W8 MCTEMP13-ZLIT0C41D, 

si5nd CMP def?,sizei:byte] 
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7106 
7107 

7108 

7109 =01 

7110 

7111 

7112 

7113 

7114 

7115 

7116 

7117 

7118 

7119 

7120 

7121 

7122 

7123 

7124 =0 

7125 

7126 

7127 

7128 

7129 

7130 

7131 

7132 

7133 

7134 =0 

7135 

7136 

7137 

7138 



;01 — • 

MCTEMPI] MB+ZLIT0C9: 



;11- ■ 

RCR33_MCTEMPn. NIBBLE 

RCRTMPGPR],MCPCD 
R[R1J METEMP8] 



RER23 MCTEMP9] 



;0- - ■ 

RCR5.1 MCTEMP3], 
PUSH, NEXT/BO. BOOT SUB 



;1 - 

RCRTMPGPR] MCPCD+RB 



W8.RNUM,WB<0>? 



;0 ■ 

PUSH,NEXT/MV.i£ST 



• 1 , 

SET FLAGO,NEXT/CN. DO. START 



TYPE MUST BE A, 8, C, OR D 
VALUE FOR R1 
VALUE FOR R2 

CHECK IF DEVJCE NUMBER 0-9 OR A-F 

CORRECT LOW NIBBLE IF A-F 

LOAD DEVICE NUMBER 

SAVE OFFSET FOR NEW PC 

LOAD MSA ADDRESS 

LOAD UNIBUS I/O PAGE ADDRESS 

LOAD BOOT FLAGS 

LOAD NEW PC 

CHECK IF MICRO VERIFY IS DISABLED. 

DC MICRO VERIFY. 
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U 099C, 0850, 0587,0030, 0607, 0A9F, A 



U 099D, 0980, 7C12,0A37J8A7, 0099, E 



U 099E, 01)16, 7CB7, 0031,80^7, 0096, C 



U 099F, 0D80,0C37, 0030,1907, 009A,0 



U 09AO, 0586, 5C57, 0051, F0A7,0A9r,^ 



U 09A1, 0880, 3592, 46F0, 00^7, 008C, 9 



U 08C9, 0580,U10,0030,OCA7,OOAO,7 



U 08CB, 0986,3C95,8O3^,00A7,00A0,5 



U 0AO5, 0C80, 1002, A03D, 8487, OOAO, 6 



7139 
7U0 
7U1 
7U2 
7143 

7U5 

7146 

7147 

7148 

7149 

7150 

7151 

7152 

7153 

7154 

7155 

7156 

7157 

7158 

7159 

7160 

7161 

7162 

7163 

7164 

7165 

7166 

7167 

7168 

7169 

7170 

7171 

7172 

7173 

717*; 

7175 
7176 
7177 
7178 
7179 
7180 
7181 
7182 
7183 
7184 
7185 
7186 
7187 
7188 
7189 
7190 



TCC " Console Command Parser : XCbinary load/unload) COMMAND' 

***************************************************************************** 

Resources 



TEMPI 
TEMP3 
TEMPS 
TEMP6 
TEMP7 



Memory address to read/wn'te from/to 

Byte count 

One byte send/receive buffer 

Checksum of bytes sent 

Checksum of bytes read 



For operation of the X command refer to the Midrange Systems 
Console Language Specification under control of the VAX architecture 
group. 

Briefly, the command bytes including the checksum byte should add 
to zero. Likewise on a load/unload the bytes sent/received when 
added together including the checksum byte should total zero. 

***************************************************************************** 

=0 
CN.DO.X: 

;0 

MEMSCR 0, 

SET FLAG2, 

PUSH, NEXT/CN. GET. CHAR 



=0 



=0 



=^01 



CLEAR MME 

SET APT FLAG (RECEIVE BINARY MODE) 

GET CHECKSUM BYTE. 



. 1 „ 

we MCTEMP7D.AND.ZLIT0C0FF], 
WXTEQ.O? 



CHECK IF CHECKSUM IS ZERO 



• ; 

MCTEMP7] 2LIT24C30J, CLEAR FLAG2,; CHECKSUM ERROR 

NEXT/CN. Error 



;1 

STEPC_ZLITOC33 



;0 

MCTEMPS] 2LIT0C3EJ, 
PUSH, NEXT/CN.TVPE. CHAR 



,1 — 

W8 M[TEMP3],WB<31"30>? 



;01 

VA MCTEMPn-ZLITOCU, 
NE5?T/CN.X.L0AD 

;11 

MCTEMP3]_MB.ANDN0T.ZLIT24C80] 

PC MLTEMPI] 



PREPARE TO SEND >» 
SEND >» 

CHECK IF LOAD OR DUMP 

X LOAD 

LOAD ADDRESS FOR LOADING 



X DUMP 

CLEAR BIT 31 OF COUNT 



LOAD ADDRESS TO BEGIN DUMP. 
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U 0A06, 0^86,65BE,403D,80A7,008F,2 



U C8F1, 0C3:),759E, 4001, 604/, OAQF,*^ 

U 08F2, 0C86,3080,06FD,80A7,088F J 344* 

U 08F3, 0484, 6593, 0031, 4047, 049F. A 

u 08F4, 0C10, 0036, 4030, 0047, 008A,F 



MCTEMP6] RCZER03, 
NEXT/CN.5J.DUMP.10 



7191 
7192 
7193 

7194 =000 

7195 =001 

7196 CN.X.DUMP: 

7197 ;001 ■ 

7198 RCTEMP5] ZEXT(XB) PC PC+1 , 

7199 PUSH, NEXT/CN. TYPE. CHSR 
7200 

7201 CN,X,DUMP.10: 

7202 ;010 ■ 

7203 MI:tEMP3J Me-1,WB<31-30>?, 

7204 NEXT/CN.5(.0UMP 
7205 

7206 ; Oil 

7207 RETEMP5] -METEMP63, 

7208 PUSH, NEXT/CN. TYPE. CHAR 
7209 

7210 ; 100— ' 

7211 CLEAR FLA62,NEXT/CN. PROMPT 

7212 = 



ZERO OUT TRANSMIT CHECKSUM 



GET A BYTE FROM MEMORY TO SEND 
SEND IT. 



DECREMENT COUNT AND CHECK IF NEGATIVE 
SEND COMPLIMENT OF CHECKSUM 
CLEAR APT FLAG, GET NEXT COMMAND, 
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U 0A07, 0886,75BE,A05D,80^7,00A0,8 

U 0A08, OA81,B711,0000,O^A7,049F,B 

U 0A09, 0C86,3080,06FD,80A7,088D,9 5^A* 

U 08D9, 0880, 5592, 4000, 05D8,00A0, 8 

U 08DB, 0980,7C12,0A37,F847,009A,2 

U 09A2, 0D16.7CB7, 0031, 8047, 0096, C 

U 09A3, 0816, 75BE,A03D, 8047, 008A,F 



MCTEMP3J.MB-1 ,WB<31"30>? 



7213 CN.X.LOAD: 

7214 ; • 

7215 MCTEMP7] RLZEftQ] 
7216 

7217 CN.X.LOAD. LOOP: 

7213 ; 

7219 VA M[VA]+C0NXC1), 

7220 PU5H,NEXT/CN.6ET. CHAR. NO. ECHO 
7221 

7222 

7223 

7224 

7225 =01 

7226 

7227 

7228 

7229 

7230 

7231 

7232 

7233 =0 

7234 

7255 

7236 

7237 

7238 

7239 



;01 

WRITE M[TEMP5J,SIZECBYTE3, 
NEXT/CN.X.LOAD.LOOP 



;11— 

wb mctemp7d.and.zljt0c0ff3, 
wxTeo.o? 



;0 

MCTEMP7] ZLJr24[303, CLEAR FLAG2, 

NEXT/cN. Error 



; 1 

M[TEMP7]RCZER03, CLEAR FLAG2, 

NEXT/CN. Prompt 



CLEAR CHECKSUM 



INCREMENT DESTINATION ADDRESS. 
GET NEXT BYTE 



DECREMENT COUNT AND CHECK IF NEGATIVE 



LOAD 1 BYTE INTO MEMORY 
LOOP BACK FOR MORE 



CHECK LOW BYTE OF CHECKSUM FOR ZERO 



CHECKSUM ERROR 



CLEAR COMMAND CHECKSUM AND APT FLAG 
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U 08Fa, 0586, 5C37, 0030, 68';7,0A9F,^ 
U 08F9, 09AE,5C37, 0031, 00^7, 049?,^; 
o 08FA, 0^8^,A59^,A0^1,^0A7,0A9F,A 
U 08FR, O9Afc,5C5;',OO51,O0^7,0A9F,A 
u U8F(,, 0986,AC3/',OC50,^.OV.7,OAA?,9 



: General Console Routines" 
CW, TYPE. RESULT" 

Entry points CN. TYPE. RESULT 

CN. TYPE. DATA 



Input 



MDR 
TEMP7 
RTEMP9 
MTEMP10 



Jumping to CN. TYPE. RESULT will type the following: 
<CR><LF>6 spaces<MTEMPlO byte 0>6 spaces<TEMP7>6 spaces<MDR> 
Jumping to CN. TYPE. DATA will type the following: 
6 spaces<MDR> 



7240 .TOC " Console Command Parser 
72A1 .TOC " Console Command Parser 

72^1 
72i*i* 
72U^ 
72A6 
72U7 
72A8 
7249 
7250 
7251 
7252 
7253 
725A 
7255 
7256 
7257 
7258 
7259 

7260 =000 

7261 CN, TYPE, RESULT: 

7262 
7263 
7264 
7265 
7266 
7267 
7268 
7269 
7270 
7271 
7772 
7271 
7?7i* 
727'^ 
727t 
7277 
72n 
7779 
7280 



Number to be typed 
Address to be typed 
Number of digits in result 
Space indicator (P, V, J, G) 



;000- 

METEMP5] ZLIT0C0D3, 

PUSH, NEXT/CN. TYPE. lHAR 



;001 

M[TEf^P5] ZLIT0[20J,ST£PC 6, 
PUSH, NEXT/CN. TYPE. CHAR 



;010 ' 

RCTEMP5] MCTEMP10], 
PUSH, NEXT/CN. TYPE. CHAR 



;on - 

MLTLMP5] Zl HOr^OJ^STEPC 6, 
PUSH, NEXT/fN. TYPE. CHAR 



;100 - • 

MIIEMPIO] 7LIT0[8], 
PUSH, NEXT7CN. TYPE. NUMBER 



TYPE <CR><LF> 



TYPE 6 SPACES, 



TYPE SPACE INDICATOR <IE P,V,G,1) 



TYPE 6 SPACES. 



ADDRESS IS ALREADY JN TEHP7 

SETUP n OF DIGITS FOR CN. TYPE .NUMBER 

TYPE NUMBER IN TEMP7, 



'i-i^-g- - 
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■ u8fO, 09AH.5C3/,0031,00A7,0^9F,A 

.•J J^^l, 0C86,A5BE,A03?,';04?,009A,'!. 

!u 09AA, O08S,?S';^,A031,C0^''.0AA?,9 

. U^AS, OC8^,959c^403^,404/,OQ8AJ 



7281 CN. TYPE. DATA: 

7282 

7283 

728^ 

7285 

7286 

7287 

7288 r 

7289 =0 
7290 
7291 
7292 
7293 
7294 
7295 



;101 

METEMP5] 2L1T0[20],STEPC 6, 

PUSH,NEXT/CN. TYPE. CHAR 



;110 

M[TEMP10]_RCTEMP93 



;0 

R[TEMP7] MCMDRL 

PUSH, NEXT/CN. TYPE, NUMBER 



;1 

RCTEMP9] MCTEMP9J, 

NEXT/CN. Prompt 



TYPE 6 SPACES. 



RTEMP9 is fi OF DIGITS IN RESULT. 
SET'JP ff OF DIGITS FOR CN, TYPE. NUMBER 



LOAD RESULT NUMBER TO BE TYPED. 



UPDATE SAV:iD SIZE SWITCH FOR E/G, 
GET NEW COMMAND. 



^j'.'.B a 
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,U 09A8. iX8U. 0036,^050, 00^7, 0^9F, A 
u U9A9, 0986, 5C57. 0081, ?847,00O0J 
u 09AA, OD80,5C13,^A72,80A7,009A,6 
U 09A6, OC8O,671^,OA00,00A7.0O9B,6 
U a9A7, 0980. Sri3,':.A7p, 80*^7, 009A, 8 
u 09A8, OC80,«)71^,OAOO,00^7,0098,A 
..j 09A9, ai80,^Cl3,AA7a,38';7,009A,A 
U 09AA, 0^80, 6712, 0A00,00A7, 0098, F 
J 09AB, 0980,5L13,AA72,A8';7,009A,C 
.i 09AC, 0C8O,6712,0AC0,OOA7,009C,2 



CN. GET. SWITCH" 



7296 ,TOC Console Command Parser 

7297 

7298 -A********* ********* I- ************ -**********«""»**«**************^*********'**** 



7299 
7300 
7301 
7302 



Thi^ routine processes all switches for all commands. 



»*.***********•***«*»****«*********************************************♦***■*** 

7303 =00 

730A CN. GET. SWITCH; 



7305 

7306 

7307 

7308 

7309 

7310 

7311 

7312 

7313 

75U 

7315 = 

7516 =0 

7317 

7518 

7319 

7320 

^521 

7322 

7525 

732^ =0 

7525 

7526 

7527 

7528 

7529 

7530 

7551 

7552 =0 

7355 

7534 

7555 

7356 

7357 

7338 
7539 

7540 =:0 
734-' 
7342 



;00- 

PUSH, NEXT/CN. GET. NEXT 



;01 

MCTEMP5] ZLIT0C2FJ, 
RETURN CH] 



;10 - 

W8 MCTEMP5D.X0R.ZUT0C50J, 

wxTne.O? 

;0 

we MCTfcMP6].AND.C0NX(1), 
WX:EQ.0?,NEXT/CN. P. SWITCH 



1 



vr MCTEMP5].X0R.£LIT0C56], 

wxTne.o? 

;0 

we MCTEMP6].AND.C0NX(1), 
WX7EO.O?,NEXT/CN.V. SWITCH 

;1 

we MCTEMP5].X0R.ZLIT0[473, 

wxTne.o? 

;0 

we MC^pMP6].AN0.C0NX(1), 
WXTEO.O?,NEXT/CN.G. SWITCH 

;1 •-" 

we MCTEMP5].XOR,aiT0C49J, 

wxTne.o? 

;0 

W8 MCrEMP6].AND.C0NX(l), 
WX:EQ,0?,NEXT/CN. I. SWITCH 



GET THE NEXT CHAR FROM THE CONSOLE. 
SETUP TO ECHO RUBOUT OF V*. 

CHECK IF /P SWITCH 



CHECK IF SPACE SWITCH HAS ALREADY BEEN 
SPECIFIED. 



CHECK IF /V SWITCH 



CHECK IF SPACE SWITCH HAS ALREADY BEEN 
SPECIFIED, 



CHOCK IF /G SWITCH 



CHECK IF SPACE SWITCH HAb ALREADY BEEN 
SPECIFIED. 



CHECK IF /I SWITCH 



CHECK IF SPACE SWITCH HAS ALREADY BEEN 
SPECIFIED. 
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h C9A0, 0580, 5C13,AA72, 1047, 009A,E 



U 09AE, 0O8O,6712,OA1O,00A7,009C,6 



u 09AF, 0D8O, sen, a72,B8A7, 0098,0 



J uyeO, 008O,671?,0A1O,00A7,009C,A 



u 09B1, 0580, 5C15,M72, 6047, 0098, 2 



U 098?, 0880. 6712, 0A1O, 0047, 009C,E 



09R3, 0980, 5C13,4A7?, (047,0098, 4 



J 09B4, 0D8O,6D9?,0A3O,1047,009D,2 



i owes, CD48,6tl?,0A58,U04.\e09O,a 



7343 
7344 
7345 
7346 
7347 

7348 
7549 
7350 
7351 
7352 
7353 
7354 
7355 
7356 
7357 

7358 
7359 

7360 
7361 
7562 
7363 
7364 
7365 
7366 
7367 
7368 
7369 
7370 
7371 
7372 
7373 
7374 
7375 
7576 
7377 

7578 



=0 



=0 



^0 



^0 



;1 

WB.MCTEHP53.XOR.ZLIT0C42J, 
WX.NE.O? 

;0 - 

WB M[:TEMP63.AN0.C0NX(2), 
WX:EQ.0?,NEXT/CN. 8. SWITCH 



,1 

WB MCTEMP5].XOR.ZLiTOC573, 
WX.NE.O? 



;0 ■ 

WB MCrEMP6],AN0,CONX(2), 
WX:EQ.0?,NEXT/CK.W. SWITCH 



; 1 

WB MCTEMP53.XOR.ZLJT0C4CJ, 

wxTne.O? 



;0 • 

WB M[TEM06].AND.CONX(2), 
WX:EO.O?,NEXT/CN.L. SWITCH 



;1 

WB^MCTEMP5],XOR.ZLJT0[583, 
WX.NE.O? 

;0 

WB MCTEMP6J.AND.ZLIT8C2], 
WX:eQ.0?,N£XT/CN.X, SWITCH 

;1 

WB MCTEMP63.AND.ZUT0C100], 
SET FLAGl, 
WX,EO.O?,NEXT/CN.H. SWITCH 



; CHECK U /B SWITCH 



CHECK if SIZE SWITCH HAS ALREADY BEEN 
SPECIFIED. 



CHECK IF /W SWITCH 



CHECK if SIZE SWITCH HAS ALREADY BEEN 
SPECIFIED. 



CHECK IF /I SWITCH 



CHECK n SIZE SWITCH HAS ALREADY BEEN 
SPECIFIED, 



CHECK IF /X SWITCH 



CHECK IF /X SWITCH ALLOWED, 



ASSUME /number IF NO OTHER MATCH 
CHECK If /number SWITCH ALLOWED. 
INDICATE FiRST DIGIT HAS BEEN READ 
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u 09B6, 0586,5C37,0030,38A7,009A,8 
J 09B7, 0086,671?,A0OO,00A7,00A0,A 
J OAOA, 0880,0587,0030,0607,0098,8 

u 09B8, 0086,85BF,'»03D,80A7,0A93,4 
U 09B9, OC86,85BE,A032,0047,OOAO,B 



7381 
7382 
7583 
7384 
7385 
7386 
7387 

7388 

7389 

7390 

7391 =0 

7392 

7393 

7394 

7395 

7396 



;0 

MCTEMP5] ZLIT0C7], 

NEXT/CN. Set. SWITCH 



;1 

MCTEMP6]_Me,CR.C0NX(1) 



MEMSCR.O 



;0 

MCIEMP8] RCZERO], 

PUSH, NEXT/CN. PARSE. COMMAND 



MCTEMP83,RCTEMP83 



SPACE SWITCH HAS ALREADY BEEN SET. 
RING BELL AND LOOK FOR NEW CHAR 



LOCK OUT OTHER SPACE SWiTCHfc'S. 
TURN OFF MME FOR PHYSICAL EXAMINE. 



SET SPACE SWITCH. 

CONTINUE PARSING E COMMAND. 

P HAS BEEN RUBBED OUT. 

RESTORE SAVED SPACE SWITCH VALUE, 
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U OAOB, 0C80, 8387, 0000,0607, OOAO,C 



U OAOC, 0C86, 6713, 8000, 00A7,00A0,D 



U OAOD, 0D86,5C37,0032,80A7,009A,8 



u 09BA, 0586, 5C37, 0030,3847,009^-., 8 



U 09BB, 0886, 6712, 4000, 0047, 00A0,E 



J GAOE, 0480, 0E77, 0030, 0607, 009B,C 



U 09BC, 0D86,8C37, 0030, 0847, 0493, 4 



U 09BD, 0486, 85BE. 4032, 0047, OOA0,F 



U OAOF, 0480, 8387,0000, 0607, 0UA1,0 



U 0A10, 0486, 6713, 8000, 0047, 00A1,1 



U OAH, 0186, 5C5/, 0032, 8047, 0094, 8 



II 096E, 0586, 5l37, 0030, 3847,0094,8 



09BF, 0086, 6712,4000, 0047, 009C,0 



U 09CO, 0086,8737,0010,0047,0493,4 



7397 
7398 
7399 
7400 
7401 
7402 
7403 
7404 
7405 

7406 =0 

7407 CN.V. SWITCH: 
0- 



MEMSCR.MCTEMP8J.RL.24 
MCTEMP6] MB.ANDNOT.CONXd) 



M[T£MP53,ZUT0C50], 
NEXT/CN, Set. SWITCH 



MCTEMP5D ZLIT0C7J, 
NEXT/CN.5ET. SWITCH 



1 

MCTEMP6].HB.0R.C0NX(1) 



MEMSCR_-1 



- • 

MCTEMP8] ZLITOCU, 

PUSH, NEXT/CN, PARSE. COMMAND 



7406 

7409 

7410 

7411 

7412 

7413 

7414 

7415 

7416 

7417 

7418 =0 

7419 

7420 

7421 

7422 

7423 

7424 

7425 

7426 

7427 

7428 

7429 

7430 

7431 

7^32 

7433 

7434 =0 

7435 CN. 6. SWITCH; 

7436 ;0 ' 

7437 MCTEMP5] ZLIT0C7], 

7438 NEXT/CN, GET. SWITCH 
7439 

7440 ; 1 ' 

7441 MCTEMP6] MB.OR.CONX(l) 
7442 

744 3 =0 ;0 - ■ 

7444 MCTEMP83 C0NX(2), 

7445 PUSH, NEXT/CN. PARSE. COMMAND 



1 " 

METEMP83.RCTEMP8] 

MEMSCR,MCTEMP83.RL,24 
MLTEMP6] MB.ANDNOT.CONXd) 



MCTEMPS] ZLIT0C563, 
NEXT/CN, 5ET. SWITCH 



RESTORE MME TO SAVED VALUE. 
ALLOW NEW SPACE SWITCH. 
SETUP TO ECHO RUBOUT OF P. 



SPACE SWITCH HAS ALREADY BEEN SET. 
RING BELL AND LOOK FOR NEW CHAR 



LOCK OUT OTHER SPACE SWITCHES. 
TURN ON MME FOR VIRTUAL EXAMINE. 



SET SPACE SWITCH, 

CONTINUE PARSING E COMMAND. 

V HAS BEEN RUBBED OUT. 

RESTORE SAVED SPACE SWITCH VALUE, 



RESTORE MME TO SAVED VALUE. 
ALLOW NEW SPACE SWITCH, 
SETUP TO ECHO RUBOUT OF V. 



SPACE SWITCH HAS ALREADY BEEN SET. 
RING BELL AND LOOK FOR NEW CHAR 



LOCK OUT OTHER SPACE SWITCHES. 



SET SPACE SWITCH. 

CONTINUE PARSING E COMMAND, 



^^^^^^^B 
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U 09C1, 0^86,8!)BE,^03i^,00A?,00Al,2 



u OAl?, OC86,6713.8000,OOA7.00A1.3 



U 0A13, 0186,5C37,0032,3BA7,009A,8 



u 09C2, 0586, 5C37, 0030, 38A7. 009^,8 



U 09C3, 0886, 6712, AOOO, 0047, 009C, A 



U 09C4, 0986,8037,0050, 1847,0493,^ 



U 09C5, 0A86,85BE,4052,0047,00A1,4 



U OAU, 0C86, 6713, 8000, 0047, 00A1, 5 



U 0A15, 0986,5057,0032,4847,0094,8 



U 0906, 0D48,6C12.0A38,0047,0090,8 



U 09C7, 0C86, 6712, 4010, 0047,0090,8 



U 09C8, 0486,9737,0010,0047,0493,4 



U UVCy, 0C86,958E, 4032, 4047, OOAUo 



U 0A16, 0086, 6713, 8010. 0047, OOAl, 7 



u OAl^ 0D86, 5037,0032, 1047,009^,8 



1 



7446 
7447 
7448 
7449 
7450 
7451 
7452 
7453 
7454 

7455 =0 

7456 CN. J. SWITCH: 



MCTEMP83_RCTEMP83 
MCTEMP6]_MB. ANDNOT . CONX ( 1 ) 



MCTEMP5] ZLJT0C47], 
NEXT/CN. GET, SWITCH 



;0 



7457 

7458 

7459 

7460 

7461 

7462 

7463 

7464 =0 

7465 

7466 

7A67 

7468 

7469 

7470 

7471 

7472 

7473 

7474 

7475 

74 76 

7477 =0 

7478 CN. 8. SWITCH; 
7479 
7480 
7481 
7482 
7483 
7484 
7485 
7486 

7487 =0 
7488 
7489 
7490 
7491 
7492 
7493 
7494 
7495 
7496 
7497 
7498 
7499 



M[TEMP5],ZLITOC7J, 
NEXT/CN. Set. SWITCH 



,1 

MCTEMP6].MB.0R.C0NX(1) 



,0 — 

MCTEMP8] ZLiT0C3], 

PUSH, NEXT/CN. PARSE . COMMAND 



1 

MCTEMP8D.RCTEMP8] 

MCTEMP6J HB.ANDNOT.CONXd) 



MLTEMP5] ZLIT0C49J, 
NEXT/CN. CtT. SWITCH 



;0' 

WB MCTEMP6D.AND.ZLITOE100], 

SET FLAG1, 

WX.EQ.O?, NEXT/CN. H, SWITCH 



;1 

MCTEMP6],HB.0R.C0NX(2) 



;0 ■ 

MCTEMP9] C0NX(2), 

PUSH, ,\£XT/CN. PARSE. COMMAND 



1 - 

MfTEMP9]^R[TEMP9] 

MLTEMP6] MB.ANDN0T,C0NX(2) 



MCTEMP5] ZLIT0C42], 
NEXT/CN, CET. SWITCH 



G HAS BEEN RUBBED OUT. 

RESTORE SAVED SPACE SWITCH VALUE, 



ALLOW NEW SPACE SWITCH. 
SETUP TO ECHO RUBOUT OF G. 



SPACE SWITCH HAS ALREADY BEEN SET. 
RING BELL AND LOOK FOR NEW CHAR 



LOCK OUT OTHER SPACE SWITCHES- 



SET SPACE Switch. 

CONTINUE PARSING'e COMMAND. 

I HAS BEEN RUBBED OUT. 

RESTORE SAVED SPACE SWITCH VALUE. 



ALLOW NEW SPACE SWITCH. 
SETUP TO ECHO RUBOUT OF I. 



SIZE SWITCH HAS ALR-^ADY BEEN SET. 
CHECK IF /number SWITCH ALLOWED. 
INDICATE FIRST DIGIT HAS BEEN READ 



LOCK OUT OTHER SIZE SWITCHES. 



SET SIZE SWITCH. 
CONTINUE PARSING COMMAND, 

B HAS BEEN RUBBED OUT, 

RESTORE SAVED SIZE SWITCH VALUE, 



ALLOW NEW SIZE SWITCH. 
SETUP TO ECHO RUBOUT OF B. 
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U 09CA, 0586, 5C37, 0030, 38^7, 0094, 8 



09CB, 0A86,671i?,A0l0,00A7,009C,C 



U 09CC, 0486,9737, 0020, 00A7,0A93. 4 



U 09CD, 0486, 95BE, 4032, 4047, 00A1, 8 



U 0A18, 0886, 6713, 8010, 0047, 00A1, 9 



U 0A19, 0b86,5C37, 0032, 8847,0094, 8 



U 09CE, 0586, 5C37, 0030, 3847, 0094, 8 



U 09CF, 0C86, 0712, 4010, 0047, 009D,0 



U 09D0, 09P6,9C37, 0050, 4047, 0493, 4 



ij 09D1, 0C86,95Bf:,4032,4047,00A1,A 



U DATA, 0086, 6713, 8010, 0047, 00A1,B 



u 0A1B, 0586, 5C37, 0032, 6047, 0094, 8 



7502 

7503 

7504 

7505 

7506 

7507 

7508 

7509 =0 

7510 

7511 

7512 

7513 

7514 

7515 

7516 

7517 

7518 

7519 

7520 

7521 

7522 =0 

7525 CN.L. SWITCH: 

7524 

7525 

7526 

7527 

7528 

7529 

7530 

7531 =0 

7552 

7533 

7534 

7535 

7536 

7537 

7538 

7539 

7540 

7541 

7542 

7545 



;0 

MCTEMP53 ZLIT0C7J, 

NEXT/CN. BET. SWITCH 



,1 

MCTEMP6].MB.OR.C0NX(2) 



;0 • 

MCTEMP9] C0NX<4), 

PUSH, NEXT/CN, PARSE. COMMAND 



,1 

M[TEMP9]_R[TEMP9] 

MCTEMP6D_MB.AN0NOT.CONX (2) 



MCTEMP5] ZLIT0C57], 
NEXT/CN.SET.SWirCH 



;0- 

MCTEMPS: ZLIT0C7J, 

NEXT/CN. Set. SWITCH 



,1 

M[TEMP6].MB.OR.CONX(2) 



;0 

MCTEMP9] ZLiTOCS], 

PUSH, NEXT/CN. PARSE. roMMANO 



;1 ■ "" 

MCTEMP9].R[TEMP9] 

MCTEMP6] M8.ANDNOT.CONX(2) 



MCFEMPS] ZUT0C4CJ, 
NEXT/CN.CET. SWITCH 



SIZE SWITCH HAS ALREADY BEEN SET. 
RING BELL AND LOOK FOR NEW CHAR 



LOCK OUT OTHER SIZE SWITCHES. 



SET SIZE SWITCH. 
CONTINUE PARSING COMMAND. 

W HAS BEEN RUBBED OUT. 

RESTORE SAVED SIZE SWITCH VALUE, 



ALLOW NEW SIZE SWITCH. 
SETUP TO ECHO RUBOUT OF W. 



SIZE SWITCH HAS ALREADY BEEN SET. 
RING BELL AND LOOK FOR NEW CHAR 



LOCK OUT OTHER SIZE SWITCHES. 



SET SIZE SWITCH. 
CONTINUE PARSING COMMAND, 

L HAS BEEN RUBBED OUT. 

RESTORE SAVED SIZE SWITCH VALUE, 



ALLOW NEW SIZE SWITCH. 
SETUP TO ECHO RUBOUT OF L. 



I 
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U 0908, 05OE,!>C57,0O30,38A?,OO9A,8 



U 0909, 0AA0,OO36,A'>FO,C0A/,0A91,0 



U 090A, 0986, 5C37,00B1,78A7, 0000,1 



U 090B, 0186,6C12,A038,0047,0A93,6 



U 090C, 0!)86,6C13,8038,00A7,0A9E,7 



J 090E, 090t,H37, 0081, 78^7,0000,1 



U 090F, 0AO8,O036,A030,00A7,0090,9 



754A 

7545 

7546 

7547 

7548 

7549 

7550 

7551 

7552 

7553 

7554 

7555 

7556 

^557 

7558 

7559 

7560 

7561 

7562 

7563 

7564 

7565 

7566 

7567 

7568 

<'569 

7570 

7571 

7572 

7573 



=000 

CN.H. SWITCH: 

; 000 

HCTEMP5] ZLIT0C7.1, CLEAR FLA61, 
NEXT/CN. GET. SWITCH 

CN.H. SWITCH. 10: 
;001 



= 110 



fLA6l?,SET FLAGO, 
PUSH, NEXT/CN. GET. NUMBER 



;010 

MCTEMP5] ZLiT0[2F3, 
RETURN [+1] 



;011 

METEMP6] MB.OR.ZLIT0C100], 
PUSH, NEXT/CN. PARSE, RE CURSE 



; 100 - 

MI:T£MP6] MB,ANDNOT.ZL1TO[1003, 
PUSH, NEXT/CN. GET. NUM. RUB0UT.1 



;110 - 

MCTEMP53 ZLIT0C2F], CLEAR FLA61, 
RETURN [+1] 



;111 ' 

CLEAR FLAG1, 
NEXT/CN, H, SWITCH. 10 



H SWITCH NOT ALLOWED 

RING BELL AND LOOK FOR NEW CHAR 



CHECK IF CHAR HAS ALREADY BEEN RE/^D 
SET FLAG TO USE BUF' 



SETUP TO ECHO RUBOUT OF V*. 



ALLOW ONLY 1 H SWITCH 
CONTINUE PARSING COMMAND 



ALLOW NEW H SWITCH IF RUBBED OUT. 
RUBOUT LAST DIGIT OF NUMBER 



SETUP rO ECHO RUBOUT OF V. 



INDICATE NEXT CHARACTER HAS NOT BEEN 
READ. 
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7575 CN.X. SWITCH: 
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u 09D2, 0586, 5C37, 0030, 3847, 009A, 8 
u 0903, 0986,6D92,A030,10A7,009D,4 

u 09DA. 0A81,DE7A,O03O,OOA/,0A93,A 
u 09D5, 0881, D5B7, 0030, 0047, 00A1,C 
U 0A1C, 0D86,6D93, 8030, 1047, 00A1,D 

U OAID, 0986, 5C37, 0032, C0A7, 0094, 8 



7576 

7577 

7578 

7579 

7580 

7581 

7582 

7583 =0 

7584 

7585 

7586 

7587 

7588 

7589 

7590 

7591 

7592 

7593 

7594 

7595 



;0 

MCTEMP5] ZLIT0C7], 

NEXT/CN. GET. SWITCH 



;1 

MCTEMP6D.MB.0R.2LIT8C2] 



;0 — ■ 

RNUM 1, 

PUSHTNEXT/CN. PARSE. COMMAND 



;1 

RNUM 



MCTEMP6] MB.ANDN0T,2LIT8C2] 



M[TEMP53,ZLIT0[583, 
NEXT/CN. Set. SWITCH 



X SWITCH NOT ALLOWED. 

RING BELL AND LOOK FOR NEW CHAR 



ALLOW ONLY 1 X SWITCH. 



DISABLE MICRO VERIFY FOR BOOT. 
CONTINUE PARSING COMMAND. 

X HAS BEEN RUBBED OUT. 
ENABLE MICRO VERIFY FOR BOOT, 



ALLOW NEW X SWITCH. 

SETUP TO ECHO RUBOUT OF X. 



s.^^--^^ 
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U 0910, 0480, 0036, 4030, 00A7,049E, A 

U 0911, 0080, 0036, 4430, 0047, 049E, 6 

U 0912, OD80,5C10,06F1,8047,088E,D 377* 
U 0915, 0880,0036,4080,0047,0000,1 
U 0914, 0C8O, 0036, 4030, 0047, 0091,0 



U 08ED, OD80,5ClO,06n,D047,088f,5 377* 
U 08EF, 0880,0036,4430,0047,0090, C 

U 08F5, 058O,5Cl0,O6F2,0847,0890,5 377* 



7596 ,TOC " Console Command Parser 

7597 

7598 :***************************************************************************** 



7599 
7600 
7601 
7602 
7603 



This routine gets a number from the console and Loads it either Into 
TEMPI or TEMP3. 

Special handling of *, +, and P for addresses is also done here. 
**n***m****»**nt«****i^********n*************** ******************************* 



;001 ■ 

FLAGO?, 

PUSH, NEXT/CN. GET. NUM. rtUBOUT 



;010 ■ 

we MCTEHP5]-ZLIT0C303, 
W8<31-30>?,NEXT/CN.GET.NUM.9 



;011 

RETURN [+13 



7604 =000 

7605 CN, GET. NUMBER: 

7606 ; 000 — 

7607 PUSH, NEXT/CN, GET. NEXT 

7608 
7609 
7610 
7611 
7612 
7613 
7614 
7615 
7616 
7617 
7618 
7619 
7620 
7621 

7622 = 

7623 =01 

7624 CN. GET. NUM. 9: 

7625 ;01 ■ 

7626 W8 MCTEMP53-ZL1T0C3A], 

7627 W8<31-30>?, NEXT/CN, GET. NUM. A 
7628 

7629 ; 1 1 - ' 

7630 FLAGO?, NEXT/CN. GET. NUMBER. END 

7631 =01 

7632 CN. GET. NUM. A: 

7633 ;01 ' 

7634 WB MCTEMP5D-ZLIT0C41], 

7635 WB<31-30>?, NEXT/CN. GET. NUM. F 



;100 ■ 

NEXT/CN. GET. NUMBER 



ECHO CHAR IN TEMP5 AND GET NEXT CHAR. 
RU80UT FROM BUFO OR BUF1? 

CHECK JF CHAR IS ASCII 0-9 



RETURN FROM CN.GET.NUM.RUBOUT 
LAST DIGIT HAS BEEN RUBBED OUT. 

RETURN FROM CN.GET.NUH.RUBOUT 
SOME DIGITS REMAIN IN NUMBER, 



; CHECK IF CHAR IS ASCII 0-9 
; IF EMPTY BUFFER, RING BELL 
CHECK IF CHAR IS ASCII A-F 
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u 08F7, 088A,53F7,0A31.0047,0090,6 

U 09D6, 0180,OC13,AA70,A047,009D,A 

U 09D7, 0D80,2C13,4A70, -^0^7,0090, 8 

U 09D8, 0D86,5C57, 0030, 3847. 0091.0 
U 09D9, 0086,323E.A031,00A7,00AKE 

U 0A1E, 0086,2081,0030,80-^7,0091,0 

U 09DA, 0D86,5C37. 0030,3847,0091,0 
U 09DB, OC86,123E,A031,0047,OOA1,F 

>; 0A1F, 0886, 0081, 003D, 8047, 0091,0 

0905, 0180,5C10,06^'^3847,089^5 377* 
U 0907, 0880, 0036, 4430, 0047, 009D,C 

0915, 0880,0036,4430,004^,0090, C 
0917, 0C84,S3F7, 0031, 0047, 00A2,0 

U 0A20, 0186,4C11,0450,4S47,009D,6 



7636 CN. GET, NIBBLE: 

7637 ;11 

7638 RCTE«P43 MCTEMP5]. NIBBLE, 

7639 FLA60? " 

7640 =0 

7641 CN.GET.NUM.OVFLW: 
;0 



DIGIT IS ASCII 0-9 SO JUST USE LOW NIB 
CHECK If BUFO OR BUF1. 



W8 MCTEHP0J.X0R.ZLIT0C83, 
WX.NE.O?,NEXT/CN. GET. NUM. BUFO 

,1 

W8 :iCTEMP2].XOR.ZLIT0Cn:, 

wxTne.o? 

;0 - 

MCTEMP5] 2LIT0C7], 
NEXT/CN. Get. NUMBER 

; 1— ; 

M[TEMP5]^RCTEMP4J.QR.((RB MB).RL.4) ; PUT DIGIT INBUKI 



CHECK IF BUFO IS ALREADY !^ULL 
CHECK If BUF1 IS ALREADY FULL 
BUF1 IS FULL, RING BELL 



MCfEMP2] MB+1, 
NEXT/CN. GET. NUMBER 



; INCREMENT 8UFCNT1 

; GO GET ANOTHER DIGIT, 



; BUFO JS FULL, RING BELL 



7642 

7643 

7644 

7645 

7646 

7647 

7648 

7649 

7650 =0 

7651 

7652 

7653 

7654 

7655 

7656 

7657 

7658 

7659 

7660 =0 

7661 CN. GET. NUM. BUFO: 

7662 ;0 

7663 MCTEMP5] ZLIT0C7], 

7664 NEXT/CN. Get. NUMBER 
7665 

7666 ;1 ; 

7667 MCTEMP1] RCTEMP4J.0R. ( (R8 MB).RL.4) ; PUT DIGIT IN BUFO 

7668 

7669 ; 

7670 MCTEMP03 MB+1, 

7671 NEXT/CN. Get. NUMBER 
767? -01 

7673 CN.GET.NUM.F: 

7674 ;01 

7675 WB MCTEMP53-7LIT0C47J, 

7676 W8<31-30>?, NEXT/CN. GET. NUM. 10 
7677 

7678 ;11 

7679 FLAGO?, NEXT/CN. GET. NUMBER. END 

7680 =01 

7681 CN. GET. NUM. 10: 

7682 ;01 

7683 FLAGO?, NEXT/CN. GET. NUMBER, END 
7684 

7685 ; 11 

7686 RCTEMP4] METEMP53. NIBBLE 
7687 
7688 

7689 MCTEMP43 MBWLIT0E93, 

7690 FLAGO?. NEXT/CN.GET,NUM,0VFLW 



INCREMENT BUFCNTO 

GO GET ANOTHER DIGIT. 



IS CHAR ASCII A-F? 

IF EMPTY BUFFER, RING BELL 

IF EMPTY BUFFER, RING BELL 

DIGIT IS ASCII 0-9 SO JUST USE LOW NIB 



ADJUST LOW NIB ^OR ASCII A-F , 
CHECK IF BUFO OR BUFI. 



CMT098.MCX 
CONSOL.MIC 



MICRO? 1M(01 ) ?8-NOV-83 16:30:35 
Console Command Parser : 



K 15 



CLOKX Rev 13.00, Clock rate = 16ans 
CN. GET. NUMBER 



Page 192 : 



u 09DC, 0080, 0592, 4A50, 0047, 089E,0 322* 

U 090D, 0C80, 2592, 4A30, 0047, 0890, E 322* 
U 090E, 0880, 0036, AOBO, 0047,0000, 2 

U 090F, 0D86,5C37, 0030, 3847, 0091,0 

U 09E0, 0880,0036,4080,0047,0000,2 

U 09E1, OD8O,5C13,4A3^5047,OO9E.2 

U 09E2, 0180, 5C13,4A32, 8047, 0094, C 

U 09E3, UC80, 8592, 4270, 0047, 0091, 9 

L' 0919, 0080,0580, 905?, 4047, 009E,^ 
<i 091B, OD80,OC37,1030,0847,009E,4 

U 09E4, 0084,0038,0032,8047.0495,4 
u 09E5, 0484, 0039, 0032, 8047, 00A2,1 



;1 

U8 MCTEMP23, 
WX.EQ.O? 



;0 ■ 

RETURN C+2] 



;1 

MCTEMP5D ZLIT0C7], 
NEXT/CN. Get. NUMBER 



7691 =0 

7692 CN.6ET,NUM8ER.END: 

7693 ;0 — 

7694 WB MCTEMP03, 

7695 WX:EO.O?,NEXT/CN. EMPTY. BUF 

7696 

7697 

7698 

7699 

7700 

7701 =0 

7702 

7703 

7704 

7705 

7706 

7707 =0 

7708 CN, EMPTY. BUF: 

7709 ;0 

7710 RETURN [+23 
7711 
7712 
7713 
7714 
7715 

7716 =0 
7717 
7718 
7719 
7720 
7721 
7722 
7723 

772*i =01 
7725 
7726 
7727 
772B 
7729 

7730 =0 

7731 CN.E.OR.D.STAR: 

7732 ;0 

7733 RCTEMP10] RB-0, 

7734 PUSH, NEXT7CN. PARSE . COMMAND 



;1- 

WB MCTEMP8], 
W8<1-0>? 



:01 ■ 

Q RCTEMP9D.SR.1, 
NfXT/CN.E.OR.D.STAR 



;n 

Q ZLJT0C1D 



,1 

wb m[temp5].xor,zljt0c2aj, 
wxTeq.o? 

;0 

WB MCTEMP53.X0R.ZLIT0C50], 
WX7EQ.0?,NEXT/CN.6ET,NUM.PSL 



CHECK IF BUFCNTO ,EQ. O, 
CHECK IF BUFCNTl .EQ. 0. 
BUFFER JS NOT EMPTY, NORMAL RETURN. 



BUFFER JS EMPTY, NUMBER MUST HAVE 
AT LEAST 1 DIGIT, RING BELL. 



BUFFER IS NOT EMPTY, NORMAL RETURN. 
CHECK IF '*' 



CHECK IF 'P* FOR PSL 



; BRANCH ON IF P,V OR G,I SPACE, 



— ; P OR V SPACE, 

; GET AMOUNT TO ADJUST ADDRESS BY. 



; 6 OR I SPACE, 

; AMOUNT TO ADJUST ADDRESS BY IS 1. 



; BACKUP ADDRESS 



7735 

7736 ;1 ; RUBOUT 

7737 RCTEMP10] RB+Q,NEXT/CN. RUB. STAR ; RESTORE DEFAULT ADDRESS 
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0A21. 0586, 5C3A, 7031, 50^7, 0091,0 



09^C, 0980, 5C13,4A31, 58^7,0095,0 



u 09^D, 0986, 6C^2, ^03^,00^7, 0^93, 4 



u 09AE, 0D86,6C13,803A,0047.00A2,^ 



U 0A22, 0586, 5C37, 003^, 8047, 0091,0 



U 0950, 0D86,5C37, 0030, 38A7, 0091,0 



u 0951, 0''i80, 0036, A030, 0047,0493, A 



095^, 0586, 5C37, 0031, 584/, 0091,0 



7738 CN. RUB. STAR; 

7739 ; 

7740 MCTEMP5] 2LITOC2A3 Q 0, 

7741 NEXT/CN. Get. NUMBER " 
77^*2 =00 

7743 CN.CET.NUM.PSL: 



;00' 



WB MCTEMP5D.XOR.ZLIT0C2B], 
WX:EQ.0?,NEXT/CN. GET. NUM. PLUS 



;01 ■ 

MCTEMP63 MB.OR.ZLIT0C80D, 
PUSH, NEXT/CN. PARSE. COMMAND 



; 10— - 

MCTEMP63^MB.ANDN0T . 21 1 T0C80] 



7744 
7745 
7746 
?7i.7 
77^8 
7749 
7750 
7751 
775? 
7753 
7754 
7755 
7756 
7757 

7758 =00 

7759 CN. GET, NUM. PLUS: 

7760 ; 00 

7761 MCTEMP5] ZLiT0C7], 

7762 NEXT/CN. Set. NUMBER 
7763 

7764 ;C1 

7765 PUSH, NEXT/CN, PARSE. COMMAND 
7766 

7767 ; 10 — 

7768 MCTEMP5] 2LiT0[2B], 

7769 NEXT/CN. ijET. NUMBER 

7770 = 



MCTEMP53 ZLITOCSOD, 
NEXT/CN. Get. NUMBER 



» * I 



PREPARE TO ECHO RUBOUT OF ** 
CLEAR Q FOR DEFAULT ADDRESS IF *U 



NOT PSL 
CHECK IF •+* 



CHANGE E/D TO E/D PSL 
CONTINUE PARSING COMMAND, 



RESTORE TO NON PSL E/D 
SETUP TO ECHO 'P' 



BUFFER IS EMPTY, NUMBER MUST HAVE 
AT LEAST 1 DIGIT, RING BELL. 



CONTINUE PARSING COMMAND 
PREPARE TO ECHO RUBOUT OF '+* 
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U 0^E6, 0ta4J3F7,0051,4047,00A2,6 

J 09E7, O88^,33F7,0O51,^O^7,0OA2,3 
■J 0^^3, 0586,3cn,8030,78A7,OOA2,A 
u OA?A, OC86,3277,0030,C0A7,00A2,5 

U OA^b, OC86,c^710,06C0,00A7,089S,S 376* 

iJ 0955, 0880,5001,A9AD,80';7,089E,8 3^8* 

J 0957, UC86,^'5eE,^OBD,80';7,0000,2 

J 0A^6, 018g, KH, 8030, 78^7, 00A2, 7 
'.' 0A^7, 0^.86J?77,0030,^0^7,OOA?,8 



CN.6ET.NUM.RUB0UT" 



777} ,TOC Console Command Parser 

7772 

777 Z r*************«v<***^ ******************************************************!***** 



777^ 
7775 
7776 
7777 



This routine is used for rubbing out digits that have previously 
been loaded into TEMPI or TEMP3, 



RCTEMP5J.MCTEMP3]. NIBBLE 
MCTEMP3D_MB.ANDNOT.ZLITOC0F] 
M[TEMP3J_(MB RCTEMP33) .RR,A 



7778 --0 

7779 CN.6ET.NUM.RU80UT: 

7780 ;0 ■ 

7781 RCTEMP5D MCTEMP1 J. NIBBLE, 

7782 NEXT/CN.SET,NUM,R0.5 

7783 

778A CN.6ET.NUM,RU80UT.1: 

7785 ;1 

7786 

7787 

7788 

7789 

7790 

7791 

7792 

7793 

779-; 

7795 

7796 

7797 

7798 =01 

7799 

7800 

7801 

7802 

7803 

780A 

7805 

7806 

7807 CN,6ET,NUM.R0.5: 

7808 ; 

7809 MCTEMP1] HB.ANDNOT.ZLITOCOF] 
7810 

7811 

7812 MLTEMPID (MB RCTEMP13) .RR,A 



MCTEMP2] HB-CONXd), 
W8<31-30>? 



;01- — - 

WB (MCTEMP5J+R[ZER03).BCD, 
BCB CHECK?, 
NEXT/CN.GET.NUM.RO.BCD.CHK 



;11 

MCTEMP2] RCZEROD, 
RETURN [+2] 



GET DIGIT FOR RUBOUT ECHO. 



GET DIGIT FOR RUBOUT ECHO. 



THROW AWAY LAST DIGIT. 
DECREMtNT BUFCNTI 

SEPERATE 0-9 AND A-F 



ZERO BUFCNTI 

NO MORE TO RUBOUT, 



THROW AWAY LAST DIGIT, 
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CN.GET.NUM.RUBOUT 



!u 0A28, 0886, 0710. 06C0, 0047, 0895, 9 376* 

lo 0959, 0880,Su01,A9AD,80A7,089E,8 3A8* 
095B, 0886, 05BE,A0BD, 8047,0000. 2 

09E8, 0086,5011 ,0081 ,8047,0000,3 
0969, 058fa,SU^, GOBI, 8847, OOOv'.i 



MCTEMPO] HB-CONXd), 
we<31"30>? 



;01 ■ 

WB (MrTEHP5]+RCZER0]).eCD, 
BC5 CHECK?, 
NEXT/CN^GET.NUM.RC.BCD.tHK 



7815 

7814 

7815 

7816 

7817 =01 

7813 

7819 

7820 

/'821 

7822 

7823 

7824 

7825 =0 

7826 CN.GET.NUM.ro. BCD. CHK: 

7827 ;0 

7828 MCTEMP5] MB+ZLl T0C30] , 

7829 RETURN [+3] 
7830 

7831 ;1 ■ 

7812 MCTFMP5]_MBtZLlT0[37J, 

7833 RETURN L*Z2 



;11 - 

MCTEMPO] RCZERO], 
RETURN C+2] 



DECREMENT BUFCNTO 
SEPERATE 0-9 AND A-F 



ZERO PUFCNTO 

NO MORE TO RUBOUT. 



ASCII 0-9 



ASCII A-F 
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:^r; 
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CN, GET. NEXT (input character) 
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L' 09EA, OC80,0036,^030,UO'.7,0^9F,A 



U 09fB, 0080,St13,^A3?,F8/./,009E,C 



U 09EC, 0^30, SOD?, 6^7D, 80^7, 0095, C 



U Q9ED, 0^30, 0036, 6A70,OOA7,009E,E 



09Fr, 0966,SCi7,003^eC^7,0/*9F,4 



09F^, 0880, 0036 /.OBO, 00/, 7, 0000,1 



J 0*^5t:, 0880, 0O?C.,AOB0,O0m7, 0000, i? 



0' 09SD, OVh,Sc37,O0V,E0/.7,0^9F,^ 



U 095E, 0886, 5582, A0e0,00A7, 0000,? 



CN. GET. NEXT (Input character) 



783^ .TOC " Console Command Parser 
7835 

7836 :«***t*«*«*ft*«»«««»«««*«*«««*t«***«*Hr«*******H****Hf******************** ******** 



7837 

7838 
7839 
78A0 
7841 
78^2 



ihis outine gets one character at a time from the cor)Sole and takes 
care t typing the '\'s that surround rubbed out characters. 
It the last character typed was a rubout it does a RETuRN+1, 
if the last character typed was not a rubout it does a RETURN*?. 

78'!.3 =0 

7844 CN.GET.NEXT: 



;0- 



PUSH, NEXT/CN. GET. CHAR 



;1 

we M[TEMP5].XOR.ZLITOl5F], 

wxTeo.o? 



;0 

mct£mp5],mm.n0jnt?, 
nExt/cn. get.next.not.ro 



MM.NOINT? 



7845 

78A6 

78A7 

78A8 

7849 

7850 

7851 

785? =0 

7853 

7854 

7855 

7856 

7857 

7858 

7859 =C 

7860 

7861 

786? 

7863 

7864 

7865 =Cw 

7866 CN.GtV, NEXT. NOT. RO: 

7867 ; 00 

7868 RETURN C*?] 
7869 

7870 ;01-^ — -«**—--—«-«« 

7871 MCTEMPSD.ZLITOCSCJ, 
7Z72 CLEAR MM,N01NT, 

^875 PUSH, NEXT/CN.TVPE. CHAR 
7874 

7875 ; 10 

7876 MCTEMP5] D- 

7877 RETURN C*?^ 

7878 ^ 



;0 

MCT£NP5].ZUT0r5C],SET W.NOINT, 
PUSH, NEXT/CN. TYPE. CHAR 



RETURN CO] 



GET NEXT CHARACTER INTO TEMP5, 
CHECK FOR RUBOUT. 



CHAR IS NO^ RUBOUT 

SAVE CHAR INCASE NEED TO TYPE '\* 

CHECK IF LAST CHAR WAS RUBOUT. 

CHAR IS RUBOUT 

CHECK IF LAST CHAR WAS RUBOUT. 

LAST CHAR WAS NOT A RUBOUT, 

TYPE '\' TO INDICATE START OF RUBOUT, 



LAST CHAR WAS ALSO A RUBOUT. 
TAKE RUBOUT RETURN. 



TAKE NORMAL RETURN. 



TYPE '\' TO INDICATE END OF RUBQUT. 
CLEAR RUaOUT FLAG 



RESTORE CHAR FROM DREG, 
TAKE NORMAL RETURN, 



CMT098-MCX 
C0N50L.M1C 



MICRO? 1M(01) 28-NOV-83 16:30:35 
Console Command Parser : 



C 16 



CLOKX Rev 13,00, Llock rate = 160ns 
CN. TYPE, NUMBER 
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U 0A29, 0086, 7237, 0031, COA7,009F,0 

U 09r0, 0C8A,75F7, 0051,^0^7,00/.^. A 
u 09n, 0880, 0036, A0B0,00A7, 0000,1 

U 0A?A, OD80,5C10,06FO, 50^7, 0896,1 577* 

U 0961, 0986,5C11,0J31,98A7,009F,2 
U 0965, 0186,5Cll,0051,80A7,009F,a 

If 09FP, 0086, 7257, 0031, C0A7,0A9F,/. 

'J 09F3, 0886, A710,OAOO, 00^7, 089F,0 ?85* 



7879 ,T0C 
7880 



Console Command Parser 



CN. TYPE. NUMBER' 



Jnput TEMP7 Number to be typed left justified 

MTEMP10 Number of digits to type 



Resources 
Subroutines 



TEMPS 

CN. TYPE. CHAR 

This routine will type 1-8 digits as specified by MTEMP10 starting 
with the leftmost nibble in TEMP7. 



7881 

7882 

7883 

7884 

7885 

7886 

7887 

7888 

7889 

7890 

7891 

7892 

7893 CN. TYPE. NUMBER: 

7894 

7895 METEMP7] (RCTEMP7] MB).RL.4 

7896 =0 

7897 CN.TYPE.NUMBER.LOOP: 

7898 ;0 

7899 RCTEMP5] MCTEMP7J, NIBBLE, 

7900 NEXT/CN. Type. NUMBER. CONVERT 
7901 

7902 ; 1 

7903 RETURN C+13 
7904 

7905 CN. TYPE. NUMBER. CONVERT: 

7906 ; — — 

7907 W8 MCTEMP5]-2L]T0C0<\3, 

7908 W8<31-30>? 
7909 

7910 =01 ;01 

7911 MCTEMP5] MB+ZLIT0C373. 

7912 NEXT/CN. Type. NUMBER. 10 
7913 

79U ;11 - 

7915 M[TtMP53 MB+ZL1T0C30J 

7916 =0 

7917 CN. TYPE. NUMBER. 10: 

7918 ;0 

7919 MCrEMP7] (RCTEMP73 MB».RL.4, 

7920 PUSH,NEXT/CN. TYPE . CHAR 
7921 

7922 ;1 

7923 MCTEMP10] MB-CONXd), 

7924 WX.EO.O?," 

7925 NEXT/CN, TYPE, NUMBER. LOOP 



Pass character to CN. TYPE. CHAR 



PUT MOST SIGFICANT DIGIT IN LOW NIBBLE 

EXTRACT DIGIT TO BE TYPED. 

NUMBER HAS BEEN TYPED, NORMAL RETURN. 

CHECK IF 0-9 OR A-F . 

CONVERT A-F TO ASCII A«F. 

CONVERT 0-9 TO ASCII 0-9, 



PUT NEXT DIGIT IN LOW NIBBLE. 
TYPE THE DIGIT IN TEMPS- 



DECREMENT COUNT OF DIGITS IN NUMBER. 
CHECK IF ANY MORE DIGITS, 



r- 



CMT098,MCX 
C0N50L,MIC 



D 16 
MICRO? 1M(01) 28-N0V-83 16:30:55 CLOKX Rev 13.00, Clock rate = 160ns 
Console Command Parser : CN, TYPE, CHAR 
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U 09FA, 0580, 0D37, 0032, 0247, 009F, 6 



u 09F5. 0580, 0C37, 0080, 0907,0000,1 



U 09F6, 0886,6036, 4030, 03C7,00A2,e 
u 0?f7, 0980, 0037,00^0, 0247, 00A2,C 

0A2B, 0980, 8012, 0A74, 0047, 009F, 6 

U 0A2C, 0C80, 5387, 0490, 02r7, 0088, 8 



U 0888, 0580,5C10,0A50,684'/,089F,8 384* 
J 088F, 0C86, 6001, 0031, 4047, 009f, 8 



7926 
7927 
7928 
7929 
7930 
7931 
7932 
7933 
7934 
7955 
7936 
7937 
7938 



TOC " Console Command Parser : CN, TYPE. CHAR" 

ft*********«f*********'»l***ft**<l«W**l»**<t***<^<^*A'^******<l(ill* *********************** 

CN. TYPE. CHAR TYPE DIGIT STEPC ff OF TIMES 

INPUT TEMPS WHAT TO PRINT 

STLPC tt OF TIMES TO PRINT 

MUST = 1 IF <CR> IS CHAR 
FLAG2 SET APT AND 

<CR>.NE.<CR><LF> 
OUTPUT STEPC KVALUE FOR FUTURE USE) 

RESOURCES ERRCOD CHECK READY BIT 

CRAR NEED FOR STATUS, XMfT 

NO SU8R0UTINES 



7939 

7940 9F4: ;*********F0RCE ADDRESS*********; 

7941 CN. TYPE. CHAR: 

7942 ;0 — -; 

7943 CRAR ZLIT16C40], ;CRAR GETS 1 

7944 NEXT7cN.TD.CHK. READY 
7945 

7946 9F5: ; *********FORC£ ADDRESS*********; 

7947 CN. TYPE. CHAR. RET: 

7948 ;1 ; 

7949 STEPC 2LIT0C1 J, RETURN C1J ;STEPC GETS 1 RETURN 
7950 

7951 =0 

7952 CN.TD.CHK. READY: 

7953 ;0 ; 

7954 MCERRC0D3 CONREGS, ;ERRCO0 GETS STATUS+JUNK 

7955 NEXT/CN.TC.IS.IT.REAOY ;READS XCSR IN BIT 23 
7956 

7957 ;1 ; 

7958 CRAR ZLI T16[03,NEXT/CN.TD.XM1T ;CRAR GETS TRANSMIT 
7959 

7960 CN.TD.IS.IT.READY: 

7961 ; ■ 

7962 W8 MCEftRC0D3.AND.7LIT16[80L 

7963 WX:NE.0?,NEXT/CN.TD,CHK. READY 
7964 

7965 CN.TD.XMIT: 

7966 ; ■ 

7967 CONREGS MCTEMP5J.RR.16, 

7968 FLAG2? " 
7969 

7970 =0** 

7971 CN.T0.XMIT.1: 

7972 ;0** ; NOT APT, CHECK FOR <CR> 

7973 W8 MCTEMP5D-ZLIT0C0D], ;TYPING A <CR>? 

7974 WXTEQ.O?, ;=0? 

7975 NEXT/CN.TD. DEC. STEPC 
7976 

7977 ;1** ; APT, DON'T CHANGE <CR> TO <CR><LF> 

79/8 MCTEMP6] MB+RtTEMP5] ; COMPUTf CHECKSUM FOR APT UNLOAD 



XMIT READY? 



XMir DATA 
APT? 



f:MT098,MCX 
CONSOL.MIC 



U 091^8. OC8O.00?6,^330,0OA7/J09F,^ 
J 09F9. 0586. 5C37, 0030, 50^1?, 009F,^ 



E 16 
M1CR02 1M(01) 28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Console Command Parser : CN, TYPE, CHAR 

7979 =0 

7980 CN.TD.DEC.STEPC: 

7981 ;0 ; 

7982 DBZ STEPC?,NEXT/CN. TYPE. CHAR ;NOT <CR> TYPE AGAIN OR FINISHED? 

7983 

798A ;1 ; 

7985 MCTEMP5] ZLITOCOA], ;VES <CR> TYPE LINE fffD 

7986 NEXT/CN. Type. CHAR ;NEXT TIME THRU CHAR=A NOT D(<CR>) 
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CMT098.MCX 
CONSOL.MIC 



MJCR02 1M(01) 28-N0V-83 16:30:55 
Console Command Parser : 



F 16 



CLOKX Reu 13.00, Clock rate = 160ns 
CN. GET. CHAR 
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U 09FA, 0980, 0C37, 0030, 0907, 049F, A 



U 09FB, 0D80,0P37,Q03^,0a'*7.0096,A 



U C96A, 0C86,5O36,AAF0,03C7,O096,6 



U 0965, 0D80,0D37,OCB0,OP';7,G08C,6 



U 0966, 0580, 5012, OA/A, 00^7,0096, A 



U 0967, 0886, 0036, A030,01E7,0^fE,0 



7987 

7988 

7989 

7990 

7991 

7992 

7993 

799A 

7995 

7996 

7997 

7998 

7999 

8000 

8001 

8002 

8003 

800A 

8005 

8006 

8007 

8008 

8009 

8010 

8011 

8012 

8013 

SOU 

8015 

8016 

8017 

8018 

8019 

8020 

8021 

8022 

8023 

802A 

8025 

8026 

8027 

8028 

8029 

8030 

8031 

8032 

8033 

803A 

8035 

8036 



TOC •• Console Command Parser : CN. GET. CHAR*' 

*ft***H)KH***n»»****<tn«i*iitnni*nnii(*imn*nn*r*«*^*****iir**i^** ************************ 

CN. GET, CHAR GET NEXT CHAR OFF FLY 
INPUT TEMPS 

FLAG2 
FLAG1 



OUTPUT 



RESOURCES 
SUBROUTINES 



TEMPS 
RTMPA 

MTMP11 

RTMP9 

TEMPI 

STEPC 

CRAR 



OLO CHAR 

APT INTERFACE 

IN X CMD ONLY-BUT INTO 

GNC1(2 INST BELONG TO X) 

NEW CHAR 

TEMP6 XOREO INTO RTMPA 

FOR APT INTERFACE 

GETS RESTORED IF CNTRL U 

GETS RESTORED IF CNTRL U 

GETS RESTORED TO VA IF U 

# OF X TO TYPE 

NEEO FOR STATUS, RECEIVE 



CN. TYPE. CHAR 

lE.ICR.SERV FOR CLOCK SERVICE 

t*AA*^*i^i^H****************************************************************** 

=0 

CN. GET. CHAR: 

;0 - " • 

STEPC 2LIT0C1],PUSH, 
NEXT/rN. TYPE. CHAR 



TYPE TEMPS ONCE 



CN.GET.CHAR.no. ECHO: 

;1 - • 

CRAR 2L1T16C80], 
NEXT7CN, IS. CHAR. READY 

=00 

CN. IS. CHAR. READY: 

;00 ■ 

MCTEMP5] C0NRE6S, 
TIMER?, " 
NEXT/CN. CHECK, DONE 

CN.GNC, CRAR. GETS. 0: 

;01 -"-- 

CRAR ZLIT16C03, 

FPS3?, 

NEXT/CN. RECEIVE. CHAR 

CN. CHECK. DONE: 

; 10 

W8 MCTEMP5].AND.2LIT16[80], 

WX NE 0'' 

NEXT/CN^is. CHAR. READY 



CRAR GETS 2 



TEMP5 GETS STATUS OF CRAR 
TIMER NEEDS SERVICE? 



CRAR GETS 

BIT SET SAYS LOCKED 



CHECK FOR DONE BIT 



.11 

MCMM. TEMPO] TCSR.IICR, 
NE);T/IE,1CR.SERV,PUSH 



;T0 CHARLIE'S SUBR FOR CLOCK 
.'CHARLIE RETURNS-1 



CMT098.MCX 
CONSOL.MIC 



U 08C6, 0C86.5036,A030,03C7,00A2,D 



U 08CV, OC86,5036,A030,03C7,0097,A 



TEMPS GETS CHARACTER 
NOT LOCKED 



READ CONREGS TO CLEAR DONE BIT 
LOCKED-RING THE BELL 



U 0A2D, OC86,53B7,0A9O,O0A7,O092,3 



U 0923, 0186. 5C12. 0033, F8A7,00A2,E 

U 0927, 0D86,5C12,0037,F8A7,0096,8 

u 0A2E, 0080,5C12,0A32,00A7,009F,C 

U 09FC, 0986, 5C12, 0036, F8A7,009F,D 

U 09FD, 0580,5C10,0A30,A8A7,08EC,A 38^* 

U OECA, 0980,5C10,0A30,80A7,0896,8 38A* 
U OECB, 0A80, 0056,^030, 00^7,0096, 9 



G 16 
MICR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 

Console Command Parser : CN. GET, CHAR 

8037 =10 

8038 CM. RECEIVE. CHAR: 

8039 ; 1 0- 

80^0 MCTEMP5] CONREGS, 

80^1 NEXT/CN.SDJUST.CHAR 
80^2 

80^3 =11 

804^ ;11 « 

80-^5 MCTEMP53 CONREGS, 

80A6 NEXT/CN.TRY.CNTRL.P 

8047 

80A8 CN. ADJUST. CHAR: 

8049 ; " • 

8050 KCTEMP5J MB.RR.16, 

8051 FLA62?, 

8052 NEXT/CN. STRIP. PAR 
8053 

8054 =0** 

8055 CN. STRIP. PA/^: 

8056 ;0** ■ 

8057 MCTEMP53 HB.AND.2LIT0C7FJ, 

8058 NEXT/CN, Is. IT, LOWER. CASE 
8059 

8060 CN. APT. INT: 

8061 ; 1 ** — ' 

8062 MCTEMP5] MB.AND.ZLITOCOFF], 

8063 NEXT/CN. THKSUM.CHK 
8064 

8065 CN. IS. IT. LOWER. CASE: 

8066 ; - 

w8 hctemp5j,and,zlit0c403, 
wxTeq.o? 



Page 201 



ADJUST CHAR <7:0> 
APT INTERFACE? 



8067 

8068 

8069 

8070 =0 

8071 

8072 

8073 

8074 

8075 

8076 

8077 

8078 OECA: 

8079 

8080 

8081 

8082 OECB: 

8083 



STRIP PARITY NO APT 



GET BYTE APT 



LOWER CASE IF WB NOT = 



,0 - 

M[TEMP5]_MB.AND.2LITOCODF] 

;1 

WB M[TEMP53-ZLIT0C15], 
WX.EQ.O? 



;LOWER CASt--STRlP OUT BIT SO UPPER CASE 
•DOES TEMP5-=CTRLU? 



;******«**FORCE ADDRESS*********;NOT 'H. 
WS MCTEMP53-ZL1TOC10], ;IS IS ^P? 
WXTEQ.O?, NEXT/CN. CHK3UM.CHK 

;*•*«** *««FORCE ADDRESS*********; 

NEXT/CN. TYPE. CTRLU ; *U RUB LINE. 



CMT098.MCX 
CONSOUMK 



U 0968, 0C36, 7015, 0081,^047, 0000,1 

u 0969, 010E,5C37,0032,EOA7,049F,A 
U 096A, 041E,85BE, 4032, 0047, 00A2,F 
U 0A2F, 0484, 0039, 0032, 8047, 00A3,0 

u 0A30, 0C86,95BE, 4032, 4047, 008A,F 



H 16 
MICR02 1M(01) 28-NOV-83 16:30:35 CLOKX Rev 13.00. Clock rate " 160ns 
Console Command Parser : CN. GET. CHAR 

8084 =00 

8085 CN.CHKSUM.CHK; 

8086 ; 00 -' 

8087 MCTEMP7] 2EXT(M8)+RCTEMP5], 
80£8 SJZECeVTE], 
8089 RETURN CI] 
8090 
8091 CN.TYPE.CTRLU: 
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TEMPS ADDED INTO A BYTE OF TEMPS 
ZERO EXTEND BY A BYTE 
NO NOT =*U OR *P. 



8092 

8093 

8094 

8095 

8096 

8097 

8098 = 

8099 

8100 

8101 

8102 

8103 

8104 



;01 

MCTEMP5] ZLIT0C5C]. CLEAR FLA61, 

PUSH,NEXT/CN. TYPE. CHAR 



;^0 ■ 

M[TEMP8]^RCTEMP8], CLEAR FLA63 

R[TEMP10],RB+Q 



MCTEMP9] RCTEMP9], 
NEXT/CN. PROMPT ■ 



TYPE / FOR CTRLU, CLEAR RUBOUT FLAG 



CLEAR FLAG TO AVOID APT CONFLICT 
RESTORE SAVED SPACE SWITCH 



RESTORE DEFAULT ADDRESS 
RESTORE SAVED SIZE SWITCH 



I , 



.-.»W»V -«-( 



CMT098.MCX 

CONSOL.MIC 



M1CR02 
Console 



1M(01) 28-NOV-83 16:50:35 
Command Parser : 



I 16 



CLOKX Rev 13.00, Clock rate = 160ns 
CN.VIRT.TO.PHY 
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U 0918, 0A85,B592/.6F9,C0A7,055D,8 



U 091C, 0886,75BE,A039,CAA7,00A3J 



Li 0910, 0886, 75BE, ^059, CAA7,00A3J 



U 091E, 0886,758E,A039,C*;A7,00A3J 



u 



; 091F, 0886/''5BE,^*059,C^A7,0UA3,1 



0A31, 0[)86,7Cia,0U3F,f8'^7,00A3,2 



U 0A?2, 0085,259E,^.010,00^7,OOA3,5 



U 0A33, 088<,0^7E,A031,CO';7,OOA3,A 



J 0A3A, 0A8O,O5BE.^0B9,8A67,03ff,f 



CN.VJRT.TO.PHY" 



8105 .TOC " Console Command Parser : 
8106 

INPUT MDR CONTENTS OF VA 

VA ADDRESS(VIRTUAL) 

CUr^MT VA 

MDR CONTENTS OF VA 

TEHP7 PHYSICAL ADDRESS 

RESOURCES TEMPO GETS 0*MDR 

SUBROUTINE MM.GET.PTE 

*********i*****it**^^i^i^i^i^*i^A^*H*i^*r*r<(**f*'*tit*m'*[**ti****************** ************ 



8107 
8108 
8109 
8110 
8111 
8112 
8113 
81U 
8115 
8116 

8117 =000 

8118 CN.VIRT.TO.PHY: 
8119 
8120 
3121 
8122 
8123 
81 2A 

8125 =100 
8126 



;000- 

PUSH, 

RCMM.TEMP3] MCVAJ, 

W8<31-30>?, 

NEXT/MM. GET. PTE 



8127 
8128 
8129 
8150 
8131 
8132 
8135 
813^ 
8135 
8136 
8157 
8138 
8139 
8U0 
8U1 CN. RESTORE. TEMP7: 

8H2 

81m^ 
81A5 
8U6 
8U7 
8U8 
8U9 
8150 
8151 
8152 
8155 
815*; 



;100 

VA MCTEMP7] RCMM.TEMP3], 
NEJJT/CN. RESTORE. TEMP7 



;101 

VA MCTEMP7] RCMM.TEMP3], 
NERT/CN. RESTORE. TEMP7 



;no 

VA MCTEMP7] RCMM,TEMP31, 
NERT/CN. RESTORE. rEMP7 



;m ■ 

VA„M[TEMP73_RCMM.TEMP3J 



MrrEMP7] MB.AND.ZUTOnFF] 



RCTEMPO] ZEXT(MCMDR3), 
SWEEWORD] 



RET+6,+7 

SAVE VA 

BUT INTO SUBROUTINE 

GETS PAGE TABLE ENTRY 



VA,T£MP7 GET VIRTUAL VA 
GET VIRT ADDRESS INTO TEMP7 



VA,TEMP7 GET VIRTUAL VA 
GET VIRT ADDRESS INTO TEMP7 



VA,TEMP7 GET VIRTUAL VA 
GET VIRT ADDRESS INTO TEMP7 



VAJEMP7 GET VIRTUAL VA 



TEMP7_9 BITS OF THE VIRTUAL ADDRESS 



;TEMPO 0(16 BITS)'MDRn6 BITS) 

;woRD Size 



R[TEMP7]^RB,OR.<MCT£MP0].RL.9) ;GET UPPER BITS 



MDR RCMM.TEMP2J, 
RETO?^N C-1] 



; RE STORE MDR 
;RETURN-1 



r" 



CMT098.MCX 
CONSOL.MIC 



MICRO? 1M(01) P8-NOV-83 16:30:35 
Console Command Parcer : 



J 16 



CLOKX Rev 13.00. Clock rate = 160ns 
CN. CLEAR. TEMPS 
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u 



u 



0971, 0^84,05B7,003C,00A7,00A3,!) 
0973, 0C81,D5B7,00B0, 00^7,0000 J 



a 



u 



UA35, 0C87,05B7, 0030. 00A7, 0568,6 
0A36. Ot81.DOAO,?6FD,80A7,0897J 3AA* 



,TOC 



Console Command Parser 



.im*%*Ait***<^**** ******************************************* ***"(*******««•**** 
J **ik^*im********»*****A***iiiH*****mm*ir««rii[**iif** ********************* ******** 

= 01 

CN. CLEAR. Tp:.PS: 

;01 



RCTEMP.R] 0, 
NEXT/CN-CCEAR. TEMPS. 10 



8155 
8156 
8157 
8158 
8159 
8160 
8161 
816? 
8163 
816A 
8165 
8166 
8167 
8168 
8169 

8170 0A35: ; *********FORCE ADDRESS********* 

8171 CN. CLEAR. TEMPS. 10: 

817? ;0 

8173 MCTEMP.R] 0, 

8174 PUSH,NEXT7MV.SET.CRAR 
8175 

8176 0A36: ;1 - 

8177 PNUM D D-1, 

8178 W8<3T-30>?,NEXT/CN. CLEAR. TEMPS 



CN. CLEAR. TEMPS' 



;11 ■ 

RNUM^O, 
RETURN C+1] 



ZERO INCASE BOOT WITHOUT /X 



LOAD CRAR FOR SETTING HALT LATER. 



CMT098.MCX 
CONSOL.MK 



M1CR02 1M(01) ?8-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Console Command Parser : CM. ERROR 

: CM. ERROR" 
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U 096C, 0586, 5C57, 0030, 68^7, 0A9F,^ 

u 096D, 0186,5C37,0031J8A7,049F/. 

U 096E, 0A86,A737,0010,00A7,0^A2,9 

U C96F, 0180, 6C12,0A37, 80^7, 009F,E 
U 09FE, 0C10, 0036, ^030, 00^7, 008A,F 

V 0'^n\ 0186,AC37,&031,F8A7,008F,8 



8179 .TOC " Console Command Parser 
8180 

8182 * **************************** ************<*i*********************************** 
8185 §6C: ;*********F0RCE ADDRESS*********; 

8184 CN. ERROR: 

8185 ;00 - 

8186 MCTEMP5] ZLIT0C0D3, 

8187 PUSH, NEXT/CN. TYPE. CHAR 
8188 
8189 96D: ;01 • 

MCTEMP5]^ZLJT0[3F], 

PUSH, NEXT/CN. TYPE. CHAR 



8190 

8191 

819? 

8193 96E: 

8194 

8195 

8196 

8197 96F; 

8198 

8199 

8200 

8201 =0 

8202 

8203 

8204 

8205 

8206 



TYPE <CR><LF> 



TYPE ? 



;10 — 

MCTEMP10]^C0NX(2), 
PUSH, NEXr7CN. TYPE. NUMBER 

.n 

WB MCTEMP6J.AND.2LJT0C0F03, 
WXTEQ.O? 

;0 

CLEAR FLAG2,NEXT/CN, PROMPT 

; 1 - 

MCTEMP103„ZLITOC3F], 

NEXT/CN.T?PE. RESULT 



LOAD NUMBER OF DIGITS TO TYPE, 
TYPE ERROR NUMBER 



CHECK JF THJS WAS AN EXAMINE 
CLEAR APT FLAG JUST JN CASE. 



TYPE ? AS SPACE CHARACTER TO INDICATE 
ERROR. ON EXAMINE TYPE RESULT ANYWAY. 
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8206; This page intentionally left blank 



B 
C 

E 

F 

G 
M 



M 

K 

B 

C 

D 

E 
c 

G 
u 

I 

J 

K 

L 

M 

H 

B 

C 

D 

E 

F 

G 

H 

I 

4 
J 

k. 
L 
M 
N 
B 
C 
D 
E 
f 

G 

H 
I 



M 
N 
B 

C 
D 
E 
F 
G 

r 



1 

i 
1 

1 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
5 
3 
3 

7 
J 

s 

3 
3 

5 
3 

A 

5 

5 

5 
3 

5 

5 
S 

!i 



MICRO? 

MICR02 

MICRO? 

MICR02 

MICR02 

MICR02 

MICROS 

MICR02 

M1CR02 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

lUCRO? 

MICRO? 

MICRO? 

MICRO? 



M(01) 

M(01) 

M(01) 

M(01) 

M(01) 

M(01) 

M(01) 

M(01) 

M(01) 

M(01) 

M(01) 

M(01) 

M(01) 

M(01) 

M(01) 

M(01) 

M(01) 

M(01) 

M(01) 

M(01) 

M(01) 

M(01) 

M(01) 

M(01) 

M<01) 

M<01) 

M(01) 

M(01) 

M(01) 

M(01l 

M(01) 

M(On 

M(01) 

M(01) 

M(0.) 

M(01) 

M(01) 

M(01) 

M<on 

M(01) 
M^vi^ 
M(01) 
M(01) 
M(01) 
M(01) 

m;oi) 

M(01) 

M(01) 
M(01) 
M(01) 
M(01) 
M(01) 
M(01) 
H(01) 
M(01) 

M(on 

M(01) 
MfOl) 
MCOl; 
M(C1J 



J 


5 


K 


5 


L 


5 


M 


b 


N 


5 


B 


6 


C 


6 


D 


6 


E 


6 


F 


6 


G 


6 


H 


6 


1 


6 


J 


6 


K 


6 


L 


6 


M 


6 


N 


6 


R 


7 


C 


■^ 
1 


n 


7 


E 


7 


F 


7 


G 


7 


H 


7 


I 


7 


J 


7 


K 


7 


L 


1 


M 


7 


N 


7 


B 


8 


C 


8 


D 


8 


E 


8 


F 


8 


G 


8 


H 


8 


i 


8 


J 


8 


K 


8 


L 


8 


M 


8 


N 


8 


B 


9 




9 


D 


9 


E 


9 


r 


9 


G 


9 


M 


9 


I 


9 


J 


9 


K 


9 


[ 


9 


M 


9 


N 


9 


8 


10 


C 


10 





10 



MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICR02 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

M CRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 



1M(01) 
1M(01) 
M(01) 
M(01) 
M(01) 
M(01) 
M(01) 
M(01) 
M(01) 
M(01) 
M(01) 
M(01) 
:i(01) 
M(01) 
M(01) 
M(01) 
M(01) 
M(01) 
M(01) 
M(01) 
M<01) 
M(01) 
M(01) 
M<01) 
M(01) 
M(01) 
M(0I) 
MCOl) 
M(01) 
M(01) 
M(01) 
M(01) 
M(01) 
M(01) 
M(01) 
M(01) 
M(01) 
M(01) 
M(01) 
M(01) 
M<01) 
M(01) 
M(01) 
M(01) 
M(01) 
M(OI) 
M(01) 
M(01) 
M(OI) 
M(01) 
M(01) 
M<01> 
M(01) 
M(01) 
M(01) 
M(01) 
M(01) 
M(01) 
M(01) 
M(01) 



E 10 


MICRO? 


1M(01) 


F 10 


MICRO? 


1M(01) 


G 10 


MICRC2 


IMCOI) 


H 10 


MICRO? 


1MC01) 


I 10 


MICRO? 


1MC01) 


J 10 


MICRO? 


IMCOl) 


K 10 


MICRO? 


iMCOl) 


L 10 


MICRO? 


1MC0'') 


M 10 


MICRO? 


IM(OI) 


N 10 


MICR02 


IMCOl) 


B 11 


MICR02 


1MC01) 


C 11 


MICRO? 


IMCOl) 


D 11 


MICRO? 


IMCOl) 


E 11 


MICRO? 


IMCOl) 


F 11 


MICRO? 


IMCOl) 


G 11 


MICRO? 


1MC01) 


H 11 


MICR02 


IMCOl) 


I 11 


MICRO? 


IMCOl) 


J 11 


MICRO? 


IMCOl) 


K 11 


MICRO? 


IMCOl) 


L 11 


MICRO? 


IMCOl) 


M n 


MICRO? 


1MC01) 


N 11 


MICRO? 


IMCOl) 


B 1? 


MICR02 


IMCOl) 


C 1? 


MICRO? 


1MC01) 


D 1? 


MICR02 


IMCOl) 


t 1? 


MICRO? 


1MC01) 


F 1? 


MICR02 


IMCOl) 


G 1? 


MICRO? 


1MC01) 


H 1? 


MICRO? 


IMCOl) 


I 1? 


MICR02 


IMCOl) 


J 1? 


MICRO? 


IMCOl) 


K 1? 


MICR02 


IMCOl) 


L 1? 


MICRO? 


1MC01) 


M 1? 


MICRO? 


1MC01) 


N 1? 


MICRO? 


IMCOl) 


B 15 


MICRO? 


1MC01) 


C 13 


MICRO? 


IMCOl) 


D 13 


MICRO? 


IMCOl) 


I 13 


MICRO? 


IMCOl) 


F 13 


MICRO? 


IMCOl) 


G 13 


MICRO? 


1HC01) 


H 15 


MICRO? 


1MC01) 


I 13 


MICRO? 


IMCOl) 


J 13 


MICRO? 


IMCOl) 


K 13 


MICRO? 


IMCOl) 


L 13 


-MICRO? 


1MC01) 


M 13 


micro: 


IMCOl) 


N 13 


- -MU?02 


IMCOl) 


8 U 


MICRO? 


IMCOl) 


C U 


MICRO? 


IMCOl) 


D U 


MICRO? 


IMCOl) 


E U 


„_ .MICR02 


IMCOl) 


F U 


MICRO? 


1MC01) 


G U 


MICR02 


IMCOl) 


H U 


MICRO? 


1M(01) 


1 u 


MICRO? 


IMCOl) 


J u 


M1CR02 


1MC01) 


K U 


.MICRO? 


IMCOl) 


L U 


MICROS" 


IMCOl) 



M 
N 
B 
C 
D 
E 

G 
H 






1S 
15 
15 
i5 
^5 
15 
^5 
IS 
15 
■!S 
1^ 

16 

16 
16 



L 16 



MICRO? 
M1CR02 
MICR02 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 



1M(01) 
1M(01) 
1M(01) 
1M<01) 
1M<01) 
1M(01) 
1M(0T) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
IM(OI) 
1M(01) 
1M(01) 
1M(01) 

1M(0;) 

1M(01) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
1M(011 
1M(01) 
1M(01) 



^a 



C»*lT098.MtX 
INTLOG.MIC 



MICRO? 1MC01) 
INTLOG.MIC 



-t 



8207 
8?08 
8209 
8210 
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.TOC "REVISION 26.0*' 

Gerard Koeckhoven, C. E. MCDOWEuL, P. R. GUILBAULT 



Page 207 



^'l^^ 


.NOBIN 


B2\2 


,TOC 


8213 




8?U 


; 2t 


8215 


; ?s 


8216 




8217 


; 2A 


8213 




8?19 


; 23 


8??0 


; 2? 


82?1 




S??? 


; 21 


8225 




822^ 


; 20 



Revision History' 



Rf.nowe tree location 

Documentation change 

Pecouer FREE.OOC and FREE. GOD, now u^ed in lANOE . 

Reassign addresses in EDIV routine 

Restore micro-address in ADWC routine, which was previously swapped to fix EDIV problem. 

Assign permanent addresses to IL.EUIVC and IL.EDIVCI 

Swap a micro-address in ADWC routine to fix a bug in EDIV 

Fix EDIV problem such that largest negative number is acceptable. 

Fix two FPA interface bugs. 

Change FPA interface tor integer multiply. 

Initial release. 

;8?25 .8IN 



CMT098.MCX 
INTLOG.MIC 



MICR02 1M(01 
Integer, Logi 



u OOOA, 0081,200A,0130JOA7,003F,9 



U OOAE, 0A81,2002,013C,D0A7,003F,9 



00S3, 0^*81,2008,0130,08A7,003F,9 



U 006E, 0081,2000,013C,C8A7,005F,9 



OOae, 0081,.^59?,i.150,08-!.7,003F,9 



) 
caU 

8226 

8227 

8228 

8229 

8250 

8251 

8252 

8233 

823A 

8235 

8236 

8237 

8258 

8239 

82'!.0 

82A1 

82A2 

82'!.3 

8244 

8245 

8246 

8247 

8248 

8249 

8250 

8251 

8252 

8253 

8254 

8255 

8256 

8257 

8258 

8259 

8260 

8261 

8262 

8265 

8^64 

8265 

8266 

8267 

8268 

8269 

8270 

8271 

8272 

3273 

8274 

8275 

8276 

8277 

8278 



C 1 
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& Address : BIT, CMP, TST 
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.TOC 



Integer, LogkaL S Address 



: BIT, CMP, TST' 



**************************************** »r*v ********************************* 

BiT(8,W,L) mask.rx src.rx 

Input (Oest is memory) Q Mask 

MDR Src 

Input (Oest IS register) MDR Mask 

GPRfrnum) Src 
**************************************************************************** 



.REGI0N/IRDX.R1L JRDX.R1H/IRDX.R2L,IRDX.R2H 



IL, BIT, 8. W.L.MEM: 



WB M[MDR].AfJD.Q,CC0P2, 
SI2ECIDEP]JRD1 



IL. BIT. 8. W.L.REG: 



95 85 D3 



93 B3 D3 



W8 M[MDR].AND.R[6PR.RJ,CC0P2, 
SI7ECIDEP],IRD1 



**************************************************************************** 

CMP(8,W,L) srcl.rx src2.rx 

Input (Dest is memory) Source 1 

MDR Souf^ce 2 

Input (Dest is register) MDR Source 1 

GPR(rnum) Source 2 

**************************************************************************** 



.RECI0N/IRDX,R1LJRDX.R1H/IRDX.R2L,IRDX.R2H 



IL. CMP, 8. W.L.MEM: 



W8 Q-M[MDR],CCQP1,S12ECiDEP], 
IRI51 



IL, CMP. 8, W.L.REG: 



WB MCMDR]"RCGPR.R],SIZLCIDEP], 
CCDPURDI 



91 81 D1 



91 81 D1 



***************************************************************************** 
; TST(B,W,L) src.rx 



Input 



MDR 



Source 



**************************************************************************** 



. REGION/ JRDX,R1LJRDX,R1H/IRDX.R2L,IRDX.R2H 



JL.TST.B.W.L: 

• ^^■■■■^•■■•.■■•■•■■^.■■■^^(■■■■■■■■tii ■.■■•■■•■.■■■•■•■■a 

WB_MCMDR.LCC0P1,SIZE[IDEP],IRD1 



95 B5 D5 



CMTO^S.f^CX 
INTLOG.MIC 



MICR02 1M(01 
Integer, Logi 



U OOAE, 0886,003A,A8BO,8DD8,OOA9,C 



U 0^9C, 0886, 0818, AO3O,O0A7,0OA0,F 



U 049D, C; .,Q31tJ,A150J0A7,U03F,9 



u OOCE, 0^83, 259a. 588C,C8A7.00A9,E 



U 0^9E, 0887, 2818, A050,00A7,00A0,F 



u 0^9F, 0087, 2818, ^130,1047, 003F, 9 



U OAOF, 0A86, 0595,^110, 1047, 003F, 9 



00E5, 0081, 2816,5180, 80^.7,0014,0 



) 
cal, 

8279 

8280 

8281 

8282 

8283 

8284 

8285 

8286 

8287 

8288 

8289 

8290 

8291 

8292 

8293 

8294 

8295 

8296 

8297 

8298 

8299 

8300 

8301 

8302 

8303 

8304 

8305 

8306 

8307 

8308 

8309 

8310 

8311 

8312 

8313 

8314 

8315 

8316 
8317 

8318 
8319 
8320 
8321 
8322 
8323 
8324 
8325 

8326 
8327 

8328 
8329 
8330 
8331 
8332 
8333 
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.TOC 



Integer, Logical, & Address 



CVT 



1 1 



CVT(LB,LW,WB) src.rx dst.wy 

Input (Dest is memory) Q Source 

VA Add of dest 

Input (Dest is register) MOR Source 

RNUM Register number of dest 
***************************************************************************** 

RE6I0N/IRDX.R1L,IRDX.R1H/IRDX.R2L,IRDX.R2H 



L,CVT.L8.LW.W8.MEM: 



MCTEMPO] Q,WRirE,CC0P1, 
SI2ECIDEP],IR<2>? 



F6 F7 33 

WRT DEST 2. SAVE RESULT IN TEMPO 
GO CHECK FOR V 



.RE6J0N/iNTL06.RlL,lNTL06.RlH/INTL06.R2L,INTLO6.R2H/INTL0G.R3L,INTL0G.R3H 

ro ; ; CVTWB 

MCTEMPO] SEXT(MB),XOR,Q, ; SIGN EXT RESULT & COMPARE WITH SOURCE 
SIZECJDEP],NEXT/IL. CVTWB. STRIP ; (8ITS<31:17> ARE GARBAGE) 



;1 

MCTEMP0].SEXT(Me).XOR.Q,CC0P2, 
SIZECJDEPD,IRD1 



; CVTLB CVTLW 

; SIGN EXT RESULT 6 COMPARE WITH SOURCE 

; DO CC0P2 TO SET/CLR V 



.RCGI0N/IRDX,R1L,IRDX.R1H/IRDX.R2L,IRDX,R2H 



IL,CVT,L6.LW,we.REG: 



RC6PR.RJ.SIZ Q M[MDR],CC0P1, 
SIZE[IDEPD,lR<2>? 



F6 F7 33 

WRT DEST 6 SAVE RESULT IN Q 
GO CHECK FOR V 



.REGION/INTLOG.R1LJNTLOG.R1H/INTLOG.R2L,INTLOG.R2H/INTLOG.R3L,INTLOG.R3H 



=0 



;0 

MTEMPO SEXT(MDR).XOR.Q, 

SIZECII5EP3,NEXT/IL. CVTWB. STRIP 

;1 

MTEMP0,SEXT(MDR),X0R.Q,CC0P2, 
SIZECiPEPl-IRDI 



IL. CVTWB. STRIP: 



MCTEMPO] ZEXT(MB),SI2ECW0RD], 
CC0P2,IR5l 



CVTWB 

SIGN EXT RESULT 6 COMPARE WITH SOURCE 

(BITS<31:17> ARE GARBAGE) 

CVTLB CVTLW 

SIGN FXT RESULT I COMPARE WITH SOURCE 

DO CC0P2 TO SET/CLR V 



ZEXT TO STRIP GARBAGE FROM <31:17> 
& DO CC0P2 TO SET/CLR V 



CVT(eW,BL,WL) src.rx dst.wy 

Input MDR Source 

;REGiON/iRDX.R1L,IRDX.RlH/IRDX,R2L,IRDX.R2H 



IL.CVT.BW.BL.WL: 



SEXT(MCMDR]),SIZECIDEP], 
lOD INC BRA?, NEXT/OS. WRT1 



99 98 32 

SAVE SEXT SRC IN Q. 60 EVALUATE DEST 
RETURN THROUGH ROM TO DIVQUO+ 



CMT098.MCX 

INTLOG.MIC 



MICRO? 1M(01 
Integer, Logi 



U OOEE, 088a,002C,713C,55DA,003F,9 



U O0F1, 0883,259?,A13C,55DA,003F,9 



OUF, 0080,00e8,013D,95D8.003F,9 



u 01BF, 0083,2E53,C13C,D0A7,003F,9 



U OUF, OA80,0038,013D,80D8,003F,9 



U 01D0, 0A83,2593,015C,C8A7,005F,9 



01DE, 0A81,?016.51BD,80^7,00U,0 



) 
caU 

833A 

8335 

8336 

8337 

8338 

8339 

83A0 

83^1 

8342 

8345 

834A 

83A5 

8346 

8347 

8348 

8349 

8350 

8351 

8352 

8353 

8354 

8355 

8356 

8357 

8358 

8359 

8360 

8361 

8362 

8363 

8364 

8365 

8366 

8367 

8368 

8369 

8370 

8371 

8372 

8372 

8374 

8375 

8376 

8377 

8378 

8379 

8380 

8381 

8382 

8383 

8384 

8385 

8386 

8387 

8388 
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Page 210 
: MOV(B,W,L), MOVA(B,W,L), MCOM, MNE 



MOV (a,W,L) src.rx dst.wy 
MOVA(B,W,L/F) src.ax dst.wl 
MCOM(B,W,L) src.rx dst.wx 
MNEG(B,W,L) src.rx dst.wx 

Input (Dest is memory) Q Source 

VA Add of dest 

Input (Dest is register) MDft Source 

RNUM Register number of dest 

REGION/IRDX.RIL JRDX.R1H/IRDX.R2L.IRDX.R2H 



L. MOV. a. W.L.MEM: 
L.MOVA. 8. W.L.MEM: 



RCDST.R],S1Z,Q Q.D, WRITE NOTREG, 
SIZEi:iDEPD,CC0P2JRDl 



IL. MOV, 6. W.L.REG: 
IL-MOVA.B, W.L.REG: 



RCDST,R].SIZ MCMDRD,SIZECIDEPJ, 
WRITE N0TREG,CC0P2JRD1 



90 BO DO 
9E 3E DE 

(ALSO USED BY MFPR) 



90 BO DO 
9E 3E DE 



IL.MCOM.B. W.L.MEM: 



WRITE Q,N0T,CC0P2, 
SIZECIDEPDJRDI 



IL.MCOM.B, W.L.REG: 



rc6pr.r3.siz mcmdr3.not,crop2, 
sizecidepliRdi 



IL.HNC:, 8. W.L.MEM: 

WRITE -Q,CC0P1,SIZECIDEP]JRD1 
IL.fw^JEG.B. W.L.REG: 



92 B2 D2 



92 B2 D2 



feCGPR.RD.SIZ -MCMDRJ.CCOPU 
SJZECJDEPDJRDI 



8E AE CE 
8E AE CE 



M0VZ(8W,BL,WL) srcrx dSt.wy 



Input 

********************************* H*******#r*************i********************** 



IL.MOVZ.BW.BL.WL: 



MDR Source 

******** 

98 9A 3C 



ZEXT(MCMDR]),SIZECIDEP], 
LDD INC BRA?, NEXT/OS, WRT1 



STRIP GARB FRM UPPR BITS OF SRC, EVAL 
DEST, IRDX ROM RET TO MOV. 8, W.L.MEM 



L, 



CMT098.MCX 
INTLOG.MIC 



MKR02 1H(01 
Integer, Logi 



u 01E5, 086*^,1 592, '!.93C,4DDA,00-!.A,0 



U OAAO, OC80, 0036, ^030, 0A^7,0CA1,F 



U 0AA1, 0C85,2592,A12F,55DA,003F,9 



Li 041F, 0080,003A,/*l2D,95i)8,003F,9 



U 01EE, 0882,002C,713C,AODA,003F,9 



u JU1, 0883,^592.^.13C,^ODA,003F,9 



) 
CdU 

8389 

8390 

8391 

8392 

8393 

8394 

8395 

8396 

8397 

8398 

8399 

8A0O 

8A01 

R402 

8403 

8A0A 

8A05 

8A06 

8407 

8408 

8409 

8410 

8411 

8412 

8413 

8M4 

8415 

8416 

8417 

8418 

8419 

8420 

8421 

8422 

8423 

8424 

8425 

8426 

8427 

8428 

8429 

8430 

8431 

8432 

8433 

8434 

8435 

8436 

8437 

8438 

8439 

8440 

8441 



28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
& Address : MOVQ, MOVAQ/D 
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.TOC 



Integer, uogical, i Address 



: MOVQ, MOVAQ/D' 



****K***H*»**** ******************************************************** V**** 

MOVQ src.rx dst.wy 

Input (Dest IS memory) TEMPI LSB Source 

MSB Source 

VA Add of dest 

Input (Dest is register) TEMPI LSB Source 

MDR MSB Source 

RNUM Register number of dest 
^^^44* i^i^tk ******************** *********************************************** 

REGION/ JRDX.R1L,IRDX.R1H/IRDX.R2L,JRDX.R2H 



L.MOVQ; 



RCDST.RJMCTEMPI], WRITE NOTREG, 
CC0P1,S17ECIDEPJ,SET MM.NOINT, 

REG MODE? 



7D 

WRITE LS WORD OF SOURCE 



.REGION/INTLOG.R1L,INTL06.R1H/INTL06.R2L,INTLOG.R2H/INTL06.R3L,INTLOG.R3H 

=0 

IL.MOVQMEM: 

;0 ; 

VA VA+4,NEXT/IL.M0VQME«,A 



IL.MOVQREG: 

; 1 

RCDST.R+13MCMDR3, WRITE NOTREG, 
CC0P2,SIZErL0NG],IRDl 



WRITE MS WORD OF SOURCE 



IL.MOVQMEM.A: 

WRITE Q,CC0P2,SIZECL0NGD,IRD1 ; WRITE MS WORD OF SOURCE 



^' **************************************************************************** 

; MOVAQ/D src.ax dst.wl 

; Input (Dest is memory) Q Source 

VA Add of dest 
Input (Dest IS register) MDR Source 
; RNUM Register number of dest 

***************************************************************************** 

.REGI0N/IRDX.R1L,IRDX.R1H/IRDX.R2L,IRDX.R2H 



IL.MOVA. O.MEM: 



ftCDST.RD.SlZ Q Q^D,WRITE NOTREG, 
CC0P1,SlZECII5EP]:iRD1 



IL.MOVA. Q. REG: 



RCDST.RD.SIZ MCMDRJ.SIZECIDEP], 
WRITE NOTREG, CC0P1,iRD1 



7E 



7E 



I 



CMT098.MCX 
INTLOG.MIC 



U 0206, OA85,A73C, 0027, 84A7, 0042, F 



U 04^F, 0481,2592,A120,15D8,003F,9 



U 020D, 0C85,A73C.Q0?7,84A7,00AA,1 



0441, 0481,2592, 4120, ODDS, 003F, 9 



MICR02 1M(01) 
Integer, Logical, 



8442 
8443 
8444 
8445 
8446 
8447 
8448 
8449 
8450 
8451 
8452 
8453 
8454 
8455 
8456 
8457 
8458 
8459 
8460 
8461 
8462 
8463 
846** 
8465 
8466 
8467 
8468 
8469 

8470 
8471 

8472 



G 1 
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.TOC " Integer, Logical, 6 Address : PUSH, PUSHA" 

************ ***!*********** **«;******************•******************* ********* 



PUSHL src.rl 

PUSHA(e,W,L/F,Q/D) srcax 
Input 



MDR 



Source 



**************************************************************************** 
'.RE6I0N/IRDX.f>lL,IRDX,RlH/lRDX.R2L,JRDX.R2H 



I L. PUSHL: 
IL.PUSHA.e.W.L: 



DD 

9F 3F DF 



VA_RCSP]_RB-C0NX(4),PUSH R8S- 
,RE6I0N/JNTLO6,RlL,INTL0G,RlH/INTL0G.R2L,INTLO6,R2H/INTLOG.R3L,INTLOG.R3H 



WRITE MCMDRJ,SI2ECL0NG],CC0P2, 
IRD1 



.REGI0N/IRPX,R1L,IRDX,R1H/IRDX.R2L,IRDX.R2H 



IL, PUSHA. Q; ; 7F 

VA_RCSP3^RB-CONX(4),PUSH RBS- ; 
.REGJON/JNTLOG.R1LJNTLOG.R1H/INTLOG.R2L,INTLOG.R2H/INTL06.R3L,INTLOG.R3H 



WRITE M[HDR3,SIZECL0N6D,CC0P1, 
IRD1 



CHT098.MCX 
INTLOG.MIC 



U OOOF, 0080,0BFA,A03D,80A7,00AA,2 



U OAA?, 0885, ?877, 0630, 50^7, 06U,0 
U 04A5, 0080,1592,A130,05D8,003F,9 

U 0?11, 0880, 08FA,A03D, 80^7,004^,6 
U OAAE, 0085,?877,013C,D0^i7,003F,9 



MlCft02 1M(01) 
Integer, Logical, 



8^73 

8^ 7 A 

8475 

8A76 

8477 

8473 

8479 

8480 

8481 

8482 

8483 

8484 

8485 

8486 

8487 

8488 

8489 

8490 

8491 

8492 

8493 

8494 

8495 

8496 

8497 

8498 

8499 

8500 

8501 

8502 

8503 

8504 

8505 

8506 

8507 

8508 

8509 

8510 

8511 



H 1 
28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
& Address : ROTL 
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.TOC " Integer, Logical, £ Address : ROTL" 
**************************************************************************** 

ROTL cnt.rb src.rl dst.wl 
Inpjt (Dest IS memory) 

Input (Dest is register) 



*«Jt*^4««^4*4**4'k4«***r**************«*ft*«rft*«t1k**ft1lcilt*A*ik****4[*****i^AW*ik4f*ilrt*ik^* 



Q 


Count 


MDR 


Source 


GSR 


Dest 





Count 


MDR 


Source 


RNUM 


Register number of dest 


GSR 


Dest 



.REG10N/iRDX.RlL,IRDX.RlH/IRDX.R2L,iRDX.R2H 

rini 



IL.ROTLMEM: 

; 1 1 1 1 
PL Q 



9C 

LOAD PLATCH WITH COUNT 



.REGION/INTLOG.R1L,INTL06,R1H/INTLOG.R2L,INTLOG.R2H/JNTL06.R3L,INTLOG.R3H 
-0 ;0-^ -: 

PUSH.RCTEMPn MCMDR].RL.P, ; ROL BY CNT = ROR BY -CNT 

CC0P2,SIZECIDEP], 

BRA ON ADD?, NEXT/OS. WRTl ; GO EVALUATE DEST 



• 1 ; 

WRITE M[TEMPn,SIZECIDEP],]RDl ; WRITE RESULT 

.REG10N/IRDX.R1L,1RDX.R1H/IRDX.R2L,IRDX.R2H 
IL.ROTLREG: ; 9C 

PL.Q ; 

.REGI0N/]NTL0G,R1L,INTL06.R1H/INTLGG.R2L,INTL06.R2H/INTL0G.R3L,INTL06,R3H 

ROL BY CNT = ROR BY -CNT 



LOAD PLATCH WITH COUNT 



RC6PR.R] M[MDRJ.RL,P,CC0P2, 
SIZECJDEP3JRD1 



CMT098.MCX 
INTLOG.MK 



MKR02 1M(01 
Integer, Logi 



u 022U 0882,05B?,013C,55DA,003F,9 



U 0?2A, 0064, 0537, 093C,45DA,00AA,'i 



U OAAA, 0A80,0036,A030,0AA7,004A,5 



u 0AA5. 0C8A.05B7,012F,ADDA,003F,9 



.1 Oc^c. 0085,a0C1,013C,C8A7,003F,9 



U 0?31, 0061, .•'0C9, 0030, 05D8.OOA5,F 



0^5F, 0081,20C9,0130,08<i7,003f,9 



) 
caL« 

8512 

8513 

85U 

8515 

8516 

8517 

8518 

8519 

8520 

8521 

8522 

8523 

8524 

8525 

8526 

8527 

8528 

8529 

8530 

8531 

8532 

8533 

853A 

8535 

8536 

8537 

8538 

8539 

85AO 

8541 

8542 

8543 

8544 

8545 

8546 

8547 

8548 

8549 

85^^0 

8551 

855c^ 

8553 

8554 

8555 

8556 

8557 

8558 

8559 

8560 

8561 

8562 

8563 

8564 



I 1 
28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
a Address ; CLR, ADWC 
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Integer, cogkal, & Address 



: CLR, ADWC" 



; CLR(e,W,L,Q) dst.wx 

Jnput VA/nwuM Add/Reg of dest 

'.REGION/ JRDX.R1L,IRDX.R1H/JRDX.R2LJR0X.R2H 



IL.CLR.B.W.L: 



RCDST.R].SIZ 0, WRITE NOTREG, 
SIZECIDEP3,CrQP2jRD1 



IL,CLRQ! 



RCDST.R] 0, WRITE NOTREG, 
SI7EC1DEP],SET MM.NOINT, 
REG MODE? 



94 84 D4 



7C 



WRITE TO FIRST WORD 
& BUT Oil REG MODE 



.REGI0N/INTL06.R1LJNTL06.R1H/INTL0G.R2L,INTL0G.R2H/INTL06.R3LJNTL0G.R3H 

=0 ; — ; CLRQMEM 

VA_VA+4 

;1 ; CRLQ<RE6,MEM) 

RCDST.R+1] 0, WRITE NOTREG, CC0P1 ,; WRITE TO SECOND WORD 
SIZECLONGDTIRDI 



*************** *****ft*A**********************************************«V***** 

ADWC add.rl sum. ml 

Input (Dest is memory) Q Add 

MDR Sum 

VA Add of sum 

Input (Dest is regist(?r) MDR Add 

GPR(rnum) Sum 

RNUM Register number of sum 

********************************** ******«t***iir4t^**^v ^lk«|[«tA«t*4r***4r^t««''ki^*'*444r* 

■REGI0N/IRDX.RU,IRDX.R1H/IRDX,R2L,IRDX,R2H 



IL.ADWCREG: 



RCGPR.R] MCMDRJ+RB+PSLC,CC0P1, 
SIZECIDEPDJRD1 



IL.ADWCMEM: 



WRITE MCMDR]+Q+PSLC, 
SIZeCIDEP],S£T MM.NOINT 



D8 



D8 



DON'T SET CC IN CASE U TRAP 



,REGION/INTL06.RlL,INTLO6,RlH/INrLOG.R2L,lNTLO6.R2H/INTL0G.R3L,INTLOG.R3H 
045f : 



WB MCMDRVQ+PSLCCCOPI, 
Sl76i;iDEPJ,IRD1 



NO U TRAP SET CC 



CHT098,HCX 
INTLOG.MK 



KJCR02 IMCOD 
In-eger, LogicdU 



J 1 
28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
& Address : ADD 
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U 0237, 0083,2001,013C,C8^7,003i ,9 



U 0?3D, 0883, 2009, 013C, ADDA, 003F, 9 



OOA', 0C83, 2009, 0630, A8A7,0AU,0 
U 0050, 0080,159^,A130,05D8,003F,9 



8565 

8566 

8567 

8568 

8569 

8570 

8571 

8572 

8573 

857A 

8575 

8576 

8577 

8578 

8579 

8580 

8581 

8582 

8583 

858A 

858*^ 

8586 

8587 

8588 

8589 

8590 

8591 

8592 

8593 

8594 

8595 

8596 

8597 

8598 
8599 
8600 
8601 
860? 
860b 
8604 
8605 
8606 
8607 



.TOC 



Integer, uogicaU & Address 



; ADD' 



ADD(B,W,L)2 add.rx sum mx 

Input (Dest is memory) Q 

MDR 
VA 
Input (Dest is register) MDR 

GPR(rnum) 
RNUM 



Add 

Sum 

Add of sum 

Add 

Sum 

Register number of sum 



ADD(8,W,L)3 addl.rx add2.rx sum.wx 
Input (Dest is memory) Q 

MDR 
OSR 
Input (Dest is register) Q 

MDR 

RNUM 

OSR 



Addl 

Add2 

Sum 

Add! 

Add2 

Register number of sum 

Sum 



****fc*******ft**********ft»*************<Hlt*m*****%*<^*******<*^*^l%*^^t*<********** 



.REGI0N/IRDX.R1L,IRDX,R1H/IRDX.R2L,IRDX.R2H 



IL,ADD2. 8. W.L.REG: 



RCGPR.RD.SIZ MCMDR3+RB,CC0P1, 
SIZECIDEP],IRD1 

lL.ADD2.e, W.L.MEM: 
IL.ADD3.B.W.L.REG: 

RCDST.R].SI7_MCMURJ+Q,CC0P1, 
WRITE N0TREG,SIZECIDEf'J,IRD1 

=00000 

=01111 

IL,ADD3. 3. W.L.MEM: 

;01111 

PUSH.RCTEMPU.SiZ MCMDR3+Q, 

CC0P1,SIZECIDEPJ, 

BRA ON ADD?, NEXT/OS, WRT1 

; 1 0000 

WRITE MCTEMP13,SIZECIDEP],IRD1 



80 AO CO 



80 AO CO 

81 A1 CI 



81 A1 CI 



CHT098.MCX 
INTLOG.MIC 



U 02^3. 0C83.2E50,013C-ADDA,003F,9 



u d2i^'r, 0083,?001,013C,D0A7,003F,9 
• Of^AF, 0881,800?,';2BD,80A7,00AA,6 

u 0AA6, 0A80. 0036, AC30, 0053, 00^6, 2 
11 0AA7, 0C8O,0036,A03O,OOA7,0OFF,8 

U 0A6a, 0081,2009,0150J5D8,003F,9 



MICR02 IMCOD 
Integer, Logical, 



8608 
8609 
8610 
8611 
8612 
8613 
86U 
8615 
8616 
8617 
8618 
£^19 

8. :o 

8u21 

8622 

8623 

862A 

8625 

8626 

8627 

8628 

8629 

8630 

8631 

8632 

8633 

863A 

8635 

8636 

8637 

8638 

8639 

86';0 

86^1 

86^2 

86*^3 

86A^ 

86^5 

86A6 

86A7 

86A8 

86A9 

8650 

8651 

8652 

8653 



K 1 
28-N0V-83 16:30:75 CLOKX Rev 13,00, Clock rate = 160ns 
Z Address : INC, ADAWI 



Page ?16 



,TOC 



Integer, togicaU & Address 



: INC, ADAWI 



**<t* ************************************************************************ 
INC(LB,LW,WB) sum.mx 

Input MOR Sum 

VA/RNUM Add/Reg of sum 



•REGI0N/IRDX.R1L,IRDX.R1H/IRDX.R2L,IRDX.R2H 



IL*INC.e.W.L: 



ftCDST.R3,SI2.MrMDR>1,CCOP1, 
WRITE N0TRE6,SIZEEIDEP3,IRD1 



96 B6 D6 



ADAUI add.rx sum.mx 

Input (Dest is memory) Q Add 

MDR Sum 

Input (Dest is register) MDR Add 

GPR(rnum) Sum 

RNUM Kegister number of sum 

.RtGI0N/]RDX,RlL,IRDX.RlH/lRDX.R;?L,IRDX.R2H 
IL.ADAWIREG: ; 58 



RCGPR.RJ.SIZ MCMDR]*RB, 
SIZECIDEPD,CC0P2,IRD1 



IL.ADAWIMEM: 

VA<0>? 



; 58 

; ALLI6NED ? 



.REGI0N/INTL0G.R1LJNTL0G.R1H/INTL0G.R2L,INTL0G.R2H/INTL0G.R3L,INTL06.R3H 



=0 



;0 

READ. MOD. LOCK, SIZECIDEPJ, 

NEXT/IL.ADAWIMEM2 



;1 



NEXT/IE. OPER. FAULT 
IL.ADAWIMEM2: 



ALLIGNED 

READ SUM 6 SET LOCK 



UN-ALLIGNED 
RESERVED OPERAND 



WRITE. UL MCMDR]*Q,CC0P2, 
SI2ECIDEP],IRD1 



r 



CMTC98.MCX 

INTLOG.MIC 



M1CR02 1M(01 
integer, Logi 



U 0^51, U^83,d003,013(.,D0A7,003F,9 



0^5B, 0C83,2008,015C,55DA,003F,9 



006F, 0883,?008,C630,50A7,0-!,U,0 



00?0, 0080J59?,^*130,05D8,003F,9 



) 

8654 

8655 

8656 

8657 

8658 

8659 

8660 

8661 

8662 

8663 

866A 

8665 

8666 

8667 

8668 

8669 

8670 

8671 

8672 

8673 

867A 

8675 

8676 

8677 

8678 

8679 

8680 

8681 

8682 

8683 

3684 

8685 

8686 

8687 

8688 

8689 

8690 

8691 

8692 

8693 

8694 

8695 

8696 



L 1 
28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
". Adc'-ess : SUB 



Poge 217; 



.TOC 



Integer, Logical, & Address : SUB' 



1tv,-Kl, <i^t* ******************************************************** ************ 

SUB(8,W,L)2 sub.rx dif.mx 

Input (Dest is memory) Q 

MDR 

VA 
Input (Dest is register) MDR 

6PR(rnum) 

RNUM 



Sub 

Dif 

Add of dif 

Sub 

01 f 

Register number of dif 



SUB(8,W,L)3 sub.rx min.rx dlf.wx 
input (Dest is memory) 

MDR 
GSR 
input (Dest is register) Q 

MDR 

RNUM 

OSR 



Sub 

Min 

Dif 

Sub 

Min 

Register number of dit 

Di 



!? 



(^iti^***iy******t*i^************************************************************ 



.REG]0N/iRDX.RlL,lRDX.RlH/iRDX.R2L,iRDX.R2H 



it. SU82. 8. W.L.REG: 



RC6PR.R3.SIZ R8-MCMDRJ,CC0P2, 
SiZECIDEP]jRD1 



IL.5U02. 8. W.L.MEM: 
1L.SUB3. 8. W.L.REG: 



RCDST.Rl.SiZ MCMDR3-Q,CCOP2, 
WRITE N0TREG,SIZECI0EP3,iRD1 

=00000 

=01111 

^.SU83. 8. W.L.MEM: 

;01 1 n - 

PUSH,RCTEMP1J.SIZ„MCMDR]-0, 

CC0PJ,SIZECIDEP3, 

BRA ON ADD?, NEXT/OS. WRT1 

; 10000 

WRITE HCTEMP1J,SIZE[IDEP],iRD1 



82 A2 C2 



82 A2 C2 

83 A3 C3 



83 A3 C3 



CMT098.MCX 
INT10G,MIC 



MICR02 1M(01 
Integer, Logi 



U 0265, 0883,?F51,013C,4DDA,003F,9 



I 026t, 0A85,^0C3,013C,t8^7,003F,9 



{}^7\ or6i./oc8.oo!;o,o5D8,eu^6,A 



ji^tii, 0^81 ,2Oi8.015O.O8A7,005F,9 



) 
caL 

8697 

8698 

8699 

8700 

8701 

870? 

8705 

870A 

8705 

8706 

8707 

8708 

8709 

8710 

8711 

871? 

8713 

87U 

8715 

8716 

8717 

8718 

8719 

87?0 

8721 

87?? 

87?3 

87?A 

87?5 

87?6 

87?7 

87?8 

87?9 

8730 

8731 

875? 

8733 

873A 

8735 

8756 

8757 
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Integer, togkal, & Address : DEC, SBWC 



DEC(L8,LW,we) dif.mx 

Input MDR Dif 

VA/RNUM Add/Reg of sum 



.REG10N/JRDX.R1L,1RDX.R1H/IRDX.R2L,1RDX.R?H 



1L-DEC.8.W.L: 



RCDST.R].SI2.MCMDR3-1,CCOP1, 
WRITE N0TREG,SIZ£[inEP3,IRD1 



97 87 07 



S8WC sub.rl dif.ml 

Input (Dest is memory) Q Sub 

MDR Dif 

VA Add of dif 

Input (Pest is register) MDR Sub 

6PR(rnum) Dif 

RNUM Register no. of dif 
*************** rf***»**»***mm*****ti^i**»**********t*^**^i********************* 

. REGION 'ioox.P'iL,IRDX.RlH/ 1 RDX,R2L,IRDX.R?H 



IL.SewCREG: 



RCGPR.R] R8-MCMDR3-PSLC,CC0P1, 
SIZECIDEP],IRD1 



IL.S8WCMEM: 



WRITE M[MDR]-Q-PSLC,S17ECIDEPJ, 
SET MM.MOINT 

.REGION7IMTLOG.R1L,1NTLOG.R1H/INTLOG.R?L 



D9 



D9 



W8 MCMDR]-0-PSLC,CCOPl, 

:i2e[idep],irdi 



DON'T SET CC IN CASE U T-^AP 



INTLOG.R2H/INTLOG.R3L,lNTLOG,R3H 
DON'T SET CC IN CASE U TRAP 



rMT098.MCX 
INTLOG.MIC 



n 



??1 , OO83,?O05,^15C,D0'4/',O03F,9 



tV/9, Uay^^^UUe^A^^r ,55DA,0l,'3F,9 



,; !.U8f, 0iM'^..-^u0B,'.('.^0,S0^7,0^iA, 



00^0, 008U,i^yr'^,4l50,0508/.'0^f .9 



MICR02 1M(01) 
Integer^ Logical, 



8738 

8739 

8740 

87A1 

87/.? 

87'i3 

8744 

8i'45 

8746 

8747 

8748 

8749 

8750 

8751 

8752 

8753 

8754 

8755 

8756 

8757 

8758 

8759 

8760 

8761 

876? 

8763 

876^ 

8765 

8766 

8767 

8768 

8769 

8770 

8771 

8/73 
8774 
8775 

8776 
5777 
8778 
877V 
878C 



N 1 
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Integer, LoguaL 6 Address 



; XOR' 



X0R(8,W,L)2 mask.rx dst.mx 

Input (Dest is memory) Q 

MDR 
VA 
Input (Oesr is register) MDR 

GPR(rnum) 
RNUM 



Mask 

Dst 

Add of Dst 

Mask 

Dsl 

Register number of Dst 



X0R(8,W,L)3 mask.rx src.rx dst.mx 
Input (Dest is memory) Q 

MDR 
OSR 
Inpjt (Dest is register) Q 

MDR 

RNUM 

OSR 



Mask 

Src 

Dst 

Mask 

Src 

Register number of dst 

Dst 



* ft **»ft**«»«**iiHi***i*n«i*t*«r**ii[Ht-*t*****i»********^***i^******* -.******************** 



•REGI0N/IRDX.R1L,IRDX,R1H/IR0X,R2L JRDX.R2H 



IL,X0R2,e. W.L.REG: 



RCGPR.RD.5I2 MCMDR].XOR.RB, 
SIZEi:iDEP],CC0P2J,'^D1 



iL.X0R2.e. W.L.MEM: 
JL.X0R3.8.W.I .REG: 



R[DST.R].S1Z MCr:DR].XOR.O, 
WRITE NOTREG,CCOP2,SI2E[IDEP]. 
1RD1 

=00000 

=onii 

IL.X0R3. 8. W.L.MEM: 

; 01 1 n - 

PUSH.R[TEMP1].SIZ MCMDRD.XOR.Q, 

fC0P2,SlZECIDEP], 

BRA ON ADD?, NEXT/OS, WRIT 

; '0000 ■ — 

WRITE ^l[TFMPn.SI7^rIDEP3JRD1 



8C AC CC 



8C AC CC 
8D AD CD 



8D AD CD 



C^T098.MCX 
INTIOG.WIC 



MICRO? 1M(01) 
Integer, LogkaU 



B 2 
28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
& Address : BIS 
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'J 0??F, 0^83,?002,^13C,C0A7,003F,9 



028B, 0C83,2OOA,A^^C,55DA,003F,9 



U GOAF, 0883, 200A, ^630, 50''i7,0^U,0 
u OOBO, 0080J592,^*^0,05D8,003F,9 



8782 

8783 

878A 

8785 

8786 

8787 

8788 

8789 

8790 

8791 

8792 

8793 

879A 

8795 

8796 

8797 

8798 

8799 

8800 

8801 

8802 

8803 

880A 

8805 

8806 

8807 

8808 
8809 
8810 
8811 
8812 
8813 
881A 
8815 
8816 
8817 
8818 
8819 
8820 
8821 
8822 
8823 
882A 
8825 



.TOC 



Integer, Logical, 6 Address 



: BIS' 



B]S(8,W,L)2 mask.rx dst.mx 

Input (Dest is memory) Q 

MDR 
VA 
Input (Dest is register) MDR 

GPR(rnum) 
RNUM 



Mask 

Dst 

Add of Dst 

Mask 

Dst 

Register number of Dst 



8JS(8,W,L)3 mask.rx src.rx dst.mx 
Input (Dest is memory) 

MDR 
GSR 
Input (Dest is register) Q 

MDR 

RNUM 

OSR 



Mask 

Src 

Dst 

Mask 

Src 

Register number of dst 

Dst 



**H***H**A*J*»H**»***H*t*H»*******H******************************************* 



,REGI0N/JRDX,R1L,IRDX.R1H/IRDX.R2L,IRDX.R2H 



iL.BIS2. a. W.L.REG: 



RC6PR.R].S12 MCMDRD.0R.R8, 
SIZE[JDEP],Cl!;0P2,]RD1 



iL.eiS2. 8. W.L.MEM: 
IL.eJS3.8.W.L.RCG: 



RCDST.RJ.SIZ MCMDRD.OR.Q, 
WRITE N0TREG,CC0P2,SIZECIDEP], 
IRDl 

=00000 

=01111 

R.8IS3.B. W.L.MEM; 

;01in 

PUSH,R[TEMP1].S12 MCMDRD.OR.Q, 

CC0P2,SIZEC1DEP], 

BRA ON ADD?, NEXT/OS. WRT1 

; 10000 

WRITE MCTEMP1],S]ZECIDEP],IRD1 



88 A8 C8 



88 A8 C8 

89 A9 C9 



89 A9 C9 



CMT098.MCX 
IMLOG.MIC 



MICR02 1M(01 
Integer, Logi 



U 028E, OA83,2003,C13C,DOA7,003F,9 



U 0291, 0883, 2008, 813c, 55DA,003F, 9 



U OOCF, OC83, 2006, 8630, 50^7,0^1^.0 



U OODO, 0080, 1592, 4130, 05D8,003F, 9 



) 
cat, 

8826 

8827 

8828 

8829 

8830 

8831 

8832 

8833 

8834 

8835 

8836 

8837 

8838 

8839 

8840 

8841 

8842 

8843 

8844 

8845 

8846 

8847 

8848 

8849 

8850 

8851 

8852 

8855 

8854 

8855 

8856 

885? 

8858 

8859 

8860 

8861 

8862 

8863 

8864 

8865 

8866 

8867 

8868 
8869 
8870 



C 2 
28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate - 160ns 
Z Address : BIC 
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Integer, Logical, & Address 



: BIC 



BIC(e,W,L)2 mask.rx dst.mx 

Input (Dest I's memory) 

MDK 
VA 
Input (Dest is register) MDR 

GPR(rnum) 
RNUM 



nask 

Dst 

Add of Dst 

Mask 

Dst 

Register number of Dst 



BIC(8,W,L)3 mask.rx src.rx dst.mx 
Input (Dest is memory) 

MDR 
GSR 
Input (Dest is register) 

MDR 

RNUM 

OSR 



Mask 

Src 

Dst 

Mask 

Src 

Register number of dst 

Dst 



***************************************** V********************************* 



.REGI0N/JRDX.R1L,IRDX.R1H/IRDX.R2L,1RDX.R2H 



IL.8IC2. 8. W.L.REG: 



RC6PR.R3.SIZ MCMDRD.NOTAND.RB, 
SIZECiDEP],CC0P2,JRD1 



IL.BIC2.B. W.L.MEM: 
IL.BIC3. 8. W.L.REG: 



RCDST,R].SIZ MCMDRJ.ANDNQT.Q, 

WRITE N0TREG,CC0P2,S1ZE[IDEP], 

IRD1 
=00000 
=01111 
IL.BIC3. 8. W.L.MEM: 

;01 1 11 

PUSH 

RCTEMPn.SIZ MCMDRD.ANDNOT.Q, 

CC0P2,SIZE[I'5EP]. 

BRA ON ADD?, NEXT/OS. WRT1 

; 10000 

WRITE MCTEMPn,SIZECIDEP],IRDl 



8A AA CA 



8A AA CA 
88 AB CB 



88 AB CB 



CMT098.MCX 
INTLOC.MIC 



MICR02 1M(01 
Integer, Logi 



U 0297, 0C85,2E5E,005n98C7, 000^,1 



U OOAO, 0':i85.aE5E,01B1,98C7,0AU,0 



U 00A1, 0^86, ^03A,4B7D,88C7, 0^03,0 



U OOAA, OO63,200A,4B7C,A0DA.0OAA,5 



U 00A5, OC80,0061,OA3D,80A7.08A5,2 351* 



) 
caU 

8871 

8872 

8873 

8874 

8875 

8876 

8877 

8878 

8879 

8880 

8881 

8882 

8883 

8884 

8885 

8886 

8887 

8888 

8889 

8890 

8891 

8892 

8893 

8894 

8895 

8896 

8897 

8898 

8899 

8900 

8901 

8902 

8903 

8904 

8905 

8906 

8907 

8908 

8909 

8910 

8911 

8912 

8913 

8914 

8915 

8916 

8917 

8918 
8919 
8920 
8921 



D 2 
28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
g Address : MUL without FPA 
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Integer, Logical, 8; Address 



MUL without FPA' 



***************************************************************************** 

MUL(8,W,L)t: mulr.rx prod.mx 

Input Mulr 

MDR Prod 

VA Add of prod 

MUL(B,W,L)3 mulr.rx muld.rx prod.wx 

Input Q Mulr 

MOR Muld 

GSR Muld 

Resources TEMP4 Multiplier 

TEMP6 Sext Multiplicand 

FLA60 Product will be neg (MULSUB when +- or -+) 

D MSB of double length prod(right j^ustified) 

Q LSB of double length prod(right justified) 

MDR 

Subroutines MULSUB, MDR_0 
**************************************************************************** 



.REGI0N/IRDX.R1L,IRDX,R1H/IRDX.R2L,IRDX.R2H 
IL.MUL2.8.W.L: 



RCTEMP6] SEXT(MCMOR]), 
ALUS SIGRD,SIZECIDEP], 
NEXr7lL.MULA 

=000 

IL.MUL3.B.W,L: 

. 000 

PUSH,R[TEMP6] SEXT(MCMDR]) , 
ALUS SIGND,SI7ECIDEP], 
LCD TNC BRA?, next/OS. WRT1 

IL.MULA: 



= 100 



• 001 

PUSH,MCTEMP4] CSIZECIDEP], 
CMP SIGNS?, NE5?T/IL. MULSUB. MDR.O 



. 1 00 

rcdst.r].si2.mcmdr],0r,q, 
write notreg^sizccidep], 
set mm.noint,ccopi signd?, 
next/il.muld 



;101 

WB^D+ALKC, 
WX.EQ,0?,NEXT/IL.MULC 



84 A4 C4 

TEMP6 <- CAND. ALUS<0> <- SIGN 

84 A4 C4 

TEMP6 <- CAND 
ALUS<0> <- SIGN 
GO EVALUATE PROD 



TEMP4 <- LIER. BRANCH ON SIGN 
COMPARE TO MULTIPLY SUB 

RETURN+3 PROD WILL BE + 
WRITE PROD & SET CC(MDR=0) 

BRANCH ON SIGN TO SET/CLR V 



RETURN+4 PROD WILL BE - 
D+ALKC = THEN NO V 
ELSE V OR MOST NEG NO. 



CMT098.MCX 
INTLOG.MIC 



U 0A50, 0880, 0039, CD8D.80A7,08A5,1 391* 

U 0A51, 0863,2008. 003C, ADDA, OOAA, 7 

U 0A52, 0880, 0022, AA7D,80A7,00A5,0 

U OA53, 0C83, 2008,013c, ADDA, 003F, 9 
U 0AA5, 0A80,0022,A13D,90A7,003F,9 
U QAA7, OA80,0036,A130,08E7,003F,9 



MICR02 1M(01) 
Integer, Logical, 



8922 
8923 
892A 
8925 
8926 
8927 
8928 
8929 
8930 
8931 
8932 
8933 
893A 
8935 
8936 
8937 
8938 
8939 
89A0 
89A1 
89A2 
B9A3 
89AA 
89A5 
89A6 
89A7 
89A8 
89A9 
8950 



E 2 
28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
I Address : HUL without *^PA 

.RE6ION/INTL0G,RlL,INTLOG.RlH/INTL0G.R2L,INTL06.R2H/JNTLO6.R3L,INrLOG.R3H 

=00 

IL.MUL8: 

;00 

we (RC2ER0]+0).SL.1,SI2E[IDEP], 
WXTSJZ>.EQ.0? 
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D.EQ.O : V OR MOST NEG 
Q = MOST NEG? 



;01 ■ 

RCDST.R].SIZ M[MDR3-Q,CC0P1, 
WRITE NOTRECSIZECJDEP], 
SET MM.N01NT,NEXT/IL.MULSETV 



IL.MULC: 



. 1 

WB D, 
WX.NE.0?,NEXT/JL.MUL8 

IL,MULWR]TE-Q: 

; 1 1 

RCDST.R3.S12 MCHDRJ-Q.CCOPI- 

WRITE N0TRE67SIZECIDEP3,IRD1 

=01 

1L*MULD: 

• 01 

WB.D,SIZE[IDEP],CC0P2,IRD1 

IL.MULSETV: 

; 1 1 

SET V,IRD1 



; (D.NE.O) OR (Q.NE.MOST NEG) : V 
; MDR IS 



(D+ALKO.NE.O ; V OR MOST NEG NO 
D.NE.O IS V, D.EQ.O THEN CHK Q FOR 
MOST NEG NO. 



((D+ALKC).EQ.O) OR (Q.EQ.MOST NEG) 
MDR IS 



Q IS POS LOOK AT D FOR V 



CMT098.MCX 
INTLOG.MIC 



MICRO? 1M(01 
Integer, Logi 



U 02A7, 0C81, 2036, ^030, OOA7J00UD 



U OOIC, 0A81,2036,A1B0,0OA7,UU,0 



U 001D, OE6A,0036.A030,58C7.A07F,0 



U 07F0, 0882J592,A03C,ADDA,007F J 



U 07F1, 068A,0036.A870,58A7.A0FE,D 



U OFED, 0080,05BE,A130,50A7,003F,9 



U OFEF, 0A80,0E7C,0130,50A7,003F,9 



) 
caU 

8951 

8952 

8953 

895A 

8955 

8956 

8957 

8958 

8959 

8960 

8961 

8962 

8963 

896A 

8965 

8966 

8967 

8968 

8969 

8970 

8971 

8972 

8973 

8974 

8975 

8976 

8977 

8978 

8979 

8980 

8981 

8982 

8983 

898A 

8985 

8986 

8987 

8988 

8989 

8990 

8991 

8992 

8993 

8994 

8995 

8996 



F 2 
28-N0V-83 16;30!35 CLOKX Rev 13.00, Clock rate = 160ns 
& Address : MUL with FPA 
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Integer, LogicaL S Address 



: MUL with FPA" 



******t*****i^***'*********************** ******* ****************************** 

MUL(B,W,L)2 mulr.rx prod.mx 

Input (Dest is memory) 

MDR 

VA 
Input (Dest is register) MDR 

6PR(rnum) 

RNUM 



Mulr 

Prod 

Add of prod 

Mulr 

Prod 

Register number of Prod 



MUL(6,W,L)3 mulr.rx muld.rx prod.wx 

Input (Dest is memory) Q Mulr 

MDR Muld 

Input (Dest is register) Q Mulr 

MDR Muld 

**************************************************************************** 

'.REGION/IRDl.RIL JRD1.R1H 
FI.MUL2.B. W.L.MEM: 

FPA M[MDR],NEXT/FI.MULSTALL.PROD; 2ND OP ON MB, STALL FOR FPA 8 FINISH 
=0 
FI.MUL3. 8. W.L.MEM: 

• 

PUSH, FPA MCMDRJ, 

LOD INC Bra?, NEXT/OS. WRT1 



WRITE 2ND OP 
GET 0P3 



FI.MULSTALL.PROD: 

;1 ; 

FPAWAIT,R[TEMP1] FPA. ALUS SIGND,; WAIT FOR RESULT, SAVE SIGN 
SI2ECIDEP],SET MW.NOINT 



07F0; 

07F1: 
OFED: 
OFEF; 



;*********FORCE ADDRESS****"*^**; 

RCDST.RJ.SI2 MCTEMP1], ; WRITE RESULT AND SET CCODES 

WRITE N0TREGTSIZECIDEP],CC0P1 

;*********FORCE ADDRESS*********; SPLIT ON SIGN OF RESULT 

FPAWAIT,RCTEMPn,FPA,ALUS? ; GET UPPER HALF OF RESULT 

;01*******F0RCE ADDRESS*********; RESULT IS POSITIVE, NO OVERFLOW IF 

W8_RCTEMP1],CC0P2,SIZECIDEP],IR^1 ;UPPER HALF IS 0, 



;n****«**F0RCE ADDRESS********* 
W8 RCTEMP13+1,CC0P2,SIZECIDEP], 
IRDl 



RESULT IS NEGATIVE, NO OVERFLOW IF 
UPPER HALF IS -1. 



CWT098.MCX 
INTLOG.MIC 



M1CR02 1M(01 
Integer, Logi 



U OOOA, 0086, A03A,A1BD,80A7, 0^10,0 



U 0005. OC86,603A,^180,98C7,OA15,0 



U 0006, 0C86J03A,AB6D,80^7,00AA,[) 



U OA^D, 0084,0587, 0030, 80A7,004A,0 



U O^AF, 0484, 0E77, 0030, 8OA7,00A4,0 



U 0440, 0080,4002, 5B6D,88C7, 0403,0 



U 0443, 0064,1009,093C,4DDA,004A,8 



U 0444, CC64,1008,093C,4DDA,004A,A 



) 
cal, 

8997 

8998 

8999 

9000 

9001 

9002 

9003 

9004 

9005 

9006 

9007 

9008 

9009 

9010 

9011 

9012 

9015 

9014 

9015 

9016 

9017 

9018 

9019 

9020 

9021 

9022 

9023 

9024 

9025 

9026 

9027 

9028 

9029 

9030 

9031 

9032 

9033 

9034 

9035 

9036 

9037 

9038 
9039 
9040 
9041 
9042 
9043 
9044 
9045 
9046 
9047 
9048 
9049 
9050 
9051 



28-N0V-83 
& Address 

.TOC 



G 2 
16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
: EMUL without FPA 
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Integer, Logical, S Address 



EMUI. without FPA*' 



********** ***********<^**** ******************** ****************************** 
EMUL mulr.rl muld.rl add.rl prod.wq 



Input 



Resources 





MDR 

OSR 



Mulr 
Muld 
Muld 



TEMP6 Sext Multiplicand 

TEMP4 Multiplier- 

TEMP2 MSB Addend/Work 

TEMPI LSB Addend 

FLAGO Product will be neg (MULSUB when +- or -+) 

D MSB of double length prod(right justified) 

Q LSB of double length prod(right justified) 

MULSUB. MDR_0 
**************************************************************************** 

'.RE6I0N/IRDX.R1L,IRDX.R1H/IRDX.R2L,IRDX.R2H 

=00 

11. EMUL; 

;00 

PUSH,MCTEMP4J Q, 

LCD INC BRA?.FlEXT/OS.RED 



Subroutines 



7A 

TEMP4 <" LIER 
EVALUATE ADDEND 



;01 ' 

PUSH,MCTEMP6]^Q, 

ALUS SI6ND,SI7EUD£P], 

LCD iNC BRA?, NEXT/OS. WRT2 



TEMP6 <- CAND. ALUS<0> <- SIGN 
EVALUATE PROD 



;10 ; 

MCTEMPn_Q,SIZECL0N6J,SI6ND CMP?; TEMPI <- LSB OF ADD. ADD POS OR NEG? 

rREGI0N/INTL0G.RlL,INTL0G.RlH/INTL0G.R2LJNTL06.R2H/INTL06.RbL,lNTL06.R3H 
=01 ;01 

RCTEMP2] 0,NEXT/IL.EMUL1 



;li 



RCTEMP2] -1,NEXT/IL,EMUL1 
=000 
IL.EMUL1: 

• 000 

PUSH,WB Q MCTEMP43,SIZECLONG3, 
CMP S1GRs7,NEXT/IL. MULSUB, MDR.O 

=011 

F I. EMUL. ADD: 

;011 

fiCDSr.R] M[TEMP13+Q,SIZECIDEP], 
WRITE NOTREG,CCOP1,SET MM.NOINT, 
REG M0DE?,NEXT/IL.EMUL2 



=100 ;100 



RCDST.R] MCTEMP13-Q.SIZECIDEP3, 
WRITE N0TREG,CC0P1,SET MM,N0INT, 
REG M0DE?,NEXT/IL.EHUL3 



ADDEND IS POS. SET MSB TO O 
ADDEND IS NEG. SET MSB TO -1 



TEMP4 <- LIER. BRANCH ON SIGN 
COMPARE TO MULTIPLY SUB 



RETURN+3 PROD IS POS OR EMUL WITH FPA 
WRITE LSB OF PRODUCT 



RETURN+4 PROD IS NEG 
WRITE LSB OF PRODUCT 



CMT098.WCX 
INTLOG.MIC 



H 2 
MICR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Integer, LogicaU 8 Address : EMUL without FPA 
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u 0^A8, 0^80,1009, 0030,0AA7,00AA, 9 

u 0AA9, 0884,0061,0030,90^7,0046,6 

U OAAA, 0880, 1008, 0030, 04A7,00AA,B 

■J OAAB, 0C84, 0063, 0030, 9047, 0046, 6 

U 0466, OC84,2592,412F,^5DA,003F,9 



9052 =0 

9053 IL.EMUL2: 

9054 ;0 ■ 

9055 we MCTEMP1]+Q,VA VA+4 
9056 

9057 ; 1 - 

9058 RCTEMP2] D+RB+ALKC,CC0P2, 

9059 SJZECJDEP],NEXT/JL.EMUL4 

9060 =0 

9061 IL.EMUL3: 

9062 ; 

9063 WB MCTEMP1D-Q,VA VA+4 
9064 

9065 ; 1 -" ■ 

9066 RCTEMP2D RB-D-ALKC,CC0P2, 

9067 SI2ECJDEP] 
9068 

9069 IL.EMUL4: 
9070 

9071 RCOST.R+1] MCTEMP2], 

9072 WRITE N0TREG,SIZECLCNGJ,IRD1 



DEST IS MEM 

DO ADD TO RESTORE ALKC I BUMP VA 

DEST IS REG (OR MEM FROM ABOVE) 
TEMP2 <- MSB OF PROD, SET CC 
60 WRITE MSB PROD 



DEST IS MEM 

DO SUB TO RESTORE ALKC 6 3UMP VA 

DEST IS REG (OR MEM FROM ABOVE) 
TEMP2 <- MSB OF PROD, SET CC 



WRITE MSB OF PROD 



CMT098,MCX 
INTLOG.MK 



MICR02 1M(01 
Integer, Logi 



U 0018, 0480, 0036, A180-OOA7.0A10,0 



u 0019, 0085, 2592, 4180, 58C7, 004,0 



U OOIA, 0084, 0587, 0870, 984/, 0000, 9 



U 0009, 0284, 0036, 4030, 0047, 402A,E 



J 0008, 0484, 0E77, 0030, 8047, 0000, 9 



U 02AE, 0A84, 0036. 4030, C047, 4028,1 



U 0281, 0480, 0005, 7030, C047, 0044, 3 



) 
cat, 

9073 

9074 

9075 

9076 

9077 

9073 

9079 

9080 

9081 

9082 

9083 

9084 

9085 

9086 

9087 

9088 

9089 

9090 

9091 

9092 

9093 

9094 

9095 

9096 

9097 

9098 

9099 

9100 

9101 

9102 

9103 

9104 

9105 

9106 

9107 

9108 

9109 

9110 

9111 

9112 

9113 

9114 

9115 

9116 

9117 

9118 

9119 

9120 

9121 

9122 

9123 

9124 

9125 



I 2 

28-NOV-83 16:30j35 CLOKX Rev 13.00, Clock rate = 160ns 
& Address : EMUL with FPA 
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JOC 



I.Ueger, Logical, I Address 



: EHUL with FPA' 



****** ****<******************<******<f*********** ****************************** 
EMUL niulr.rl muld.rl add.rl prod.wq 
Input Mulr 

MOR Muld 

OSR Muld 

Resources TEMP3 Work 

TEMP2 MS8 Addend/Work 

TEMPI LSB Addend 

TEMPO Work 

D MS8 of double length prod 

Q LSB of double length prod 

**************************************************************************** 

.REGI0N/IRD1.R1L,1RD1.R1H 

=00 

F 1 . EMUL : 

;00 

LOD INC 9RA?, 
PUSH, NEXT/OS. RED 



;01 

PUSH,R[TEMP1] MCMDR], 

ALUS signo,sj2ecidepj, 
LOD Tnc BRA?, next/OS. wrti 



;10 

RCTEMP2].0, 
ALUS? 



=01 
FKEMULJO: 

;01 ■ 

fPAWAIT- 

RCTEMPOJ.FPA, 

NEXT/FJ.EMUL.20 



GET THE ADD.RL 

AND WRITE MULD.RL TO FPA 



;11 ■ 

nCTEMP2]^-1, 
NEXT/FI.FMUL.10 



FI. EMUL. 20: 



rPAWAIT, 
RCTEMP3J FPA 



MCTEMP03 D RCTEMP3], 
NFXT/F], EMUL. ADD 



ADD.RL 10 WORKING TEMP 
SAVE SIGN AND GET PROD.WQ 



GUESS SECOND HALF " 
C JRECT? 



POSITIVE OR ZERO 
STALL FOR FPA 
SAVE LSB OF PRODUCT 
CONTINUE ON 

NEGATIVE 

PES,Vi OTHER HALF 

CO^^■»NUE ON 



WAIT FOR FPA 

GET MSB Cf -SODUCT 



GET TO CORRECT D AND Q 
JOIN MAIN FLOWS OF EMUL 



CMT098.MCX 
INTLOCMIC 



U 0030, 0880,4S16,5C7D,8^E7,OOOA,8 



U 0051, 08A0,^817JC7D,84E7,000^,8 



U 003?. 0OAO,A816,5C7D,84E7,00O5,4 



U 0033, 0080,^817,K7D,8AE7,0005,A 



MICRO? 1M(01) 
Integer, Logical, 



9126 

9127 

9128 

9129 

9130 

9131 

9132 

9133 

913A 

9135 

9136 

9137 

9138 

9139 

9U0 

9U1 

9K2 

9U3 

9U4 

9U5 

9U6 

9U7 

9U8 

9U9 

9150 

9151 

9152 

9153 

915A 

9155 

9156 

9157 

9158 

9159 

9160 

9161 

9162 

9163 

91 6A 
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Integer, Logical, & Address 



: MULSUB.MDR.O' 



******i^**************^**************************** ****************'********** 



Inputs 



Outputs 



Returns 



Resources 



TEMP4 
TEMP6 
DSI2E 
I.ATCH 

D 


FLAGO 
MDR 

+A 
STEPC 



nuitipner 

Sext Multiplicand 

No, of bits to mul(0=8, 1=16, 2=32, 5=32) 



MSB of double length prod (right justified) 

LSB of double length prod (right justified) 

Product will be neg (when +- or -+) 


Product will be pos 
Product will be neg 



ft**ft**********»****HH*»t*«r**«t**«f**********v**<^H*i^******^*********** ********** 

=00 
1L.MULSU8.MDR.0: 

;00-" 

Q SEXT(HCTEMP4J), 
STZECJDEP],MDR^0, 
DSIZE?,NEXT/IL,MULSUB.CAND+ 



MULSUB CAND* LIER+ 

Q <- SIGN EXTENDED LIER, MDR <- 



; 01 

Q -SEXKMCTEMPAD), 
STZECJDEP],MDR.O,SET FLAGO, 
DSIZE?,NEXT/IL, MULSUB, CANn+ 



; 1 ■ 

Q SEXT(M[TEMP43), 
STZECIDEP],MDR„0,SEr FLAGO, 
DS J ZE?,NEXT/IL. MULSUB. CAND- 



. 1 1 . 

-SfcXTCMCTEMP'iJJ, 
STZE[IDEP],MDR„0, 
DSJZE?,NEXT/JL. MULSUB. CAND- 



HULSUB CAND+ LIER- 

a <- SIGN EXTENDED LIER, MDR <- 

SET PROD WILL BE NEG FLAG 



MULSUB CAND- LIER+ 

<- SIGN EXTENDED HER, MDR <- 

SET PROD WILL BE NEG FLAG 



MULSUB CAND- LIFR- 

Q <" SIGN EXTENDED LJER, MDR <- 



CMT098.MCX 
INTLOG.MIC 



U 00^8, 00AO,0027,9031,80A7,00OA,6 



U 00A9, 08A8,0027,9031,80A7,000A,6 



U OOAA, 0880,0027, 9031, 80A7,000A, 6 



U OOAB, 0880,0027,9031,8047,0004,6 



U 0046, 0880,0027,9351,8047,0004,6 
U 0047, 0480, 0027, 9431, A047, 0004,: 
I' OOAC, 0480,0027,9081,8047,0000,3 
OOAD, OC80, 0027, 9081, 8047, 0000, 4 



MICRO? 1M(01) 
Integer, Logical, 



9165 

9166 

9167 

9168 

9169 

9170 

9171 

9172 

9173 

9174 

9175 

9176 

9177 

9178 

9179 

9180 

9181 

9182 

9183 

9184 

9185 

9186 

9187 

9188 

9189 

9190 

9191 

9192 

9193 

9194 

9195 

9196 

9197 

9198 

9199 

9200 

9201 

9202 

9203 



K 2 

28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
S Address : MULSUB.MDR.O 
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=00 

1L.MULSU8.CAND+: 
;00 



MULFAST+ CAND IN RCTEMP63, 
SIZECIDEP3,STEPC 2, 
NEXT/IL.MULSUB.+COOP 



,01 

MULrAST+ CAND IN RCTEMP6:J, 
SIZECIDEP],STEPC 6, 
NEXT/IL.MULSUB.+COOP 



. 1 

MULfAST+ CAND IN RCTEMr^6], 
SIZECJDEP],STEPC 14., 
NEXT/IL.MULSUB.+EOOP 



; 11 

MULFAST+ CAND IN RCTEMP6J, 

SIZECIDEP3,STEPC^U., 

NEXT/lL.MULSUB.+roOP 



=0 

IL.MULSUe.+LOOP: 
;0 



MULFAST+ CAND IN RCTEMP63, 

SIZECIDEP], 

D8Z ST£PC?,NEXT/IL.MULSU8,+L00P 



^0 



; 1 

MULFAST+ CAND IN RCTEi^P63, 
ISIZECIDEPD,FLA60? 



; 

MULFAST+ CAND IN RCTEMP6J, 
SIZECIDEP], RETURN [+3] 



; 1 

MULFAST+ CAND IN RCTEMP6L 
SIZECIDEP], RETURN [+4] 



MULSUB CAND+ BYTE 



MULSUB CAND+ WORD 



MULSUB CAND+ LONG 



MULSUB CAND+ OUAD(EMUL) 



STAY IN LOOP TILL STEP tNT = 



SC = 0, WILL PROD BE POS OR NEG? 



PROD WILL BE POS 



PROD WILL BE NEG 



CMT098.MCX 
INTLOG.MIC 



u C05A, 0CAO,00?6, 9031,80^7, 0006, C 



U 0055, 0AA8, 0026, 9031, 80A7, 0006, C 



U 0056, 0^BO,0026, 9031,80^7, 0006, C 



0057. 0480,0026,9031 -80A7, 0006, C 



U 006C, 0480, 0026, 9331, 80A7,^,006,C 
U 006D. 0080,0026,9451,8047,0007,2 
U 0072, 0080,0026,9081,8047,0000,3 
0073, 0880,0026,9081,8047,0000,4 



MICR02 1M(01) 
Integer, Logical, 



9204 

9205 

9206 

9207 

9208 

9209 

9210 

9211 

9212 

9213 

9214 

9215 

9216 

9217 

9218 

9219 

9220 

9221 

9222 

9223 

9224 

9225 

9226 

9227 

9228 

9229 

9230 

9231 

9232 

9233 

9234 

9235 

9236 

9237 

9238 

9239 

9240 

9241 

9242 
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=00 

IL.MULSUB.CAND-: 
;00 



MULFAST- CAND IN RCTEMP6J, 
SJZE[IDEP],STEPC 2, 
NEXT/JL.MULSUB.-UOOP 



;01 

MUl.FAST" CAND IN RCTEMP63, 
SIZECIDEP],STEPC 6, 
NEXT/JL.MULSUB,"COOP 



; 1 

MULFAST- CAND IN RCTEMP6], 

SIZECJDEP],STEPC^14., 

NEXT/IL.MULSUB.-COOP 



;10 

MULFAST" CAND IN RCTEMP63, 

SIZEEIDEP],STEPC^14., 

NEXT/JL.MULSU6,-C00P 



=0 

IL.MULSUB.-LOOP: 
;0- 



MULFAST- CAND IN RCTEMP6], 

SIZECIDEP3, 

D8Z STEPC?,NEXT/JL.MULSU8,-L00P 



=0 



• 1 

MULFASl- CAND IN RETEMP6J, 
SIZECIDEP],FLA60? 



;0 

MULFAST- CAND IN RCTEMP6], 
SIZECIDEP], RETURN [+33 



; 1 - 

MULFAST- CAND IN RCTEMP63, 
SIZECIDEP3, RETURN C+43 



MULSUB CAND- BYTE 



MULSUB CAND- WORD 



MULoUB CAND- LONG 



MULSUB CAND- QUAD(EMUL) 



STAY IN LOOP TILL STEP CNT = 



SC = 0. WILL PROD BE PCS OR NEG? 



PROD WILL BE POS 



PROD WILL BE NEG 



CMT098,MCX 

INTLOG.MIC 



MICRO? 1M(01 
Integer, Logi 



U 0389, O^AS.aESt, 0180, 08C7, 0011,0 



u O^BF, OCAD,2E5E,01B0,08C7, 0011,0 



U 0^C9, 0CB5,2E5E,0ie0,08C7, 0011,0 



U 0?C0, 0CA5,?E5E, 0180, 08C7, 0010,0 



U 0301, 0AAD,2E5E, 0180, D8C7, 0010,0 



0305, GABS, ^c5E, 0180, 08(7,001 0,0 



) 
cal, 

92A3 

92AA 

92A5 

92A6 

9?^7 

92A8 

9249 

9250 

9251 

9252 

9253 

925-; 

9255 

9256 

9257 

9258 

9259 

9260 

9261 

9262 

9263 

926A 

9265 

9266 

9267 

9268 

9269 

9270 

9271 

^272 

9273 

927A 

9275 

9276 

9277 

9278 

9279 

9280 

9281 

9282 

9283 

928-; 

9285 

9286 

9287 

9288 

9289 

9290 

9291 

9292 

9295 

929-i 

9295 

9296 

9297 
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.TOC 



Integer, togual, % Address 



\>l\J'' 



DJV(8,W,L)2 divr.rx quo.mx 

Input Divr 

MDR Quo 

VA Add of quo 

DJV(8,W,L)3 divr.rx divd.rx quo*wx 

Divr 
Divd 
Divd 

Sext Divisor 

LSB Dividend 



Divisor Pos (Set by DIVSUB) 

Ediv (MBZ) 

Quotient will be Neg (WHEN +- OR -+) 

Uncorrected Remainder 

Quotient 

'.REGJ0N/JRDX.R1L,IRDX,R1H/IRD.X.R2L,IRDX.R2H 
IL.DIVB2: 



Input 







HOR 




OSR 


Resources 


TEMP3 




TEMPI 




TEMPO 




FLA63 




FLAG2 




FLAGO 




D 







Subroutines 


DIVSMB 



RCTEMP3] SEXT(MCMDR3),STEPC.2, 
ALUS SIGRD,SIZE[IDEP], 
LCD INC BRA?, NEXT/OS. MOD 
IL,DJVW2: 



RCTEMPS] SEXT(MCMDR3),STEPC 6, 
ALUS SIGRD,SIZtCIDtP], 
LOD TNC bra?, NEXT/OS. MOD 
IL.DIVL2: 



RCTEMP3] SEXT(MtMDftJ),STEPC.U., 
ALUS SIGRD,SI2E[IDEP], 
LOD TNC bra?, NEXT/OS. mod 



1L,DIV83: 



RCTEMP3] SEXT(MCMDR]),STEPC.2, 
ALUS SIGRD,SIZECIDEP], 
LOD TnC bra?, NEXT/OS. red 
IL.DIVW3: 



RCTEMP3D SEXT(M[MDR]),STtPC.6, 
ALUS SIGF]D,SIZECIDEPJ, 
LOD TnC bra?, NEXT/OS. red 
IL.DIVL3: 



RCTEMP3] SEXT(MCMDR3),STEPC U,, 
ALUS SIGRD,SIZ£CIDEP], 
LOD TNC BRA?, NEXT/OS. RED 



86 

TEMP3 <- SIGN EXTENDED SOR. SET UP 
CNT FOR BYTE, GO EVALUATE END(QUO), 
(JRD ROM WILL 60 TO IL.DIV2.e,W.L) 

A6 

TEMP3 <- SIGN EXTENDED SOR. SET UP 
CNT FOR BYTE. GO EVALUATE ENDCQUO), 
(IRD ROM WILL GO TO IL.D1V2,8.W.L) 

C6 

TEMP3 <- SIGN EXTENDED SOR, SET UP 
CNT FOR BYTE. GO EVALUATE END(QUO). 
(IRD ROM WILL GO TO IL.DIV2.B.W,L) 



87 

TEMP5 <- SIGN EXTENDED SOR. SET UP 
CNT FOR BYTE. GO EVALUATE END(QUO). 
(IRD ROM WILL GO TO IL.DIV3.B.W.L) 

A7 

TEMP3 <" SIGN EXTENDED SOR. SET UP 
CNT FOR BYTE. 60 EVALUATE END(QUO), 
(IRD ROM WILL GO TO IL.DIV3.B.W.L) 

C7 

TEMP3 '-' SIGN EXTENDED SOR. SET UP 

CNT FOR BYTE. 60 EVALUATE END(QUO), 

(IRD ROM WILL GO TO IL.DIV3.B.W.L) 



CMT098.MCX 
INTLOG.MK 



MICRO? 1M(01) 
Integer, Logical, 



'- 030". 0C87,?815.7B7D,98A7,00A5,6 

J C08C, 0881, 2816, 51BD, 8047, OAU,0 
U 008D, 08ti6,05BE,6B7D.98A7,00A5,6 

0A5A, 0C80,003^,AB7D,80A7, 0005,1 
U OA55, CC8?,0008,013C.ADDA,003F,9 

•0 0456, 0C8o,103A,A87D,88C7,0AAA,8 
Li CA57, 0062,000A,AO3C,ADDA,O0FB,8 



J 0051, 088^,0O^C,713C,ADDA,OO3^9 



U 0053, 0862,159?,A03C,ADDA,00AA,7 



9298 
9299 
9300 
9301 
9302 
9303 
930A 
9305 
9306 
9307 
9308 
9309 
9310 
9311 
9312 
9313 

9;u 

9315 

9316 

9317 

9518 

9319 

9320 

9321 

93c2 

9523 

932A 

9525 

9326 

952/ 

9328 

9329 

9530 

933^ 

9552 

9353 

933A 

9355 

9536 

9557 

9358 

9359 

9340 

93A1 
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a Address : DIV 

IL,0IV2.B.W.L: 

MTEMPO D SE)'T(MDR), ; 0< SIGN EXT END(LSB)- D<- OCMSB END) 

SIZEnI5EPj,ACUS?.NEXT/JL.DJVF0RK; CHR FOR DIV BY 
=0 
IL.DJV3.6.W.L: 

;0 ; 

PUSH,Q SEXT(MCMDR3),SIZEriDEP3, ; <- SIGN EXT END(LSB) 

LOD inC bra?, next/OS. wrti ; go evaluate quo 

;1 ; 

MCTEMPO] D RCZEROJ, ; D <- 0(MSB END) 

A'.US?,NEXt7IL.DIVF0RK ; CHECK FOR DIV BY 

.REGION/INTLOG.R1L,INTLOC..R1H/INTLOG.R2L,INTLOG,R2H/INTLOG.R3LJNTLOG.R3H 
=00 ;00 - ; RETURE-2 QUO WILL PE + 

Q IS NEG?,SIZECiDEPJ, ; CHK QUO FOR V 

NEXT/JL.DIVQU0+ 

;01" -— ; RETURN-1 QUO WILL BE - 

RCDST.R],SIZ MCTEMP0J-Q,CCOP1, ; WRITE -C CTEMP0=0) 
WRITE N0TREG7SIZE[IDEPJ,IRD1 ; 

IL.DIVFORK: 

;10 ; SOR.NE.O 

PUSH,M[TEMP1] Q,SIZE[IDEP], ; TEMPI <- LSB END. BRANCH ON SIGN 

CMP SIGNS?, NE5iT/IL.DIVSUB ; COMPARE TO DIVIDE SUB 

;11 - — ; SOR.EQ.O 

RCDST.RD.SIZ MCTEMPOJ.OR.Q, ; WRITE LSB END(TEMPO=G) 

CC0P1, WRITE FJOTREG,SIZECIDEP], ; AND GO TO CHARLIE 
SET MM, NOINT, NEXT/IF INT.DBZ 

.R£G10N/IRDX.R1L,IRDX.R1H/IRDX.R2L,IRL v.R2H 

=01 

iL.D:VQU0+: 

;01 - --; QUO IS PCS 

RCDST.R],SIZ Q D,SIZECIDEP] , ; WRITE DEST(USED BY CVT6W.BL WD 
WRITE N0TREG7CC0P1,IRD1 

;11 ; QUO IS NE(i : OVER' .'W 

RCDST.RD.SIZ MCTEMP1],CC0P1, ; WRITE END 

WRITE NOTREG,SIZECIDEP], 

SET MM.NOINT,NEXT/IL.MULSETV ; & 60 SET V 
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CMT098.MCX 
INTLOG.MIC 



M1CR02 1M(01) 
Integer, Logical, 



B 3 
28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
6 Address : EDIV 



Page ^33 I 



U 0064, 0ce5,a59Z,61B0,80A7,0AU,0 



U 0065, 0*^56, 303A,493D,98C7,044A,C 



U 0066, 0^86, 0581,7870, 5847, 003F, 6 



9342 

9343 

9344 

9345 

9546 

9347 

9348 

9349 

9350 

9351 

9352 

9353 

9354 

9355 

9356 

9357 

9358 

9359 

9360 

9361 

9362 

9363 

9364 

9365 

9366 

9367 

9368 

9369 

9370 

9371 

9372 

9373 

9374 

9375 

9376 

9377 

9378 

9579 

9380 

9381 

9382 

9383 

9384 

9385 

9586 

9387 

9388 

9589 



,TOC 



Integer, Logical, & Address 



EDIV 



EDJV divr.rl divd.rq quo.wl rem.wl 
Input Q Di'vr 

MDR Divd 

Resources TEMP7 RNUM/VA for Quotient OS 
rEMP5 Uncorrected Remainder 
TEMP4 RNUM/VA for Remainder OS 
TEMP5 Sext Oiwisor 
TEMP2 MSB Dividend 
TEMPI LSB Dividend 
TEMPO 

FLA65 Divisor Pos (Set by DIVSUB) 
FLAG2 Ediv (set to 1 by Ediv) 
FLA61 OS for Quotient is reg mode 
FLA60 Quotient will oe Neg (WHEN +- OR -+> 

D Uncorrected Remainder 

Quotient 

PLATCH Sign of Dividend, Divide By 0, Overflow 

Dividend + PL<4:0>=31 PL<5>=1 
Dividend - PL<4:0>=0 PL<5>=1 
Divide BY PL<4:0>=0 PL<5>=0 
Overflow PL<4:0>=1 PL<5>=0 
Subroutines DIVSUB 

MM. PR8. WRITE. SIZ 

.REGI0N/IRDX.R1L,IRDX.R1H/IRDX.R2L,IRPX.R2H 



=00 
IL.EDIV: 



; 00 

PUSH,R[TEMP2]„D,MCM0R3, 

STEPC„14., 

LOD IRC BRA?, NEXT/OS. WRT1 

; 01 - 

PUSH,MCTEMP31 Q,ALUS^SIGND, 
5IZECIDEP3,SET FLAG2, 
REG M0DE?,NEXT/IL.ED1VA 

; 10 

rctemp1] mctempoj 0. 
aCus?,next/il.ediv8 



7B 

TEMP2 a D <- MSB END 

GO EVALUATE QUO 

TEMP3 <- SOR, SET EDIV FLAG 
REGISTER MODE ? 



RETURN FROM OS.WRTl FOR REM 

U <- LSB END, TEMPO FOR DIVSUB 

MDR <- FOR WRT Q, BRA ON SOR = 



CMT098.MCX 
INTLOG.MIC 



MICR02 1M(01 
Integer, Logi 



U O^AC, 0185,BED2,01BF J8A7.00U,0 



U OAAO, 09-!»D,6EF6,4lBF,F8A7,00U,0 



U 03F^, 0080,00B8,06FD,80A7,083F J AOO* 



U 03F5, 0480.0038J6ED,8047,083F J AOO* 



U 03F6. 0A8O,2592,AB6O,08C7,0C^A,8 3A0* 



U 03F7, 0180,0EF6.A030,00A7,00A6,C 



IJ 0A5A. 0A80,2592,4B60,08C7,0CA';,8 340* 



U 045B, 018C,0EF6,A030,00A7,00A6,C 



U OA58, 0A80.00B8,86FD,8047,083F J 355* 



U 0459, 0480, 0038JB6D, 8047, 083F,1 436* 



;1 ; REG MODE 

RTeMP7 RNUM PL<4-0> 31 Fl<5> 1, ; SAVE RNUM, SET UP PL FOR DIVIOEND+, 

SET FLJGI, " " ; SET REG MODE FLAG, 

LOD INC BRA?, NEXT/OS. WRT1 ; GO EVALUATE REM 

;00****FORCE ADDRESS************; RETURN-2 QUO WILL BE + 

O.NOT IS POS?,NEXT/IL,EDIVC ; CHECK FOR V 

;01****FORCE ADDRESS************; RETURN-1 QUO WILL BE 

Q R[ZER0]-Q,SI2ECL0NGJ, ; NEGATE QUOTIENT & SEE'lF 

WB<31-30>?,NEXT/IL.EDIVC ; V OCCURED 



C 3 

) 28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
cat, & Address : EDIV 

9390 .REGION/INTLOG,R1L,INTLOG.R1H/INTLOG.R2L,INTLOG.R2H/1NTLOG.R3L,INTLOG.R3H 
9391 

9392 =0 

9393 IL.EDIVA: 

9394 ;0 ; NOT REG MODE 

9395 RTEMP7 MCVA] PL<4-0> 31 PL<5> 1,; SAVE VA, SET UP PL FOR DIVEND+, 

9396 LOD INC BRA?,NEXT/0S7WRT1 ; AND 60 EVALUATE REM 
9397 
9398 
9399 
9400 
9401 
9402 

9403 03F4: 
9404 
9405 
9406 

9407 03F5: 
9408 
9409 
9410 
9411 

9412 03F6: 

9413 IL.EDIV8: 

9414 ;10****FORCE ADDRESS************; SOR.NE.O 

9415 PUSH,W8 HCTEMP23,SI2E[LON63, ; WBUS <- MSB DIVIDEND 

9416 CMP SIGRS?,NEXT/JL.DIVSUa ; BRANCH ON SIGN COMPORE TO DIVSUB 
9417 

9418 03F7: 

9419 ;11****F0RCE ADDRESS************; SOR,EQ.0(DIVIDE BY 0) 

9420 PL COLNEXT/JL.EDIVD ; PL<4:0>=0, PL<5>=0 : DIVIDE BY 

9421 045A: 

9422 FREE.045A: 

9423 ;****L0CATI0N NOT USED**********; SOR.NE.O 

9424 PUSH,WB M[TEMP2],SI2E[L0NGJ, ; WBUS <- MSB DIVIDEND 

9425 CMP SIGRS?,NEXT/IL. DIVSUB ; BRANCH ON SIGN COMPORE TO DIVSUB 
9426 

9427 0458: 

9428 FREE. 0458: 

9429 ;****LOCATION NOT USED**********; SOR.EQ.0(DIVIDE BY 0) 

9430 PL COJ,NEXT/IL,EDIVD ; PL<4:0>=0, PL<5>=0 : DIVIDE BY 
9431 

9432 0458: 

9433 FREE. 0458: 

9434 ;00****LOCAT10N NOT USED********; RETURN-2 QUO WILL BE + 

9435 N0T.Q<31>?,NEXT/IL,EDIVC ; CHECK FOR V 
9436 

9437 0459: 

9438 FREE. 0459: 

9439 ;01****LOCATION NOT USED********; RETURN-1 QUO WILL BE , 

9440 Q RCZER03-Q,SIZE[L0NG], ; NEGATE QUOTIENT & SEE IF 

9441 SlGND CMP?,NEXT/IL.ED1VC ; V OCCURED 
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CMT098.MCX 
INTLOG.MIC 



MICR02 1M(01 
Integer, Log1 



D 3 
) ?8-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
cat, & Address : EDIV 
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U 03F1, 0880,003A,5A3D,80A7,003F,2 



U 03F2, 0580, 0EF6,A030,0847, 0046, C 



U 03F3, 0486, 5026, AB7D,98A7,00A6,1 



U 045C, 0580, 0EF6, 4030, 0847, 00A6,C 



U 045D, 0486, 5026, AB7D, 9847, 0046,1 



U 045E, 0486, 5026,AB7D, 9847, 0046,1 



U 046C, 0080,1005,7030,8047,0046,1 



U 0460, 0480, 5000, 2030, C047, 0046,1 



U 0461, 0085, 6036, 4931, 0047, 004A,E 



U 0463, 0880, 0021, 24F0,C047, 0046,0 



V 
V? 



: (P0S:Q<31> = 1) 
: <N'EG: -Q = OR PCS ) 



OVERFLOW, Q NOT EQUAL TO ZERO 
PL<4:0>=1, PL<5>=0 : 



NO V : (NEG:-Q < 0), (POStQ IS PCS) 
UN-SHIFT REM & SAVE IN TEHP6 & D 
TEST ALUS<1> FOR REM CORRECTION 



9442 03F1: 

9443 IL.EDIVC: 

9444 ; 01 

9445 Q IS ZER0?,NEXT/IL.EDIVC1 

9446 03F2: 

9447 IL.EDIVC1: 

9448 ; 1 

9449 PL C1J,NEXT/IL.EDIVD 
9450 

9451 03F3: 

9452 ; 11 

9453 MCTEMP5] D REM, 

9454 ALUS?,NE5Jt7IL.ED1VF 
9455 

9456 045C: 

9457 FREE.045C: 

9458 ;00****LOCATION NOT USED****^***; V : (P0S:Q<31> = 1) 

9459 PL C13,NEXT/IL.EDIVD ; PL<4;0>=1, PL<5>=0 : 
9460 

9461 045D: 
946? FREE.045D: 

9463 ;01****L0CATI0N NOT USED********; FREE LOCATION 

9464 MCTEMP53 D REM, ; UN-SHIFT REM & SAVE W TEMP6 Z D 

9465 ALUS?,NE5?T7IL.EDIVF ; TEST ALUS<1> FOR REM CORRECTION 
9466 

9467 045E: 

9468 FREE,045E: 

9469 ;11****L0CATI0N NOT USED********; NO V : (N£G:-Q < 0), (POS:Q IS POS) 



MCTEMP5] D REM, 
ALUS?,NE5i[T7lL.EDIVF 



9470 
9471 
9472 
9473 

9474 IL.EDIVD: 

9475 ; ■ 

9476 Q MCTEMP13 D RC2ER0], 

9477 NfXT/IL.EDIVr 

9478 =00 

9479 IL.EDIVE: 

9480 ;00 • 

9481 MCTEMP5]-RrTEMP3] 
9482 

9483 IL.EDIVF: 

9484 ;01 - 

9485 RCTEMP41 RNUM, 

9486 REG M0DE?,NEXT/IL .EDIVG 

9487 =11 

9488 ; n ■ 

9489 D D+RCTEMP3],FLAG3?, 

9490 NEXT/IL.EDIVE 



UN-SHIFT REM & SAVE IN TEMP6 & 
TEST ALUS<1> for REM CORRECTION 



V OR DIVIDE BY 

Q <- LS8 END. D <•■ 



SOR IS NEG RE-DO CORRECTION 
D <- UNCORRECTED REM - SOR 



ALL as WITH DSQ IS DONE LETS MOVE ON 
SAVE REG NO % 
SEE IF REG MODE 

CORRECT REMAINDER (ASSUME SOR POS) 
D<-(UNCORRECTED REM-SOR) IS SOR POS 



CMT098,MCX 
INTLOG.MIC 



U OUE, 0885, B592, ^031 ,00^7,0579, 6 
U O^AF, 088UD58E,45F1,C4A7,0046,5 

U 0A65, 086vj,003A,A03D,8D08,00^6,E 

U 0467, 0C62,000A,A03C,C8A7,O0A6,E 

U 0A6E, 0081,DAOA,7DF1,OAA7,OOA6,8 
U 0A68, 0A84,05B2,403C,A5DA,00AA,7 
U 0A69, 0884,05e2.A13C,A5DA,003F,9 
U 046A, 0C84,05B2,A03C,A5DA,00FB,8 
U 046B, 088A,05B3,013C,'i5DA,003F,9 



M1CR02 1M(01) 
Integer, Logical, 



9491 

9A92 

9493 

949A 

9A95 

9A95 

9497 

9498 

9499 

9500 

9501 

9502 

9503 

9504 

9505 

9506 

9507 

9508 

9509 

9510 

9511 

9512 

9513 

95U 

9515 

9516 

9517 

9518 

9519 

9520 

9521 

9522 

9523 

9524 

9525 

9526 

9527 



E 3 

28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
& Address : EDIV 
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=0 
IL.EDIVG: 



; 

PUSH,RCTEMP43 MCVA3, 
NEXT/MM. PRB.WRjTE.SiZ, 00 

;1 

VA_RNUM_RCTEMP7J,FLA61? 

=01 ; 01 

WRITE Q,CC0P1,SET MM.NOINT, 
SIZECJDEP],NEXT/IL.ED1VH 

; 1 1 

RC6PR.R].SIZ MCTEMPOJ.OR.Q, 
SIZECIDEP],CC0P1,SET MM.NOINT 

IL.EDIVH: 



VA RNUM RCTEMP4] CLOBBER Q, 
PL<4-0>TEQ,0? PL<5>? 



=00 



; 00 ■ 

RCDST.R] 0, WRITE N0TRE6, 
SIZf:[IDEP],NEXT/lL.MULSETV 



;01 

RCDST.RD D, WRITE NOTREG, 
SIZECJDEP],IRD1 



;10 

RCDST.R] D, WRITE NOTREG, 
SIZECIDEP], NEXT/IE. INT. D8Z 



;11 

RCDST.R] -D, WRITE NOTREG, 
SIZECIDEP], IRD1 



NOT REG MODE 

SAVE VA 6 PROBE WRITE ACCESS 



REG MODE OR REG FROM GbO PROBE 

GET VA OR RNUM OF QUO, CHK REG M03E 

QUO OP IS NOT REG MODE 
WRITE QUOTIENT 



QUO OP IS REG MODE 
WRITE QUOTIENT (TEMPO=0) 



RESTORE RNUN/VA OF REM OP & CHECK 
RESTORE VA/RNUMCWHITCHEVER) 
OVERFLOW? END+? DIVBYO? END-? 



WRITE REMAINOER(REM IS 0) 
GO SET V 

DIVEDEND POSITIVE 
WRITE REMAINDER 



DIVIDE BY 

WRITE REMAINDER(REM IS 0) 

GO TO DIVIDE BY ROUTINE 

DIVIDEND NEGATINE 
WRITE -REMAINDER 



CMT098.MCX 
INTLOG.MK 



MICR02 1M(01 
Integer, Logi 



U 0AA8, 0880,0026, CABO, 0007,00*^7,0 



U 0AA9, 01A0,0EC8JA81, 0047,0044, 8 



U 044A, 0440, 0027, C4B0,D0C7, 0047, 2 



U 044B, 0180, 0EC8, 1481,0047, 0044, 2 



U 044C, 0080,0063, 2030,8047, 0044, 8 



) 
cal, 

9528 

9529 

9530 

9531 

9532 

9533 

9534 

9535 

9536 

9537 

9538 

9539 

9540 

9541 

9542 

9543 

9544 

9545 

9546 

9547 

9548 

9549 

9550 

9551 

9552 

9553 

9554 

9555 

9556 

9557 

9558 

9559 

9560 

9561 

9562 

9563 

9564 

9565 

9566 

9567 

9568 

9569 

9570 

9571 

9572 

9573 

9574 

9575 



F 3 

28-NOV-83 16:30:55 CLOKX Rev 13.00, Clock rate = 160ns 
g Address : OIVSUB 
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.TOC 



Integer, Logical, S Address 



OIVSUB' 



A***************************************************!^********************^** 



Inputs 



Outputs 



D MSB Oiv1dend(MBZ when not EOIV) 

Q LSB Oividend 

TEMP3 Sext Divisor 

TEMPO 

FLA62 Ediv(0=Oivide is not ediv, 1=divide is ediv) 

STEPC 2=Byte, 6=Word, 14=Long 

Uncorrected remainder 

Q Quotient (magnitude) 

FLAG3 Divisor positive 

FLA60 Quotient will be neg(when +- or -+) 

PLATCH Set to 100000 is Dividend is Negative 

ALUS Carry From Last Iteration For Rem Correction 



Returns 



-2 Quotient is pos 
"1 Quotient is neg 

************************ ****************''(**********************iV************ 

=000 

IL.DIVSUB: 

IL.S0R+.END+: 

;000 

DIVFAST+ SDR IN RCTEMP3J, 
SIZE[IDEP],ALUS UNSGN,FLAG2?, 
NEXT/IL.DIVSUB.S 



OIVSUB SOR+ END+ 

DO SET UP CYCLE, SAVE ALU BORROW 

& BUT EDIV FLAG 



IL,SQR+,ENO-: 
;001 



OIVSUB SOR+ END- 



Q MCTEMP03-Q,SET FLAG0,PL_C32.], ; COMP Q(TEMPO=0), SET QUO NEG FLAG, 



FCA62?,NEXT/IL.S0R+.END+ 

IL.SOR-.END+: 

;010 

DIVFAST- SOR in RCTEMP3], 

ALUS UNSGN,SIZECIDEP],SET FLAGO, 

FLAG2?,NEXT/IL. OIVSUB. B 

IL.SOR-.END-: 

• 01 1 

MCTEMP0]-Q.FLAG2?,PL.[32.], 
NFXT/JL. OIVSUB. C 



;100 ■ 

R[2ER0]-D-ALKC, 
NEXT/IL.SOR+.END+ 



; SET PL<4;0>=0 & PL<5>=1 , EDIVV 



DIVSUB SOR" END+ 

DO SET UP CYCLE, SAVE ALU BORROW 

SET QUO NEG FLAG, 

& BUT EDIV FLAG 



DIVSUB SOR- END- 
COMPLEMENT Q(TEMPO=0), 
SET PL<4:0>=0 & PL<5>=1 

S0R+ END- EDIV 
COMPLEMENT D 



CMT098.MCX 
INTLOG.MIC 



M1CR02 1M(01) 
Integer, Logical, 



U 0^42, 0480,0027, C^BO,D0C7i00^7, 2 
U 04A6, 0C80,0063,203D,80A7,00AA,2 



U 0A70, 0480,0026, C550.C0A7, 0047,0 

U 0471, 0080, 0026, C430,C047, 0048,0 

U 0474, 0498,0026, CB70,D847, 0046, D 
U 046D, 0C80,0E77,10B0,0047,03FF,E 

U 046F, 0498,0026, C030,C047, 0047,0 



U 04B0, 0458, 0026, COBO,DOC7,03FF,F 



U 0461, OC58,0026,C0BO,DO(;7,O3FF,F 



9576 

9577 

9578 

9579 

9580 

9581 

9582 

9583 

9584 

9585 

9586 

9587 

9588 

9589 

9590 

9591 

9592 

9593 

9594 

9595 

9596 

9597 

9598 

9599 

9600 

9601 

9602 

9603 

9604 

9605 

9606 

96o;- 

9608 
9609 
9610 
9611 
9612 
9613 
9614 
9615 
9616 
9617 
9618 
9619 



6 3 
28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
& Address : DIVSUB 

IL.DJVSUB.C: 
;0** 
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DIVFAST- SDR IN RCTEMP3J, 
ALUS UNSGN,SIZE[IDEP3,FLA62?, 
NEXT7iL.01VSUB.8 



=0*0 
IL. DIVSUB, A: 
;0*0 



D RC2ER03-D-ALKC, 
NEXT/JL. DIVSUB. C 



DIVFAST+ SDR IN RCTEMP3J, 

SIZECIPEP], 

D82 STEPC?,NEXT/JL. DIVSUB. A 



;0*1 

DJVFAST+ SDR IN RCTEMP3D, 
SIZECIDEP], 
FLAGO?,NEXT/IL. DIVSUB. A1 



. 1 *o 

DIVFAST+ SOR IN RCTEMP33, 
SIZECIDEP], DEC STEPC,ALUS? 



=01 



;01 ■ 

Q.-1, RETURN [-23 



;11 



DIVFAST+ SOR IN RCTEMP33, 

SIZECIDEP], 

DEC STEPCNEXT/IL. DIVSUB. A 
=0 
IL. DIVSUB. A1: 

;0 

DIVFASTt SOR IN RCTEMP3], 

SET FLAG3,ALUS.UNSGN, SIZECIDEP], 

RETURN C-2] 



;1 

DIVFAST+ SOR IN RCTEMP3], 

SET FLAG3,ALUS.UNSGN, SIZECIDEP], 

RETURN C-1] 



DO SET UP CYCLE, SAVE ALU BORROW 
6 BUT EDIV FLAG 



COMPLEMENT D 



FLAG2 = OR EDIV NOT V 
STAY IN LOOP TILL STEPC = 



STEPC = 

WILL QUO BE PCS OR NEC? 

FLAG2 = 1 : EDIV 

DO ITERATION 

DEC STtPC & CHECK FOR V 

NO BORROW ; EDIV V 

Q <- -1 8 TAKE QUO IS POS RETURN 



BORROW 



EDIV NO V 



QUO WIL BE POS, 

DO LAST DIVFAST, 

SAVE CARRY FOR REM CORRECTION, 

SET DIVISOR POS FLAG 

QUO WIL BE NEG, 

DO LAST DIVFAST, 

SAVE CARRY FOR REM CORRECTION, 

SET DIVISOR POS FLAG 



Ci^T098.MC)( 
INTLOG.MIC 



U 0^73, 0880,0027, C'i30,C0^7, 00^7,2 

U 0A73, OC80,0027,CA30,COA7,OOAB,2 

U 0A76, 0098, 0027, CB70,D8A7, 0047, 5 

U 0A75, 0C80,0E77J0B0,00A7,03FF,E 

U 0477, 0898, 0027, C030,C047, 0047, 2 



U 0482, 0080, 0027, C0B0,t)0C7,03FF,E 



u C4B3, 0880, 0027, C0B0,D0C7,03FF,F 



M1CR02 1M(01) 
Integer, Logical, 



9620 

9621 

9622 

9623 

9624 

9625 

9626 

9627 

9628 

9629 

9630 

9631 

9632 

9633 

9634 

9635 

9636 

9637 

9638 

9639 

9640 

9641 

9642 

9643 

9644 

9645 

9646 

9647 

9648 
9649 
9650 
9651 
9652 
9653 



H 3 
28-NOV-83 16:30:35 CLOKX Rev 13.00, C 
& Address : DIVSUB 

=0*0 

IL. DIVSUB. 8; 

;0*0 

DIVFAST- SOR IN RCTEMP3], 

SJZECIDEP], 

DBZ STEPC?,NEXT/IL. DIVSUB. B 

,0*1 

DIVFAST- SOR IN RCTEMP3J, 
SIZEtlDEP], 
FLA60?,NEXT/IL. DIVSUB. 81 

; 1 *0 

DIVFAST- SOR IN RCTEMP3], 
SIZECIDEP],DEC STEPCALUS? 

=01 ;01 

Q_-1, RETURN C-2] 

; 1 1 

DIVFAST- SUrt IN RCTEMP3], 

SIZECIDE^^], 

DEC STEPCNEXT/IL. DIVSUB. B 
=0 
IL, DIVSUB. 81: 

;0 

DIVFAST- SOR JN RCTEMP3], 

SIZFCIDEP],ALUS.UNSGN, 

RETURN C-2] 

; 1 

DIVFAST- SOR IN RCTEMP3], 
ALUS UNSGN.SIZECIDEP], 
RETURN C-13 



lock rate = 160ns 



FLA62 = OR EDIV NOT V 
STAY IN LOOP TILL STEPC = 



STEPC = 

WILL QUO BE PCS OR NEG? 

FLAG2 = 1 : EDIV 

DO ITERATION 

otC STEPC & CHECK FOR V 

NO BORROW : EDIV V 

<- -1 6 TAKE QUO IS POS RETURN 
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BORROW 



EDIV NO V 



QUO WIL BE POS, 

DO LAST DIVFAST, SAVE CARRY fOR REM 

CORRECTION, SET DIVISOR POS FLAG 



QUO WIL BE NEG, 

DO LAST DIVFAST, SAVE CARRY FOR REM 

CORRECTION, SET DIVISOR POS FLAG 



CMT098.MCX 
INTLOG.MIC 



MICRO? 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Integer, LogicaU & Address : ASH 



Page 



U 0092, OC85,2BCC,71BO,COA7,O^U,0 
U 0093, 0186, 2F6C, 7671, 0AE7,00A3,E 



U 0A3E, 0A80,3E52,0DF0,00A7,08A7,8 346* 
U 0A3F, 0C80,3E52,0Dr0,00A7,08A8,0 3A6* 

U 0A78, 0C8A,2AB7,013C,ADDA,003F,9 
U 0A79, 0180,OEF6,A031,08A7,OOA7,8 

U 0A7A, 0880, 2A77, 1670, 00A7,08A7,C 355* 

U 0A7B, 0A81,200A,7A30,80A7,00AB,6 



Integer, Logkal, £ Address 



: ASH' 



965A ,T0C 

9655 

9656 ;***************** »****<^****<if*<*********************************************** 

9657 ; ASH(L,Q) cnt.rb src.rx dst.wx 

9658 ; Input Q Count 

9659 ; MDft Source 

9661 

9662 . REGION/ JRDX.R1L,IRDX.R1H/IRDX.R2L,IRDX.R2H 

9663 =0 

966A IL.ASH: ;0 --; 78 79 

9665 PUSH,R[TEMP3J PL Q Q MCND°J, ; TEMP3 & PLATCH <- CNT, Q <. SOURCE 

9666 LOP JNC BRA?,REXT/0S7WRT1 ; GO EVALUATE DST 
9667 

9668 ; 1 ; 

9669 MCTEMP23 Q Q D,SL C20J,MDR 0, ; MTEMP2 <- SRC. SL <- 32, FOR ASHQ 

9670 lR<2-0>?" " " " ; MDR <- FOR ASHL (DON'T NEED Q.D) 
9671 

9672 .REGION/]NTLOG.R1L,]NTLOG.R1H/INTL06.R2L,INTL06,R2H/]NTL06.R3L,JNTLOG.R3H 

9673 =110 
967A I L. ASHL: 

9675 ; 1 1 

9676 A8SVAL MCTEMP3]<7-0>?, 

9677 NEXT/IL.ASHL.A 
9678 

9679 IL.ASHQ: 

9680 ;111 

9681 ABSVAL MCTEMP3]<7-0>?, 

9682 NEXT/JL.ASHQ,A 

9683 =00 
968A IL.ASHL.A: 



78 

CHECK RANGE 0^ CNT 



79 

CHECK RANGE OF CNT 



9685 
9686 
9687 
9688 
9689 
9690 
9691 
9692 
9693 
969A 
9695 
9696 
9697 

9698 



;00 ■ 

RCDST.R] HCTEMP2].ASR.-P,CC0P1, 
WRITE N0TRE6,SI2ELIDEP],JRD1 



;01 ■ 

PL_C2n, NEXT/IL.ASHL.A 



; 1 

MCTEMP2].ASL.P,S17ECIDEPJ, 
SlGND CMP?,NEXT/IL.ASHL,8 



q'mCMDR] WB RCTEMP2], 

wS,eq.o?,neXt/il*ashlwrtq 



CNT = -1 TO -31 
DEST <" RESULT 



CNT < -31 

SET PL TO -31 I GO TO SHIFT RIGHT 

CNT = TO 31 

<- RESULT 

LOOK AT SIGN OF RESULT 

CNT > 31 

RESULT <- 

IF SOURCE THEN NO V 



CMT098.MCX 
INTLOG.MIC 



U 047C, 0C30,2AB7,0A30,00A7,08AB,6 325* 

047D, 0880,3016,AAOD,80A7,OOAB,A 

U 0A7E, 0880, 2AB6,0A30, 0047,0848. 6 325*' 



U 04B4, 0C80,2AB7,0A30,0047,08AB,6 325* 
U 0AB5, 0C84,2592.413C 4DDA,003F,9 



U 0AB6, 0C64,0O?C,703C, ADDA, 0044,7 
U 04B7, 0884,002C,713C.4DDA,003F,9 



MICR02 1M(01) 
Integer, Logical, 



9699 

9700 

9701 

9702 

9703 

9704 

9705 

9706 

9707 

9708 

9709 

9710 

9711 

9712 

9713 

9714 

9715 

9716 

9717 

9718 

9719 

9720 

9721 

9722 

9723 

9724 

9725 

9726 

9727 

9728 

9729 

9730 

9731 



J 3 

28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
& Address : ASH 
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=00 

IL.ASHL.B: 
;00 



WB MCTEMP23.ASR.-P, 
WXTEQ.O?, NEXT/1 L.ASHLWRTQ 



;01 - 

ZEXT(H[TEMP33).EQ,0?,SIZECBVTEJ, 
NEXT/JL.ASHL.C 



;10 ■ 

wb n0t(mctemp2j.asr.-p), 
wx:eq.o?,next/jl,ashlwrtq 

=0 
1L.ASHL,C: 

;0 ■ 

WB «[Tf«P2].ASR.-P, 

wx.eq.o?,next/il.ashi.wrtq 



;1 



RCDST.R] MCTEHP2J,SI2ECJDEP3, 
WRITE N0TRE6,CC0P1,IRD1 

-0 

IL.ASHLWRTQ: 

;0 

RCDSr.R] Q Q D, WRITE NOTREG, 
SIZECIDEP3,CrOP1,SET MM.NOINT, 
NEXT/IL. MULSETV 

;1 

pcdst.r] q d, write notreg, 
sizecideP],ci:opi,irdi 



RESULT > 

WB <:- SRC<31>'BITS SHIFTED OUT 

IF THEN NO V 

RESULT = (SRC=0 CNT=0 OR V) 
IF CNT THEN NO V 



RESULT < 

WB <- N0T(SRC<31>'8ITS SHIFTED OUT) 

IF THEN NO V 



; -"NT NE (SRC=0 OR V) 

; WB <- SRC<31>'BITS SHIFTED OUT 

; IF THEN NO V 

; CNT = 

: WRITE SOURCE 



WRITE DEST SET V 
(DON'T CARE ABOUT Q.D) 



WRTTE DEST NO V 
(DON»T CARE ABOUT Q.D) 



CMT098.MCX 
INTLOG.MIC 



MICRO? 1M(01 
Integer, Logi 



U 0^80, 0060,28F7,?030/.DDA,00A7,F 



U 0A81, 0864,2AB7.003C,ADDA,00';8,8 



U 0482, 0A6AJA77,0DFC,'!.DDA,0048,9 



U 0A83, 006A,05B7,103C,40DA,0048,A 



U 0';7F, 0*^8A,05B2,A03C,A4A7,0048,4 



U 0A8A, 088A,2AB7,012F,55DA,003F,9 



U 0A88, 0580,3ED1,0DC1,FC47,08A8,5 410* 



U 0485, 088A,20F7,092C,AD0A,0048,6 



U 0436, 0D81,Bn0,0030,24A7,0048,7 



u 0^87, OC84,20F7,012F,55DA,003F,9 



) 

cai, 

9732 

9733 

9734 

9735 

9736 

9737 

9738 

9739 

9740 

9741 

9742 

9743 

9^44 

974 S 

9746 

9747 

9748 

9749 

9750 

9751 

9752 

9755 

9754 

9755 

9756 

9757 

9758 

9759 

9760 

9761 

9762 

9763 

9764 

9/'65 

9766 

9767 

9768 

9769 

9770 

9771 

9772 
9773 
9774 
9775 
9776 
9777 
9778 
9779 
9780 
9781 
9782 



K 3 
28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
& Address ; ASH 
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=00 
IL.ASHQ.A: 

;00 

D ^RCTEMPI] MCTEMP23).RL.P, 
WRJTE N0TREG,CC0P1,SET MM.NOJNT, 
SJZECJDEP],NEXT/JL.ASHQ.A1 

IL.ASHQ.8: 

;01 

RCDST.R3 MCTEMP23.ASR.-F, 

WRJTE NOTREG.CCOPI^SET MM.NOINT, 

SJ2ECJDEP],NEXT/IL.ASHQ.ai 



IL.ASHQ.C: 

;10" 

PCDST.R] METEMP1J.ASL.P, 

SJ2ECJDEP3,CC0P1, 

WRiTF NOTRECSET MM.NOINT, 

PL<4-0>.EQ.0?,NEXT/IL.ASHQ.C1 

IL.ASHO.D: 

; 1 1 

RCDST.R] Q 0, WRITE NOTREG, 
SI2ECJDEP],CC0P1,SET MM.NOINT, 
NEXT/IL.ASHQ.D1 

IL.ASHQ.Al: 

RCDST.R]_D,VA_VA+4 



RCDST.R+1] MCTEMP23.ASR.-P, 
CC0P2, WRITE N0TREG.SI2ECLON6J, 
IRD1 



IL.ASHQ.ei 



= 00 

::01 



VA VA+4, 

WP"MCTEMP3]+63 PL 31 WB<7>EQ0? 



;01 

RCDST.R3 MCTEMP23.ASR. PACCORI, 
WRITE N0TREG,SIZECL0N63, 
REG MODE? 



;10 — 

VA M[VA3-2LrOC43 



;11 

RCDST.RH3 «CTEMP23.ASR.P,CCOP2, 
WRITE N0TRfG,SIZE[L0NG3 JRD1 



CNT = -1T0-1'1 

D <- LS WORD OF RESULT, IF MEMORY 

MODE THEN WRJTE. 



CNT < -31 

writ: <- LS WORD OF RESULT 
(ASSUME CNT IS -32 TO -63 & FIX 
LATER IF NOT) 



rWT = 0'031 

WRITE LS WORD OF RESULT 



IS CNT = 0? 



CNT > 31 

WRITE LS WORD OF RESULT 



CNT :: "1T0-51 

WRITE LS WORD IF REG MODE & BUMP VA 



WRITE MS WORD OF RESULT 



CNT < -31 

BUMP VA 

PL <- 31. IS CNT < -63? 

CNT < -63 

WRITE LS WORD OF RESULT (IF REG) 

WRITE MS WORD OF RESULT (IF MEM) 



SET UP VA 10 WRITE LS WORD MEM 

CNT -32TO-63 (OR SEC WRT < -65) 
WRITE MS WORD OF RESULT (SRC<31> 



1 



CMT098.MCX 
INTLOG.MIC 



HICR02 1M(01 
Integer, Logi 



) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
caL & Address : ASH 



Page 2^3 



U 0A89, 0A80,28F7,16F0/.A';7, 0048,0 



U 048B, 0080, 2592, 5030, OA67,001E, 5 



U 0A8D, 0080,2AB7,OA70,OOA7,0049,8 



U 048F, 0480, 2AB6,OA70, 0047, 0049, 8 



U 048A, 0880, 3B90,0DF0, 0447, 0849,0 413* 



U 0490, 0880 1A77,16FO,0047.0049,3 



U 0491, 0880, 1592, 56F0, 0047,0048,0 



U 0492, 0480, 1002, 4A70, 8047, 0049, 8 



U 0493, 0480, 1v>02,4A70, 8047, 0049, 8 



u 0495, 0880, 1ABE,4A70, 8047, 0849, 8 321* 



U 0497, 0080, 2F53,C080, 00^7, 0849, 9 346* 



9783 =01 

9784 IL.ASHQ.C1: 

9785 ;01 • 

9786 Q (ftCTEKPI] MCTEMP2J) .RL.P, 

9787 VA VA+4,WB<31-30>?, 
9783 NE5JT/JL.ASHQ.C2 
9789 

9790 ;11 -' 

9791 MDR Q MCTEMP23,NEXT/]L.MOVQ 

9792 =01 

9793 1L.ASHQ.C2: 

9794 ;01 — • 

9795 WB MCTEMP23.ASR.-P, 

9796 WX.NE.O?,NEXT/IL.ASHQ.WRT.MSW 
9797 

9798 ; 11 • 

9799 WB N0r(MCTEMP2J.ASR.-P), 

9800 wx:ne.o?,next/il.ashq.wrt.msw 

9801 

9802 IL.ASHQ.Dl: 

9803 ; • 

9804 VA VA+4, 

9805 {MrTE/^P3]-SL)BYTE RANGE CHECK? 
9806 

9807 =00 
9808 



CNT = 1T031 

<- MS WORD OF *ESUi T 

BUMP VA, & BRAN' ^' UGN 



CNT = 

SET UP TO 00 MOVQ 



; POS 

; WB <- SRC<63>*BITS SHIFTED OUT 

; IF THEN NO V 

; NEG 

; WB <- N0T(SRC<63>'BITS SHIFTED OUT) 

; I? THEN NO V 



; 00 - 

Q MCTEMP13.ASL.P, 
W§<31-30>?,NEXT/JL.ASHQ.D2 



; CNT > 31 

; BUMP VA 

; IS CNT (=32, 33T0 63, >63)? 

; CNT 33r063 

; <- MS WORD OF RESULT 

; BRANCH ON SIGN 



9809 
9810 
9811 
9812 
9813 
9814 
9815 
9816 
9817 
9818 
9819 
9820 
9821 

9822 =01 

9823 IL.ASHQ.D2: 

9824 ;0- 

9825 WB RCTEMP23.0R.(M[TEMPn.ASR."P),; WB <- BITS SHIFTED OUT 

9826 WX:nE.O?,NEXT/IL.ASHQ.WRT.MSW ; IF THEN NO V 
9827 



;01- 

MCTEMP13, 

w5<31-30>?, NEXT/I L.ASHQ.C2 

; 10 • 

WB MCTEMP13.0R.RCTEMP23, 
WXTNE.O?, NEXT/I L.ASHC.WRT.MSW 

; 1 1 

WB MCTEMP13.0R.RCTEMP23, 
WXTNE.O?, NEXT/I L.ASHC.WRT.MSW 



CNT =32 

<- MS WORD OF RESULT 

GO CHECK FOR V 

CNT =64 

V IF SRC NOT = 



CNT >64 

V IF SRC NOT = 

IF THEN NO V 



RESULT POS 



9828 
9829 
9830 



; 1 

MCTEMP23.EQ.-1?,SIZEC1DEP3, 
NEXT/IL.ASHQ.WRT.MSW.SETV 



RESULT NEG 

IF = -1 CHK TEMPI FOR V 

IF NOT = -1 THEN V 



CMT098.MCX 
INTLOG.MIC 



MICRO? 1«(01) 28-N0V-83 16:30:35 CLOKX Tev 13.00, Clock rate = 160ns 
Integer, LogicaU & Address : ASH 



Page 2k^ 



u 0498, OC84,002C,712F,550A,003F,9 

u 0A99, OO84,O02C,702F,55DA,00AA,7 
u 049B, 0A80JAB6,0A70, 00*^7, 0049,8 



WRITE DEST NO V 
(DON'T CARE ABOUT O^D) 



9831 =00 

9832 IL.ASHQ.WRT.MSW: 

9833 ; 00 

983A RCDST.R+1] Q D, WRITE N0TRE6, 

9835 CC0P2,SIZErL0NC],IRD1 

9835 

9837 IL.ASHQ.WRT.MSW. SETV: 

9838 ;01— ; WRITE OEST SET V 

9839 RCDST.R+1] Q D, WRITE NOTREG, ; (DON'T CARE ABOUT Q_D) 
98A0 CC0P2,SI2ErL0NC3,NEXT/JL.MULSETV; 

9841 

9842 =11 ;11 ; MTEMP2 = -1 

9843 WB NOT(MCTEMPIJ.ASR.-P), ; WB <- NOT(BITS SHIFTED OUT) 

9844 WX:NE.0?,NEXT/JL.ASHQ.WRT.MSW ; IF THEN NO V 






; CMT098.MCX 


; INTLOG.MIC 


;9846 


•NOBIN 


;98^7 




;9848 


, I CODE ; 


;9849 


58: 


;9850 




;9851 


.OCODE 


;9852 


58: 


;9853 




;985A 




;9855 


.ICODE 


;9856 


80: 


;9857 




;9858 


.OCODE 


;9859 


80: 


;9860 




;9861 




;9862 


.ICODE 


;9863 


81: 


;986^ 




;9865 


.OCODE 


;9866 


81: 


;9867 




;9368 




:9869 


.ICODE 


;9870 


OCO: 


;9871 




;987: 


-OCODE 


;9873 


OCO: 


;987^ 




;9875 




;9e76 


.ICODE 


;9877 


OCT : 


;9878 




;9879 


.OCODE 


;9880 


0C1: 


;9881 




;9882 




;9883 


-ICODE 


;98S6 


OAO: 


;9885 




; 9386 


.OCODE 


;9887 


OAO: 


;9888 




;9889 




;9890 


.ICODF 


;9891 


0A1: 


;9892 




;9893 


, OCODE 


;989A 


0A1: 


;9S95 





MICR02 1M(01) 
Integer, Logical, 



N 3 
28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
& Address : Ird Rom Definuion 



Page 2A5 ; 



OPS REG 

FPD CNOPJCIE.OPCOD.DEC 
IRDULODDTOS-RED 

CNTOCLODDCIL.ADAWIREG 
CNTICNOPICIL.ADAWIMEM 



FPD [NOPJCIE.OPCOD.DEC 
IRDULODDlOS.RED 

CNT0[LOD3CIL.ADD2. 8, W.L.REG 
CNTUNOP] [ I L.ADD2.B. W.L.MEM 



FPD [NOPJEIE.OPCOD.DEC 
IRD1CL0DJC0S.RED 

CNTOfLODJCOS.RED 

CHT1 ClOD][ I L.ADD3,B. W.L.REG 



FPD [NOP]CIE.OPC0D.DEC 
IRDULODJCOS.RED 

CNT0[LOD][lL.ADD2.e.W.)..REG 
CNTUN0P.1CIL.ADDP.8.W.L.MEM 



FPD CNOPDCIE.OPCOD.DEC 

IRDUlODJEOS.RED 

CNTOCLODJEOS.RED 
CNTUL0DDClL.ADD3.e-W, L.REG 



FPD [NOPDCIE.OPCOD.DEC 
IRDULODJCOS.REP 

CNT0CLODJCIL.ADD2.8.W.L.REG 

CNT1CN0PDC1L.ADD2. 8. W.L.MEM 



FPD [NnoTiE.OPCOD.OEt 
IRDIlLODJCOS.RED 

ChJT0[L0D][0S,RED 

CNTUL0DJCIL.ADD3.6-W. L.REG 



;9845 .TOC 



MEM 



3C0S.WRT2 
DriL.ADAWlMEM 



Integer, Logical, 8 Address 



OPS FPA REG 
lNOPDCIE.OPCOD.DEC 
CLODJCOS.RED 

LLODKIL.ADAWIREG 
CNOPJCIL.ADAWIMEM 



rNOPDCIE.C^COD.DEC 
CLODJOS.RLO 



JCOj.MOD 

][IL. ADD?. 8. W.L.MEM 



3C0S.RED 
]CIL.ADD3. 8. W.L.MEM 



DECS. MOD 
3CIL.ADD2. 8, W.L.MEM 



jros.RED 

JCIL.ADD3.8.W.L,MEM 



KOS-MOD 

.KIL.ADDS. 8. W.L.MEM 



JCOS.RED 
]CIL.ADP3, 8. W.L.MEM 



Jrd Rom Definition' 



FPA MEM 



[0S.WRT2 
[IL.ADAWIMEM 



[L0D3EIL. ADC?. 8. W.L.REG 
CN0PJCJL.ADD2.8-W. L.MEM 



[N0P]LIE.0PC0D.DEC 
[L003CCS.RED 

CLODJEOS.RED 
[L0DJCIL.ADD3.B, W.L.REG 



[NOPJCIE.OPCOD.DEC 
CLODDCOS.RED 

[LODJCJL. ADD?. 8. W.L.REG 
[N0P3EJL. ADD?. 8. W.L.MEM 



rNOP][IE.OPCOD,DEC 
CLODJEOS.RED 

CLODJCOS.RED 
[L0D]CiL.ADD3,B. W.L.REG 



[NOPJEIE.OPCOD.DEC 
CLODDCOS.RED 

CLODJCJL. ADD?. 8. W.L.REG 
[NOPICJI. ADD?. 8. W.L.MEM 



CNOPDCIE.OPCOD.DEC 
CLODDCOS.RED 

CLODJEOS.RED 
CLO0JEIL.ADD3. 8. W.L.REG 



COS-MOD 

CIL.ADP2. 8. W.L.MEM 



COS. RED 

CIL.ADD3. 8. W.L.MEM 



COS. MOD 

CIL, ADD?. 8. W.L.MEM 



COS, RED 
CIL.ADD3.B. W.L.MEM 



COS, MOD 
CIL,ADD?-B. W.L.MEM 



COS, RED 

C1L.ADD3. 8. W.L.MEM 



;ADAWI 



;AODB? 



;ADDB3 



;ADDL? 



;ADDL3 



;ADDW2 



;ADDW3 



CMT098.MCX 


INTLOG.MIC 


9896 


.iCODE ; 


9ft97 


0D8: 


Q898 




9899 


.OCODE 


9900 


0D8: 


9901 




9902 




9905 


.ICODE 


990A 


78: 


9905 




9906 


.OCODE 


9907 


78: 


9908 




9909 




9910 


.ICODE 


9911 


79: 


9912 




9913 


.OCODE 


99U 


79: 


9915 




9916 




9917 


.ICODE 


9918 


8A: 


9919 




9920 


.OCODE 


9921 


8A: 


9922 




9923 




9924 


.ICODE 


9925 


8B: 


9926 




9927 


.OCODE 


9928 


8B: 


9929 




9930 




9931 


.ICODE 


9932 


OCA: 


9933 




9934 


.OCODE 


9935 


OCA! 


9936 




9937 




9938 


.ICODE 


9939 


OCB: 


9940 




99A1 


.OCODE 


9942 


OCB: 


9943 




9944 




9945 


.ICODE 


9946 


OAA: 


•9947 




9948 


.OCODt 


9949 


OAA: 


•9950 





MICR02 1M(01) 
Integer, LogicaU 



B 
28-N0V-83 16:30:35 
& Address : Ird 



OPS REG 

FPD CN0P3E1E.0PC0D.DEC 
IRDULODDEOS.RED 

CNTOCLODJCIL.ADWCREG 
CNT1CN0P3C1L.ADWCMEM 



FPD CNOPDCIE.OPCOD.DEC 
IRD1EL0DJC0S.RED 

CNT0ELOD3COS.RED 
CNT1CN0P3CIL.ASH 



FPD CNOPJEIE.OPCOD.DEC 
IRD1CLOD3CO.S.RE0 

CNTOCLODJEOS.ORED 
CNTUNOPDCIL.ASH 



FPD ENOPDCIE.OPCOD.DEC 
IRD1CL0D3C0S.RED 

CNT0CL0D3CIL.BIC2.B. W.L.REG 
CNT1 [NOP] CI L.BIC2.B. W.L.MEM 



FPD CN0P3CIE.0PC0D.DEC 
IRD1CL0D3C0S.RED 

CNrO[L003EOS.RED 
CNTUL0D3CIL.BIC3.B. W.L.REG 



FPD CN0P3CIE.0PC0D.DEC 
1RD1CL0D3C0S.RED 

CNT0CL0D3CIL.BIC2. 8. W.L.REG 
CNT1CNOP3C1L.BIC2.8.W.L.MPM 



FPO CN0P3CIE.0PC0D.DEC 
IRD1EL0D3C0S.RED 

CNT0CLOD3COS.RE0 
CNT1LL0D3CIL.BIC3.8.W.L.RCG 



FPD CN0P3CIE.0PC0D.DEC 
IRD1CL0D3C0S.RED 

CNT0CLODJCIL.BIC2. 8. W.L.REG 
CNT1CN0P3CIL.BIC2.B. W.L.MEM 



MEM 



LOKX Rev 13.00, Clock rate = 160ns 
Rom Definition 



OPS FPA REG 
CN0P3CiE,0PC0D.DEC 
CL0D3C0S.ftED 



3C0S.M0D 
3CIL.ADWCMEM 



3 
3 

3C0S.RED 
3CIL.ASH 



3 
3 

3C0S.0REP 
3C1L.ASH 



3C0S.M0D 
3CIL.BiC2,8.W.L.HEM 



3C0S.RED 
3C1L.8IC3.8.W.L.HEM 



3C0S.M0D 
3[IL.8IC2. 8. W.L.MEM 



3COS.ME0 
3CIL.8IC3. 8. W.L.MEM 



3COS.MO0 

3CIL.8JC2. 8. W.L.MEM 



[L0D3CIL ADWCREG 
[N0P3CIL.ADWCMEM 



CN0P3CIE.0PC0D.DEC 
[L0D3C0S.RED 

CL0D3E0S.RED 
CN0P3CIL.ASH 



CN0P3EIE.OPCOD.DEC 
CL0D3C0S.RED 

CL0D3C0S.QRED 
[N0P3CIL.ASH 



CN0P3CIE.0PC0D.DEC 
CL0D3C0S.RED 

EL0D3CIL.8IC2. 8. W.L.REG 
CN0P3CIL.BIC2. 8. W.L.MEM 



CN0P3CIE.0PC0D.DEC 
CL0D3C0S.RED 

EL0D3C0S.RED 
CL0D3EIL.BIC3.B. W.L.REG 



CN0P3CIE.0PC0D,DEC 
CL0D3C0S.RE0 

CLOD3CIL.BIC2. 8. W.L.REG 
CN0P3CIL.BIC2.B. W.L.MEM 



[N0P3CIE.OPCOD.DEC 
CL0D3C0S.RED 

CL0D3!;0S.RED 
CL0D3CIL.8IC3. 8, W.L.REG 



[N0P3CIE.0PC0D.DEC 
[L0D3L0S,RED 

CLOD3EIL.BIC2. 8. W.L.REG 
CNOP3CIL.BIC2.e. W.L.MEM 



FPA MEM 



COS. MOD 
CIL.ADWCMEM 



COS. RED 
CIL.ASH 



[OS.QRED 
[R.ASH 



COS. MOD 
CIL.BIC2.B. W.L.MEM 



COS. RED 
[IL.BICS.B.W.L.MCM 



COS. MOD 
CIL.BIC2.B. W.L.MEM 



COS. RED 
LIL,B1C3,B. W.L.MEM 



Page 246 



;ADWC 



;ASHL 



;ASHQ 



;B1CB2 



;BICB:5 



;BICL2 



;BICL3 



;bKW2 



COS. MOD 
CIL.BIC2.B. W.L.MEM 



CMT098.MCX 


INTLOG.MIC 


9951 


, I CODE ; 


9952 


OAB: 


9953 




995-; 


.oroDE 


9955 


OAB: 


9956 




9957 




9958 


.ICODE 


9959 


88: 


9960 




9961 


.OCODE 


9962 


88: 


9963 




9964 




9965 


.ICODE 


9966 


89: 


9967 




9968 


.OCODE 


9969 


89: 


9970 




9971 




9972 


.ICODE 


9975 


0C8: 


9974 




9975 


.OCODE 


9976 


0C8: 


9977 




9978 




9979 


.ICODE 


9980 


0C9: 


9981 




9982 


.OCODE 


9985 


0C9: 


9984 




9985 




9986 


, ICODE 


9987 


0A8: 


9988 




9989 


.OCODE 


9990 


0A8: 


9991 




9992 




9993 


.ICODE 


9994 


0A9: 


9995 




9996 


.OCODE 


9997 


0A9: 


9998 




9999 




10000 


.ICODE 


10001 


93: 


10002 




10003 


.OCODE 


10004 


93: 


■10005 





HICR02 1M(01) 
Integer, Logical, 

OPS REG 

FPD CN0P3CIE.0PC0D.DEC 
IRDULODICOS.RED 

CNTOELODJCOS.RED 
CNT1[L0D]CIL,8IC3.B. W.L.PEG 



FPD [N0P3CIE.OPCOD.DEC 
IRDULODDEOS.RED 

CNTOCLOD3CIL.BIS2.B, W.L.REG 
CNT1 [NOP] CIL.BJS2.B. W.L.MEM 



FPD CN0P3CIE.0PC0D.DEC 
IR01[L0D3C0S,RED 

CNT0CL0D3C0S.RED 

CNTl clod: CIL.BIS3.B. W.L.REG 



FPD CN0P3CIE.0PC0D.DEC 
IRDICLODDCOS.RED 

CNT0CLOD3C1L. 81 S2. 6. W.L.REG 
CNT1EN0P3EIL.8IS2. 8. W.L.MEM 



FPD [NOPJCIE.OPCGD.DEC 
IRD1CL0D3C0S.RED 

CNT0CL0D3C0S.RED 
CNTULOD3CIL.B1S3. 8. W.L.REG 



FPD [N0P3CIE.0PC0D.DEC 
IRD1CL0D3C0S.RED 

CNT0CL0D3CIL.BIS2. 8. W.L.REG 
CNT1CN0P3C1L.BIS2. 8. W.L.MEM 



FPD [NOP3CIE.OPCOD.DEC 
IRDULOD3rOS.RED 

CNT0CL0D3C0S.RED 
CNT1LL0D3CIL.8IS3. 8. W.L.REG 



FPD CN0P3CIE.0PCOD.DEC 
IRD1CL0D3C0S.RED 

CNT0[L0D3[IL. BIT. 8. W.L.REG 
CNT1[N0P3CiL.8JT, 8. W.L.MEM 



C 
28-NOV-83 16:30:35 
& Address : Ird 



MEM 



3C0S.RED 
3[IL.BJC3.B.W.L.HEM 



3C0S.M0D 
3CJL.8IS2.8.W.L.MEM 



3[0S.fiED 
][IL.eiS3. a. W.L.MEM 



3L0S.M0D 
3CJL.eJS2.8.W.L,MtM 



3C0S.RED 
3CIL.8IS3. 8. W.L.MEM 



3C0S.M0D 
3CIL.8JS2. 8. W.L.MEM 



3C0S.RED 
3LJL.eiS3. 8. W.L.MEM 



]C0S.Rcn 
3CIL.8JT. 8. W.L.MEM 



LOKX Rev 13.00, Clock rate 
Rom Definition 

OPS FPA REG 
[N0P3EIE.OPCOD.DEC 
CL0D3C0S.RED 

[L0D3C0S.RFD 
[LOD3CIL.B1C3.B. W.L.REG 



[N0P3CIE.0PC0D.DEC 
CL0D3C0S.RED 

[LOD3CIL.BIS2. 8. W.L.REG 
CN0P3CIL.BJS2.B. W.L.MEM 



CN0P3CIE.0PC0D.DEC 
[L0D3C0S.RED 

CL0D3C0S.RED 
CL0D3CJL.8JS3. 8. W.L.REG 



CN0P3C1E.0PCOD.DEC 
CL0D3C0S.RED 

[LOD3CIL.BIS2. 8. W.L.REG 
CN0P3EIL.81S2. 8. W.L.MEM 



CN0P3E1E.0PC0D.DEC 
[L0D3C0S.RED 

CL0D3C0S.RED 
[L0D3CIL,8]S3.B. W.L.REG 



CN0P3CIE.0PC0D.DEC 
CL0D3C0S.RED 

CL0D3CIL.BIS2.B. W.L.REG 
[NOP3CIL.BIS2.B. W.L.MEM 



[N0P3CIE.0PC0D.DEC 
CL0D3E0S.RED 

CL0D3C0S,RED 
CL0D3ClL.8iS3.B, W.L.REG 



CN0P3CIE.0PC0D.DEC 
CL0D3E0S.RED 

CL0D3CIL. BIT. 8. W.L.REG 
CN0P3CIL. BIT, B. W.L.MEM 





■" 


160ns 


Page 2^7 


FPA MEM 


;BICW3 


3C0S.RED 
3CIL.BIC3. 8. W.L.MEM 


J ' 


3, 
3 


;B1SB2 


3C0S.M0D 
3CIL.BIS2. 8. W.L.MEM 


J t 


3, 
3 


;B]SB3 


3C0S.RED 
3CJL.BJS3.B.W.L,MEM 


J ' 


]■ 


;BISL2 


3C0S.M0D 
3CIL.BIS2. 8. W.L.MEM 


J ' 


]■ 


;BISL3 


3rOS.RED 
3CIL,BIS3.B. W.L.MEM 


J * 


]■ 


:BISW2 


][OS.MOD 
3CIL,BIS2.B. W.L.MEM 


J t 


3, 
3 


;BISW3 


3C0S.RED 
]CIL,B1S3.B, W.L.MEM 


J t 


]■ 


;BITB 


DCOS.RED 

][IL. BIT. B. W.L.MEM 


J t 



CMT098.MCX 
INTlOG.MIC 



; 10006 


,ICODE ; 


; 10007 


0D3: 


; 10008 




; 10009 


.OCODE 


;10010 


0D3; 


;10011 




;10012 




;10015 


. I CODE 


;100U 


OB'v: 


;10015 




;10016 


.'JCODE 


; 1001 7 


0B3: 


;1001.^ 




; 1001 9 




;ioo;c 


a CODE 


JOOJI 


094: 


.100?<: 




,1iXV3 


.OtODF 


;io:^^ 


094: 


;''0C?'^ 




, KWi^ 




;ico,-:' 


.ICODE 


;V^O.\-i 


0D4: 


;10C::9 




; i OC SO 


.OCODE 


;10C.V- 


0D4! 


; 100:5? 




;100!;5 




;1C0-', 


.ICODE 


;nX..-5 


07C: 


; 1 0: >6 




; '00^7 


.OCODE 


; 10038 


07C: 


;.'^.'39 




;\'^ aO 




:1uOA1 


.ICODE 


; 10042 


0B4: 


/V'lO-.'.? 




; 'CV.4 


.OCODE 


; il'GAS 


084: 


;1!;^A6 




.•'0,»4/' 




;T'0A8 


.ICODE 


;!• ;)49 


091: 


; iOr.50 




; 10051 


.OCODE 


; 10052 


091: 


;10U53 




;100S4 




;:i->0S5 


.ICODE 


; 10056 


001: 


; 10057 




; 10058 


.OCODE 


; 10059 


0D1: 


; 10060 





MICR02 1M(01) 
Integer, LogicaU 

OPS REG 
FPD CNOP][IE.OPCOD.DEC 
IRD1CL0DDE0S.RED 

CNT0CL0D][IL. BIT. B. W.L.REG 
CNT1CN0PJCIL. BIT. 8. W.L.MEM 



FPD [NOPDCIE.OPCOD.DEC 
IRDULODJCOS.RED 

CNTOELODDCIL. BIT. 8. W.L.REG 
CNT1CN0PJC1L. BIT, B. W.L.MEM 



FPD CNOPDCIE.OPCOD.DEC 
IRD1CL0D][0S.WRT1 

CNT0CN0P3LIL.CLR.B.W.L 
CNT1EN0P.1CIE.BAD.IRD 



FPD CN0P3CIE.0PC0D.DEC 
IRD1CL0D3C0S.WRT1 

CNTOCNOPJCIL.CLR.B.W.L 
CNT1CN0PJCIE.8A0.IRD 



FPD [N0P3CIE.0PC0D.DEC 
IRD1CL0DDC0S.WRT1 

CNTOENOPDCIL.CLRQ 

CNTUNOPKIE.BAD.IRD 



FPD CN0P3EIE.0PC0D.DEC 
IRDUL0DJC0S.WRT1 

CNTOCNOPDCIL.CLR.B.W.L 
CNT1CN0P3EIE.BAD.IRD 



FPD CNOPDCIE.OPCOD.DEC 
IRD1CL0D3E0S.RED 

CNT0CL003CIL. CMP. B. W.L.REG 
CNTIlNOPDEIL. CMP. 8. W.L.MEM 



FPD EN0P]EIE.0PC0D.DEC 
IRDULODDEOS.RED 

CNTOCLODJEIL. CMP. B. W.L.REG 
CNT1CN0P3CIL. CMP. 8. W.L.MEM 



D 
28-N0V-83 16:30:35 
g Address : Ird 


CLOKX Rev 13.00, Clock rate 
Rom Definition 


= 160ns 


- 
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MEM 
3 
3 


OPS FPA REG 
CN0P3CIE.0PC0D.DEC 
CL0D3E0S.RED 


FPA MEM 
3, 
3 


;8ITL 


3C0S.RED 
3CIL.eiT,e.W.L.MEH 


3 CL0D3CIL. BIT. B. W.L.REG 
3 CN0P3EIL. BIT. B. W.L.MEM 


3C0S.RFD 
3i:iL.B/T. 8. W.L.MEM 


■J / 


3 
3 


CN0P3CIE.0PC0D.DEC 
[L0D3C0S.RED 


3, 
3 


;81TW 


3C0S.RED 
3CIL,BIT. 8. W.L.MEM 


3 CL0D3CIL. BIT. 8. W.L.REG 
3 CN0P3CIL. BIT. B. W.L.MEM 


3C0S.RED 

3CIL. BIT. 8. W.L.MEM 


J f 


3 
3 


EN0P3CIE.0PC0D.DEC 
EL0D3C0S.WRT1 


i- 


;CLRB 


3[IL.CLR.8.W.L 
3EIE.eAD.JRD 


3 CN0P3E1L.CLR.B.W.L 
3 EN0P3CIE.BAD.IRD 


3CIL.CLR.B.W.L 
3CIE.BAD.IRD 


J * 


3 
3 


CN0P3CIE.OPCOD.DEC 
CL0D3C0S.WRT1 


3, 
3 


;CLRL 


3EIL.CLR.8.W.L 
3CIE.8AD.IRD 


3 EN0P3CIL.CLR.B.W.L 
3 CN0P3EIE.BAD.IRD 


3CIL.CLR.B.W.L 
3CIE.BAD.IRD 


J ' 


3 
3 


CN0P3EIE.0PC0D.DEC 
EL0D3C0S.WRT1 


3, 
3 


;CLRQ 


3CIL.CLRQ 
3EIE.8AD.IRD 


3 EN0P3CIL.CLRQ 
3 EN0P3EIE.8AD.IRD 


3CIL.Ci:^Q 
3CIE.BAD.JRD 


J ' 


3 
3 


[N0P3EIE.0PC0D.DEC 
CL0D3E0S.WRT1 


3, 
3 


;CLRW 


3CIL.CLR.8.W.L 
3EIE.BAD.JRD 


3 EN0P3CIL.CLR.B.W.L 
3 CN0P3CIE.8AD.IRD 


3CIL.CLR.B.W.L 
3CIE.BAD.IRD 


J t 


3 
3 


CN0P3EIE.0PC0D.DEC 
EL0D3E0S.RED 


]■ 


;CMPB 

1 


3E0S.RED 

3CIL, CMP. 8. W.L.MEM 


3 EL0D3CIL. CMP. B. W.L.REG 
3 CN0P3CIL. CMP. B. W.L.MEM 


3C0S.RED 

3CIL. CMP. B. W.L.MEM 


1 


3 
3 


[N0P3EIE.0PC0D.DEC 
[L0D3C0S.RED 


]• 


;CMPL I 

i 


3C0S.RED 

3EJL.CMP. 8. W.L.MEM 


3 [L0D3C1L. CMP, B, W.L.REG 
3 [N0P3CIL,CMP.B. W.L.MEM 


3C0S.RED 

3E1L, CMP. B, W.L.MEM 


1 
J * 



CMT098,MCX 


; INTLOG.MIC 


; 10061 


, I CODE ; 


; 10062 


0B1: 


; 10063 




;1006^ 


.OCODE 


.10065 


OBI: 


;100o6 




;'.0067 




; 10068 


.ICOOE 


; 10069 


098: 


; 10070 




; 10071 


.OCODE 


; 10072 


098: 


; 10073 




; 10074 




; 10075 


. I CODE 


; 10076 


099: 


; 10077 




; 10078 


.OCODE 


; 10079 


099: 


; 10080 




;^0081 




; 10082 


.ICODE 


; 10083 


0F6: 


; 1008m 




; 10085 


.OCODE 


; 10086 


0F6: 


; 10087 




; 10088 




; ^ 0089 


.ICODE 


; 10090 


0F7: 


; 10091 




;1U092 


•OCODE 


; 10093 


0F7: 


;1009A 




; 10095 




; 10096 


.ICODE 


; 10097 


033: 


; 10098 




; 10099 


, OCODE 


;10100 


033: 


;10101 




;10102 




; 101 03 


.ICODE 


;1010A 


032: 


;10105 




;10106 


.OCODE 


;10107 


032: 


;10108 




; 10109 




;-!ono 


.ICODE 


,-10111 


097: 


; 101 12 




; 101 13 


.OCODE 


;101U 


097: 


;10115 





MICR02 1M(01) 28-N0V-83 16:30:35 
Integer, LogicaU 8 Address : Ird 



LOKX Rev 13.00, Clock rate = 160ns 
Rom Definition 



OPS REG 
FPD CN0P][IE.0PC0D.DEC 
1RD1CL0D3C0S.RED 

CNTOCLODDCIL. CMP. 8. W.L.REG 
CNT1CN0P][IL. CMP. B. W.L.MEM 



FPD CN0P][IE.0PC0D.DEC 
IRD1CL0DDC0S.RED 

CNTOCNOPDCIL.CVT.BW.BL.WL 
CNT1CN0PDCIL.DIVQU0+ 



FPD CNOP]CIE.OPCOD,DEC 
IRD1CL0D]C0S.RED 

CNT0CNOP3CIL.CVT.BW.BL.WL 
CNT1CNOPDCIL.D1VQU0+ 



FPD CNOPICIE.OPCOD.DEC 
IRDIELODDCOS.RFD 



MEM 



DCOS.RED 

]CIL. CMP. B. W.L.MEM 



DCIL.CVT.8W.8L.WL 
3CIL.DIVQU0+ 



][IL.CVT.BW.8L.WL 
][JL.DIVQU0+ 



CNTOCLODJEIL.CVT.LB.LW.WB.REG DC0S.WRT2 
CNT1CN0PDCIL.CVT.LB.LW.WB.MEM JCIL.CVT.LB.LW.WB.MEM 



FPD CNOPDCIE.OPCOD.DEC 
IRDICLODDCOS.RED 



CNT0CLODDl1L.CVT.LB.LW.WB.RE6 JC0S.WRT2 
CNT1[N0P][IL.CVT.LB.LW.WB.MEM 3CJL.CVT.L8.LW.WB.MEM 



FPD CN0P3CIE.0PC0D.DEC 
IRD1CL0DDC0S.RED 



CNTOClODJCIL.CVT.LB.LW.WB.REG 3EOS.WRT2 
CNT1CN0P3CIL.CVT.LB.LW.WB.MEM JCJL.CVT.L8.LW.WB. MEM 



FPD CNOPJCIE.OPCOD.DEC 
IRD1CL0D3C0S.RED 

CNT0CNOP3CIL.CVT.8W.8L.WL 
CNT1LN0PJCIL.DIVQU0+ 



FPD CNOPJCIE.OPCOD.DEC 

1rdul0d3c0s.m0d 
cntocnop3i:il.dec.b.w.l 

CNT1CN0P3C1E.BAD.IRD 



3CJL.C^T.8W.8L.WL 
3C1L.DJVQU0+ 



3 

3 

3CIL.DEC.8.W.L 
3C1E.BAD.IRD 



OPS FPA REG 
[N0P3CIE.0PC0D.DEC 
[L0D3C0S.RED 

CL0D3CIL. CMP. 8. W.L.REG 
CN0P3CIL. CMP. 8. W.L.MEM 



[N0P3EIE.0PC0D.DEC 
CL0D3C0S.RED 

CN0P3CIL.CVT.8W.BL.WL 
CN0P3CIL.DIVQU0+ 



CN0P3CJE.0PC0D.DEC 
CL0D3C0S.RE0 

[N0P3CIL.CVT.BW.BL.WL 
CN0P3C1L.DIVQU0+ 



CN0P3CIE.0PC0D.DEC 
CL0D3C0S.RED 



3, 
3 



FPA MEM 



3C0S.RED 

3C1L. CMP. B.W. L.MEM 



3, 
3 

3CIL.CVT.BW.BL.WL 
3CIL.DIVaU0+ 



3, 
3 

3CJL.CVT.BW.BL-WL 
3CIL.D1VQU0+ 



3, 
3 



CL0D3CIL.CVT.LB.LW.WB.REG 3C0S.WRT2 
CN0P3CIL.CVT.LB.LW.WB.MEM 3CIL.CVT.LB.LW.WB.MEM 



CN0P3CIE.OPCOD.DEC 
CL0D3C0S.RED 



]• 



[L0D3CIL.CVT.LB.LW.WB.REG 3COS.WRT2 
CN0P3CIL.CVT.LB.LW.WB.MEM DCIL.CVT .LB.LW.WB.MEM 



CN0P3CIE.0PC0D.DEC 
CL0D3C0S.RED 



]■ 



Page 249 
; CMPW 



;CVTBL 



;CVTBW 



;CVTL6 



;CVTLW 



;CVTWB 



CL0D3CIL.CVT.LB.LW.WB.REG 3COS.WRT2 
CN0P3C1L.CVT.LB.LW.WB.MEM 3CIL.CVT.LB.LW.WB.MEM 



CN0P3C1E.0PC0D,DEC 
CL0D3E0S.RED 

CN0P3CIL.CVT.BW.8L.WL 
CN0P3C1L.DIVQU0+ 



CN0P3C1E.0PC0D.DEC 
CL0D3C0S.M0D 

CN0P3CIL.DEC.B.W.L 
CN0P3C1E.BAD.IRD 



3, 
3 

3CIL.CVT.BW.BL.WL 
3C1L.D1VQU0+ 



3, 
3 

DCIL.DEC.B.W.L 
3C1E.BAD.1RD 



;CVTWL 



;DECB 



I 



CMT098.MCX 
INTLOG.MIC 



MICRO? 1M(01) 
Integer, LogicaU 



;101 
:101 
;T01 
;101 
;101 
;■\0^ 
.101 
;1(M 
:101 
;101 
;101 
;I01 
;101 
;10i 
;101 
;'l01 
;101 
; !01 
;101 
;101 
;*tO! 
;101 
;10I 
:10-I 
;101 
;101 
;1C'l 

;!01 
;IOI 
JOl 
;KM 
;Vjl 
.101 
;10! 
;10' 
;101 
;1'^'l 

:vy 

:]()} 

.^i'1 

■101 

;lOi 
.-10 I 

;10! 
;101 
;101 
,■101 
10! 
JOl 
;I01 
;10: 
:1C1 



16 

17 

18 

\9 

?0 

21 

22 

2^ 

\% 

?S 

26 

27 

28 

29 

30 

31 

i? 

33 

3^ 

:b5 

36 

37 

38 

3« 

^,0 

A1 

^.2 

45 
A6 
4/ 
^.8 
49 
SO 

32 
55 
S4 
SS 
i6 
57 
58 
59 
60 
61 
6? 
63 
64 
65 

66 

67 

l8 

60 

70 



I CODE ; 
007: 

OCODE 
0D7: 



ICODE 
0B7: 

OCODh 
087: 



ICODE 
086: 

OCODE 
086; 



ICODE 
087: 

OCODE 
087: 



ICODE 
0C6: 

OCODE 
0C6: 



ICODE 
0C7: 

OCODE 
0C7: 



ICODE 
0A6: 

OCODE 
0A6: 



ICODE 
0A7: 

OCODE 
0A7: 



OPS REG 

FPD [NOPDEIE.OPCOD.DEC 
IRDULODDCOS.MOD 

CNTOCNOPDCIl.DEC.B.W.L 
CNT1CN0P3CIE.BAD.IRD 



FPD [NOP][IE.OPCOD.DEC 
IRDULODDCOS.MOD 

CNTOCNOPJCIL.DEC.B.W.L 
CNT1CN0PDC1E.BAD.IRD 



FPD [NOPDCIE.OPCOD.DEC 
IRDUL0D3C0S.RED 

CNT0CNOPDCIL.DIVB2 
CNTUN0PDCIL.DIV2.B.W.L 



FPD [N0P3CIE.0PC0D.DEC 
IRD1[LOD][OS.RED 

CNT0EN0PJCIL.DIVB3 
CNT1CN0P]CIUDIV3,8.W,L 



FPD CN0P]CIE.0PC0D.DEC 
IRD1CL0D3C0S.RED 

CMT0CN0PJCIL.DIVL2 
CNT1[N0PKIL,DIV2,B.W.L 



FPD [N0P3C1E.0PC0D.DEC 
IRD1CL0D3C0S.RED 

CNT0CN0P3CIL.DIVL3 
CNT1CN0P1C1L.DIV3.B.W.L 



FPD [N0P]CIE,0PC0D.DEC 
IRD1CL0D3C0S.RED 

CNT0CN0P3CIL.DIVW2 
CNnLN0P3[IL,DIV2.8.W.L 



FPD CN0P3CIE.0PC0D.DEC 
IRD1CL0D3E0S.RED 

CNT0CNOPj[lL.DIVW3 
CNI1CN0P3riL.DIV3,8.W.L 



F 
28-N0V-83 16:30:35 
% Address ; Ird 


CLOKX Rev 13.00. Clock rate = 
Rom Definition 


160ns 


Page 250 


MEM 
1 
] 


OPS FPA REG 
[N0P3CIE.OPCOD.DEC ] 
CL0D3C0S.M0D j 


FPA MEM 


;DECL 


JCIL.DEC.B.W.L 
JCIE.BAD.iRD 


3 [N0P3CIL.DEC.8.W.L : 
3 CN0P3EIE.BAD.IRD : 


CIL.DEC.B.W.L 
CIE.BAD.IRD 


■1 


] 


CN0P3CIE,0PCOD.DEC : 
CL0D3C0S.M0D : 




;DECW 


][IL.DEC.B.W.L 
DCIE.8AD.IRD 


3 CN0P3CIL.DEC.8.W.L I 
3 CNOPDCIE.BAD.IRD : 


ICIL.DEC.B.W.L 
ICIE.BAD.IRD 


■J / 


] 

] 


CN0P3EIE.0PC0D.DEC : 
LL0D3C0S.RED : 




;DIVB2 


][IL.DIVB2 
]CIL.DIV2.8.W.L 


3 [N0P3CIL.DIV82 \ 
3 [NOP3CIL.DIV2,B-W.L i 


ICIL.DIVB2 
1CIL.DIV2.B.W.L 


J # 


] 


CN0P3CIE,0PCOD.DEC 
CL0D3C0S,RED i 




;DIVB3 


3CIL.DIV83 
3CIL,DIV3.8.W.L 


3 CN0P3CIL.DIVB3 

3 [NOP3EIL.D1V3.B.W.L 


1CIL.DIVB3 
]CIL.DIV3.e.W,L 


J » 


3 

3 


CN0P3CIE.0PC0D.DEC 
[L0D3C0S.RED 




;DIVL2 


3CIL.DIVL2 
3CIL.DIV2.8.W.L 


3 i:nop3Cil.divl2 
3 cn0p3cil.div2.8.w,l 


]CIL.DIVL2 
]CIL.D1V2.B.W,L 


J f 


3 
3 


[N0P3CIE.0PC0D.DEC 
CL0D3C0S,RED 




;DIVL3 


3CIL.DIVL3 
3CIL.DIV3.8.W.L 


3 CN0P3CIL.DIVL3 

3 CN0P3CIL,DIV3,B,W.L 


1CIL.DIVL3 

}ri' .DIV3.B,W.L 


T 1 


3 
3 


CN0P3CIE.0PC0D,DEC 
[LOD3C0S.RED 




;DIVW2 


3CIL.DIVW2 
3CIL.DIV2.Q.W.L 


3 CNOP3C1L-DIVW2 

3 CN0P3[IL.DIV2.B,W.L 


3CIL.D1VW2 
]CIL.D1V2.B.W.L 


1 


3 

J 


CN0P3[IE,0PC0D.DEC 
[L0D3C0S.RED 




;DIVW3 

1 


3CIL.DIVW3 
3CIL.DIV3.8.W.L 


3 [N0P3C1L.DIVW3 

3 [NOP3[IL,DiV3,B,Wa 


]CIL.DIVW3 
]CIuDIV3.B.W,L 


J 4 



; CMT098,MCX 


MICR02 1M(01) 


6 ^ 
28-N0V-83 16:30:35 ( 


INTLOG.MIC 


Integer, Logical, 


& Address : Ird f 


:10V/1 


.ICODE ; 


OPS REG 




MEM 


.101/^ 


07B: 


FPD CNQPDCIE.OPCOD.OEC 




3 


;^ovn 




IRD1CL0D3C0S.RED 




3 


;1017A 


.OCODE 








;10r.''S 


07B: 


CNTOCLODDCOS.QRED 




3C0S.QRED 


;10U6 




CNT1CN0P][IL.EDIV 




3EIL.EDIV 


; 101/7 










;10r'8 


.ICODE 








; 10 1/9 


07A: 


FPD CNOP3C1E.0PCOD.DEC 




3 


;io;^o 




IRDICLODDCOS.RED 




3 


;10r:i1 


.OCODE 








;10!'-;r 


07A: 


CNT0CLOD3COS.RED 




3C0S.RED 


;1C' ". 
;10V.j 




CNTICNOPDCIL.EMUL 




3CIL.EMUL 


.ICODE 








;10U6 


096: 


FPD CNOPDEIE.OPCOD.DEC 




3 


;1C'f*/ 




IRDULODDEOS.MOD 




3 


; 10 18-3 


.OCODE 








.10iS9 


096: 


CNTOCNOPJCIL.INC.B.W.L 




3riL.]NC.B.W.L 


; 101-^0 




CNT1CN0P][IE,BAD.IRD 




3CIE.8AD.JRD 


;10V^) 










;101v.-^ 


.ICODE 








J0^*'5 


0D6: 


FPD CNOP3C1E.OPCOD,DEC 




3 


;ior-^ 




IRD1CLOD3EOS.M0D 




3 


; 101^'> 


, OCODE 








;lClfo 


0D6: 


CNT0CNOP3CIL.1NC.B.W.L 




3C1L.INC.8.W.L 


;WV): 




CNTUNOPJCJE.BAD.JRD 




3CJE,eAD,JRD 


;10 98 










;1C'v^ 


.ICODE 








,10.^00 


086: 


FPD CNOP][IE.OPCOD.DEC 




3 


:^<\■')\ 




IRD1CLOD3C0S.M0D 




3 


. !(^: '.' 


,UCODE 








;!C\-\)5 


OBfa: 


CNT0CNOP]riL.INC.B.W.L 




3CJL.INC.8.W.L 


;10, ')f. 




CNT1[N0P][IE.BAD.IRD 




3rJE.8AD,IRD 


;1U,~,)6 


, I CODE 








;io:o^ 


092: 


FPD CNOP3[IE.0PCOD.0EC 




3 


;10.'(:.8 




1RD1CL0D3C0S.RED 




3 


; 1 0.- ij9 


.OCODE 








; 1 0.-' 1 


092: 


CNT0CLODJCIL.MC0M.8.W.L 


REG 


3C0S.WRT2 


;icr; 1 




CNTUN0PJCIL.MC0M.8.W.L 


MEM 


3CIL.MC0M. 8, W.L.MEM 


;10>1? 










;-'01^l5 


.ICODE 








;1C''^. 


0D2: 


FPD CN0P3CIE.0PC0D.DEC 




3 


;10..''S 




IRDUL0D3C0S.RED 




3 


;1C..' 6 


.OCODE 








;nv-/ 


0D2: 


CNT0CLOD3CIL.MCOM.B.W.L 


.REG 


3C0S.WRT2 


;10;^^8 




CNT1iNOP3ClL.MC0M.8.W.L 


■ MEM 


3CIL.MC0M. 8, W.L.MEM 


;10n9 










^-K'^.^O 


.ICODE 








;?0J-?1 


082: 


FPD [NOP3C1E.OPC0D.DEC 




3 


;K'r.\-^ 




lRD1CL0D3r0S.RED 




3 


;10ri^? 


.OCODE 








;1u,' -^ 


0B2: 


CWT0CLOD3ClL.MC0rt,8.W.L 


.REG 


3C0S.WRT2 


;^U^^5 




CNTUN0P3[]L.MC0M.B.W.L 


.MEM 


3[JL.MC0M. 8. W.L.MEM 



LOKX Rev 13.00, Clock rate = 160ns 
Definition 



Rom 



OPS FPA REG 



FPA MEM 



CN0P3CIE.0PC0D.DEC 
CL0D3C0S.RED 


3, 
3 


[L0D3C0S-QRED 
CN0P3CIL.EDIV 


3C0S.QRED 
3CIL.CDiV 


[NCO3CIE.0PC0D.DEC 
CL0D3E0S.RED 


3, 
3 


[L0D3C0S.RED 
CN0P3[Fi,EMUL 


3C0S.RED 
3CFI,EMUL 


CN0P3CIE.0PC0D,DEC 
CL0D3C0S.M0D 


3, 
3 


CN0P3CIL.]NC.8.W.L 
CN0P3CIE.BAD.JRD 


3CIL.IMC.8.W.L 
3CIE.BAD.IRD 


CN0P3LIE.0PC0D.DEC 
CL0D3C0S.M0D 


]■ 


[N0P3C]L.JNC.e.W.L 
CN0P3CIE.BAD.iRD 


3CIL.INC.B.W.L 
3CIE.BAD.IRD 


CNOP3CIE.OPC0D.0EC 
[L0D3C0S.M0D 


]• 


CN0P3CIL.iNC.8.W.L 
CN0P3CIE.BAD,IRD 


3EIL.1NC.B.W.L 
3C1E.BAD.IRD 


CN0P3CIE.0PC0D.DEC 
[L0D3C0S.RED 


3, 
3 


[L0D3CIL,MC0M. 8. W.L.REG 
[N0P3CIL.MC0M.B. W.L.MEM 


3C0S.WRT2 
3EIL.MC0M.B. W.L.MEM 


[N0P3CIE.0PC0D.DEC 
[L0D3C0S.RED 


]• 



Page 251 
;EDIV 



;EMUL 



;INCB 



;1NCL 



;INCW 



;MCOMB 



;MCOML 



[L0D3CIL.MC0M.B. W.L.REG 
[N0P3CIL.MC0M.B. W.L.MEM 



[N0P3CIE.0PC0D.DEC 
CLODJLOS.RED 

CL0D3CIL.MC0M.B. W.L.REG 
[N0P3C1L.MC0M.B.W. L.MEM 



3C0S.WRT2 
3CIL-MC0M.B. W.L.MEM 



3C0S-WRT2 
3CIL.MC0M.B. W.L.MEM 



;MCOMW 



I 



; CMT098.MCX 


; iNTLOG.MIC 


;Uir?6 


.ICODE ; 


;UT:?y 


08E: 


;TO??S 




:^o^^9 


.OCODE 


.•lO^.-^O 


08E: 


r■o^i^ 




;10^3? 




;>0r-33 


.KOOE 


:M)7^^ 


OCE: 


;10r'55 




;1Cc>"56 


.OCODE 


,10.^37 


OCE: 


JO? 38 




;10?39 




;1C.'?40 


, ICODE 


;10;%1 


OAE; 


:'iO?42 




;UV^3 


.OCODE 


;io;:-^^ 


OAE: 


;;o;^A5 




; 10^^.6 




;10?A7 


.ICODE 


.102^8 


09E: 


.10. /,9 




;10fT>0 


.OCODE 


:10?S1 


09E: 


;1C>S? 




;10r'5^ 




; 1025a 


. I CODE 


;10i'b5 


ODE: 


:10?S6 




;1{J2-)? 


.OCODE 


;UV'58 


OOE: 


;1C?59 




; 10^60 




; ir?61 


.J CODE 


, iO.^2 


07E; 


;1C\":63 




;VV6^ 


.OCODE 


;'(!?65 


07E! 


;10:'6A 




; 10:67 




; ] 0.-'68 


.ICODE 


Jw^69 


03E: 


: 10^70 




.:u.-7i 


.OCODE 


ii''."^/? 


03Ej 


; 10:73 




;n»^74 




, -0275 


.ICODE 


: 10^76 


090: 


;1.>.^'^7 




::o:v8 


.OCODE 


; 10^79 


090: 


riO/BO 





MICRO? IM(OI) 
Integer, LogicaL 

OPS REG 

FPD CNOPICIE.OPCOD.DEC 
IRDULODDCOS.RED 

CNT0CLOD3CIL.MNEG.B. W.L.REG 
CNTUNOPDCIL.MNEG.B. W.L.MEM 



FPD [N0P][1E.0PC0D,DEC 
IRDULODJCOS.RED 

CNTOCLODDCIL.MNEG.B. W.L.REG 
CNTUN0PDCIL.MNE6.B. W.L.MEM 



FPD CN0P3CIE.0PC0D.DEC 
IRD1CL0D3C0S.RED 

CNT0EL0D3CIL.M/JEG.B, W.L.REG 
CNTl [NOP] [IL.MNE6. 8. W.L.MEM 



FPD CN0P3CIE.0PC0D.DEC 
IRD1CL0D3C0S.ADD 

CNTOELOO J CIL.MOVA.B. W.L.REG 
CNTl [N0P3 CI L.MOVA.B. W.L.MEM 



FPD [NOPJCIE.OPCOD.DEC 
IRD1CL0D3C0S.ADD 

CNTOCLODJCIL.MOVA.B. W.L.REG 
CNTl CN0P3CIL,M0VA.B. W.L.MEM 



FPD CN0P3CJE.0PC0D.0EC 
IRD1CL0DJE0S.ADD 

CNT0CLO03CIL.M0VA. Q.REG 
CNFUNOPJCIL.MOVA, Q.MEM 



FPD CN0P3CIE.0PC0D.DEC 
IRDULODJCOS.ADD 

CNTOL'LODJCiL.MOVA.B. W.L.REG 
CNTUNOP^riL.MOVA. 8. W.L.MEM 



FPD CN0P3CIE.0PC0D.DEC 
IRDItLODJCOS.RED 

CNTOCLODJCIL. MOV. 8. W.L.REG 
CNTUNOPJCIL. MOV. 8. W.L.MEM 



H 
28-NOV-83 16:30:35 
& Address ; Ird 



MEM 



LOKX Rev 13.00, Clock rate = 160ns 
Rom Definition 

OPS FPA REG 

CN0P3CIE.0PC0D.DEC 
CLODJCOS.RED 



3COS.WRT2 
][IL,MNEG. 8. W.L.MEM 



3COS.WRT2 
]CIL,MNE6, 8, W.L.MEM 



3rOS.WRT2 
3CIL.MNEG. 8. W.L.MEM 



3COS.WRT2 
3CIL.M0VA. 8. W.L.MEM 



3COS.WRT2 
3CIL.M0VA. 8, W.L.MEM 



3COS.WRT2 
JCIL.MOVA. Q.MEM 



3COS.WRT2 
3CIL.M0VA, 8. W.L.MEM 



3C0S,WRT2 

3CiL. MOV. 8, W.L.MEM 



[L0D3CIL.MNEG. 8. W.L.REG 
CN0P3CIL.MNE6.B. W.L.MEM 



CN0P3CIE.0PC0D.DEC 
CL0D3C0S.RED 

[L003CIL.MNE6.B. W.L.REG 
CN0P3CIL.MNEG.B. W.L.MEM 



CN0P3CIE.0PC0D.DEC 
[L0D3C0S.RED 

CL0D3CIL.MNEG.B. W.L.REG 
CN0P3CIL.MNEG.B, W.L.MEM 



CN0P3CIE.0PC0D.DEC 
CL0D3C0S.ADD 

CL0D3CIL.M0VA.B. W.L.REG 
[N0P3CIL.M0VA. 8. W.L.MEM 



CN0P3CIE.0PC0D.DEC 
CL0D3C0S.ADD 

CL0D3CJL.M0VA.B. W.L.REG 
CN0P3CIL.M0VA, 8. W.L.MEM 



[N0P3CIE.0PC0D.DEC 
CL0D3C0S.ADD 

CL0D3EIL.M0VA. Q.REG 
CN0P3CIL.M0VA. Q.MEM 



CN0P3CIE.0PC0D.DEC 
CL0D3C0S.ADD 

CL0D3C1L.M0VA.B. W.L.REG 
[N0P3C1L.M0VA. 8. W.L.MEM 



CN0P3CIE.0PC0D,DEC 
rL0D3C0S.RED 

CL0D3CIL. MOV. 8. W.L.REG 
CN0P3CIL. MOV. B, W.L.MEM 



FPA MEM 



'C0S.WRT2 
"CIL.MNEG. 8. W.L.MEM 



C0S.WRT2 
ICIL.MNEG.B. W.L.MEM 



[0S.WRT2 
CIL.MNEG.B. W.L.MEM 



[0S.WRT2 
CIL.MOVA, 8. W.L.MEM 



[0S.WRT2 
[IL.MOVA.B. W.L.MEM 



C0S.WRT2 
IIL.MOVA. Q.MEM 



C0S.WRT2 
CIL.MGVA.B. W.L.MEM 



[0S.WRT2 
CIL.MOV.B. W.L.MEM 



Page 252 j 
;MNE68 



;MNEGL 



;HNEGW 



;MOVAB 



;MOVAL 



;MOVAQ 



;MOVAW 



;MOVb 



CMT098.MCX 


MICR02 1M(01) 


; INTLOG.MIC 


Integer, Logical, 


;iUc'81 


.ICODE ; 


OPS REG 


,O0?82 


ODO: 


FPD CN0P3CIE.0PC0D.DEC 


;'U;?8i 




IRD1CL0DDC0S.RED 


;1Ci'5A 


,OCODE 




; 10^85 


ODO: 


CNTOELODDCII. MOV. B, W.L.REG 


: 10.^86 




LNT1CN0P3ClL.M0V,e,W.L.MKM 


;10?87 






;10;!88 


.ICODE 




;^0289 


07D; 


FPD [NOPDCIE.OPCOD.DEC 


; I0P90 




IRD1CL0D3C0S.QRED 


;10."'91 


.DC ODE 




;U\-92 


07D: 


CNTOCLODJCIL.MOVQ 


;10.N3 




CNTUN0P3C1L.M0VQ 


;TV94 






;10c^95 


.ICODE 




;10r:'96 


080: 


FPD CNOPDCIE.OPtOD '^r." 


;n\^9/ 




IRDICLODDCOS.RED 


.)fV98 


.OCODE 




; 10.^99 


060: 


CNT0[LCD3CIL.M( :,>'.: .REG 


;1'»^00 




CNTl[N0P3ClL.«t'..; .L.MEM 


.-IC^OI 






JOU\^ 


JCODE 




Jw30? 


09A: 


FPD CN0P3CIE.0PC0D.DEC 


.'lO.W 




IRD1CL0D3C0S.RED 


;'.r'?0^? 


.OCODE 




; 10306 


09A: 


CNT0CN0P3ClL.M0VZ.aw.BL.WL 


; K;:SO/ 




CNT1CN0P3CIL. MOV. B. W.L.MEM 


;1C308 






: K)^u9 


.ICODE 




; iOSlO 


09B: 


FPD [N0P3C1E.0PC0D.DEC 


; 10^11 




IRDirL0D3C0S.RED 


;'0*51c! 


.OCODE 




; 10 IIS 


098: 


CWTOCNOP3CIL.MOVZ,BW.BL.WL 


;io:>is 

;'.0n6 




CNn[N0P3LIL.M0V.e.W.L.NEM 


.ICODE 




;-iC:i7 


03C: 


FPD CNOP3CIE.OPC0D.DEC 


^-loiie 




IRD1CL0D3C0S.RED 


; 1051 9 


»OC0DE 




;10S?0 


03C: 


CNT0CN0P3CIL.M0VZ.BW.8L.WL 


;105c^1 




CNriCN0P3ClL. MOV. B. W.L.MEM 


■loy? 






;10523 


,:CODE 




;1033A 


08A: 


FPD [N0P3CIE.0PC0D.DEC 


; 103,^5 




IRDUL0D3C0S.RED 


;iOL<:6 


.OCODfc 




:^0^27 


08^: 


CNT0CL0D3C0S.M0D 


; tC3?8 




CNT1LN0P3CIL.MUL2.8.W.L 


;10i?9 






; 10350 


.ICODE 




;10331 


085: 


FPD CNOPJCIE.OPCOD.DEC 


; 103^2 




IRD1CL0D3C0S.RED 


;lC5r. 


.OCODE 




;1035'; 


085: 


CNT0CLOD3COS.RED 


; 10335 




CNTUN0P3CIL.MUL3.8.W.L 



I 

28-NOV-83 16:30:35 
& Address : Ird 



MEM 



3COS.WRT2 

3CIL. MOV. B. W.L.MEM 



3COS.WRT2 
3CJL.M0VQ 



3C0S.WRT? 

3CIL. MOV. 8. W.L.MEM 



3CIL.M0VZ.8W.8L.WL 
3tn., MOV, e, W.L.MEM 



3CIL.M0V2.8W.8L.WL 
3CIL. MOV, B.W, L.MEM 



3CIL.M0VZ.8W.8L.WL 
3CJL. MOV. B. W.L.MEM 



3C0S.M0D 
3CIL.MUl2,B.W,L 



3C0S.RED 
3[IL.MUL5.8.W.L 



LOKX Rev 13.00, Clock rate 
Rom Definition 

OPS FPA REG 
CN0P3CIE.0PC0D.DEC 
CL0D3C0S.RED 

[L0D3CIL. MOV. B. W.L.REG 
CN0P3CIL. MOV. 8. W.L.MEM 



CN0P3CIE.0PC0D.DEC 
CL0D3C0S.QRED 

CL0D3CIL.M0VQ 
CN0P3CIL.M0VQ 



[N0P3CIE.0PC0D,DEC 
CL0D3C0S,RED 

CL0D3CIL. MOV. B. W.L.REG 
CN0P3CIL. MOV. 8, W.L.MEM 



CN0P3CJE.0PC0D.DEC 
CL0D3C0S.RED 

CN0P3CIL.M0V2.BW.8L.WL 
[N0P3CIL,M0V. 8. W.L.MEM 



CN0P3CIE.0PC0D.DEC 
CL0D3C0S.RED 

[N0P3CIL,M0i/Z.BW.8L.WL 
CN0P3CIL, MOV. B. W.L.MEM 



CN0P3CIE.0PC0D,DEC 
CL0D3C0S.RED 

CN0P3CIL.M0VZ.8W.BL.WL 
CN0P3CIL. MOV. B. W.L.MEM 



CN0P3CIE.0PC0D.DEC 
[L0D3C0S.RED 

[L0D3C0S.M0D 
CN0P3CF1.MUL2.B. W.L.MEM 



[N0P3CIE,0PC0D.DEC 
CL0D3C0S.RED 

[L0D3C0S.RED 
CN0P3CFI.MUL3. 8, W.L.MEM 



3, 
3 

3CIL.M0V2.BW.8L.WL 
3CIL. MOV. B, W.L.MEM 



3, 
3 

3C1L.M0VZ.BW.BL.WL 
3EIL,M0V,B.W,L,MEM 



3 COS. MOD 
3CFI,MUL2.B. W.L.MEM 



3C0S.RED 
3CFI,MUL3. 8. W.L.MEM 



160ns 


Page 253 


FPA MEM 


;MOVL 


3C0S.WRT? 
3CIL.M0V.B.W,L,MEM 


J f 


3, 
3 


;MOVQ 


3COS.WRT2 
3CIL.M0VQ 


J / 


3, 
3 


;M0VW 


3C05'.WRT? 

3CIl. MOV, 8. W.L.MEM 


J / 


1 
3 


;M0VZBL 


3CIL.M0VZ.8W.BL.WL 
3CIL, MOV. B, W.L.MEM 


J # 



;M0V2BW 



;MOVZWL 



;MULB2 



;MULB3 



1 

L 



r:-iT09?.MCX 
iNTLOG.MlC 



05?o 
033/ 
0358 
05'S9 
05AC 
05^1 
051? 
03A5 
03A^ 
03^!) 
0346 
03A7 

0348 
0349 
0350 
0351 
1035;^ 
1035 ^> 

;35S 

1J356 

^035? 

1C358 

103v9 

10360 

10361 

103o2 

10363 

10364 

10365 

10366 

10367 

10368 

10369 

10370 

10371 

10372 

10373 

10374 

10375 

10376 

10377 

10378 

10379 

10380 

10381 

1038P 

10383 

10384 

10385 

10386 

10387 

10388 

10389 

10390 



.ICODt: ; 
0C4: 

,ocod: 

0C4i 



J CODE 

0C5: 

.O^ODE 

0C5: 



,1C0DE 

0A4: 

.OlODE 

0A4: 



ICODE 
0A5: 

.OCOOE 

0A5: 



, ICODE 

09F: 

.OCOOE 

09F: 



.J CODE 

ODF: 

.OCODE 

ODF: 



, ICODE 

07F: 

.OCODE 

07F: 



•ICODE 

03F: 

.OCODE 

03F: 



MICROS 1M(01) 
Integer, Logical, 

OPS REG 

FPD [NOPDCIE.CPCOD.DEC 
IRD1[L0D]C0S.RED 

CNTOt'LODDCOS.MOD 
LMTUf^0PD[lL.^UL2.B.W.L 



FPD rN0P]ClE.0PC0D.DEC 
IRDULODJCOS.RED 

CNTOELODJCOS.RED 
CNTUN0P][1L.MUL3.B.W.L 



FPD [N0P][U.0PC0D.DEC 
IRDir.L0D]C03.fitD 

CN'TOCLODjCOS.MOD 
CNT1EN0PDE1L.MUL2.B.W.L 



FPD ENOPJCIC.OPCOD.DEC 
IRD1CL0D3C0S.RED 

CNTOELODICGS.RED 
CNnEN0P]ElL,MUL3,8.W.L 



FPD [N0P3EIE.0PC0D.DEC 
IRDULOODCOS.ADD 

CNT0CN0PJCIL.PUSHA.8.W.L 
CNTUNOPJriE.BAD.IRD 



FPD CNOPIEIE.CPCOD.DEC 
1RDULOO]COS.ADD 

CNT0EN0P3EIL.PUSHA.8.W.L 
CNT1CN0P]EIE.8AD.IRD 



FPD CN0P3EIE.0PC0D.DEC 
IRD1CL0D1C0S.ADD 

CNTOCNCPJEIL.PUSHA.O 
CNTIlNOPJCIE.BAD.IRD 



FPD CNOPDCIE.OPCOD.DEC 
IRDIELODirOS.ADD 

CNTOCNOPJEJl.PUSHA.B.W. 
lNT1EN0PJriE.8AD.IRD 



28-NOV-83 16:30:35 
& Address : Ird 



LOKX Rev 13.00, Clock rate = 160ns 
Rom Definition 



MEM 



3E0S.M0D 
JCIL.MUL2.8.W.L 



JEOS.RED 
3[IL.MUL3.8.W,L 



][OS.MOD 
][IL.MUL2.e.W.L 



JCCS.RED 
]E]L.MiJL3,8,W,L 



]riL.PUSHA,8,W,L 
J[IE,8AD,IRD 



]c;l.pusha.8,w.l 
jcie.bad.ird 



3 

3EIL.PJSHA.Q 
]riE.8AD.JRD 



JCIL.PUSHA.B.W.L 
JCIE.8AD.JRD 



OPS FPA REG 
EN0P3EIE.0PC0D.DEC 
CL0D3C0S.RED 

CLODJCOS.HOD 
CN0PDCFI.MUL2. 8. W.L.MEM 



CN0P3EIE.0PC0D.DEC 
EL0D3C0S.RED 

CL0D3C0S.RED 
CN0P3CFJ.MUL3. 8. W.L.MEM 



CN0P3EIE.0PC0D.DEC 
CL0D3C0S.RED 

CL0D3C0S.M0D 
EN0P3CFI,MUL2. 8. W.L.MEM 



rN0P3CIt.0PC0D,D£C 
fLODlLOS.RED 

CL0D3C0S.RED 
CNOP3CKJ.MUL3. 8. W.L.MEM 



[NOP3CIE.0PCOl>-OEC 
rL0D3C0S.ADD 

CN0PJ:iL.PU5HA.8.W.L 
CN0P3EIE.BAD.IRD 



CN0P3CIE.0PC0D.DFC 
EL0D3C0S.ADD 

EN0P3CIL.PUSHA.B,W,L 
EN0P3CiE,BAD,iRD 



lN0P3[IE.0PC0D.DEC 
[L0D3C0S.ADD 

CN0P3CIL.PUSHA.Q 
CN0P3C1E.8AD.IRD 



CN0P3EIE.0PCOD.DEC 
[L0D3C0S.ADD 

[NOPJEIL.PUSHA.B.W.L 
[N0P3CIE.BAD.IRD 



3, 
3 



FPA MEM 



3C0S.M0D 
3CFI,MUL2.B. W.L.MEM 



3, 
3 

3E0S.RED 
3CFI.MUL3. 8. W.L.MEM 



3, 
3 

3C0S.M0D 
3CFI.MUL2. 8, W.L.MEM 



3, 
3 

3C0S.RED 
3CFKMUL3.B. W.L.MEM 



3. 
3 

3C1L.PUSHA.6.W,L 
3EIE.8AD.1RD 



J* 
3 

3CIL.PUSHA.8,W,L 
3CIE.BAD.IRD 



3, 
3 

3CIL.PUSHA.Q 
3l1E.BAD,1RD 



3CIL.PUSHA.B,W.L 
3[1E.BAD*IRD 
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;MULL2 



;MULL3 



;MULW2 



;MULW3 



;PUSHAB 



;PUSMAL 



;PUSHAQ 



;PUSHAW 



rMT098.MCX 


INTlOCMIC 


10391 


.ICODE ; 


10392 


OrND: 


10393 




1059^ 


.OCODE 


10395 


ODD: 


10396 




10397 




10398 


.ICODE 


10399 


09C: 


10^.00 




10401 


.OCODE 


10A02 


09C: 


10A05 




10A04 




10405 


•ICODE 


10406 


0D9: 


10407 




10408 


.OCODE 


10409 


0D9: 


10410 




10411 




10412 


.ICODE 


10413 


082: 


10414 




10415 


■OCODE 


10416 


082: 


10417 




10418 




10419 


.ICODE 


104^0 


083: 


10421 




10422 


, OCODE 


10423 


083: 


10424 




10425 




10426 


.ICUDE 


10427 


0C2: 


10428 




10429 


.OCODE 


10430 


0C2: 


10431 




10432 




10433 


.ICODE 


10434 


0C3: 


10435 




10436 


.OCODE 


10457 


0C3: 


10438 




10439 




10440 


.ICODE 


10441 


0A2: 


10442 




10443 


, OCODE 


10444 


0A2: 


10445 





MICR02 1M(01) 
Integer, LogicaU 



OPS REG 

EPD CNOPDCIE.OPCOD.DEC 
IRDUL0D3C0S.RED 

CNTOENOPJlIL.PUSHL 
CNTUNOPJtlE.BAD.IRD 



FPD [NOPDCIE.OPCOD.DEC 
IRDULODDEOS.RED 

CNIOCLODDCOS.RED 
CNT1CL0D3CIL.R0TLRE6 



FPD [NOPDCIE.OPCOD.DEC 
1RD1E10D]C0S,RED 

CNTOELODJf'L.SBUCREG 
CNT1CN0P]CIL.S8WCMEM 



FPD CNOPJEIE.OPCOD.DEC 
IRD1CL0D3E0S.RED 

CNT0CLOD3CiL.SUB2.B, W.L.REG 
CNT1 CNOPDC J L.SL''^*2.B. W.L.MEM 



f PD [NOPKIE.OPCOD.DEC 
IRDirLODlCOS.REO 

CNTOCLODJCOS.RED 
CNTUL0D3C I L,SUB5.B. W.L.REG 



FPD CNOPJCIE.OPCOD.DEC 
IRDICLODJEOS.RED 

CNTOELOO] C I L.SUB2.B. W.L.REG 
CNT1CN0P]CIL,SUB2.B, W.L.MEM 



FPD CNOPJCiE.OPCOD.DEC 
IROULODJCOS.RED 

CNT0CLOD3COS.RED 
CNTIlLODJEIL.SUBJ.B. W.L.REG 



FPD LNOPJCIE.OPCOD.DEC 
IRDICLODJEOS.RED 

CNT0[L0DJC1L.SU82.B. W.L.REG 
CNTlC.N0P:ClL,SUe2.B, W.L.MEM 



28-N0V-83 16:30: 
& Address 


K 
35 
: Ird 


CLOKX Rev 13.00, Clock rate 
Rom Definition 


= 160ns 




MEM 
] 
] 




OP. FPA REG 
CNCP E.OPCOD.DEC 
ELODJLuS.RED 


FPA MEM 
3, 
3 




DCIL.PUSHL 
3CIE.8AD,IRD 




3 [M0P3CIL.PUSHL 
3 rN0P3EI£,8AD.IRD 


3CIL.PUSHL 
3CIE.BAD.IRD 




3 
3 




CN0P3CIE.0PC0D.DEC 
[L0D3C0S.RED 


]■ 




3C0S.RED 
3E1L.R0TLMEM 




3 [L0D3C0S,RED 

3 CL0D3E1L.R0TLREG 


3C0S.RED 
3CIL.R0TLMEM 




3 

3 




CNOP3l1E.OPC0D.DEC 
[L0D3C0S.RED 


3, 

3 




JCOS.MOD 

3[;l.sbwcmem 




3 CL0D3CIL.SBWCRE0 
3 [N0P3CIL.SBWCMEM 


3r0S.M0D 
3CIL.SBWCMEM 




3 
3 




CN0P3EIE.0PC0D.DEC 
CL0D3C0S.RE0 


]■ 




3L0S.M0D 
3[IL.SU62.e.W.L 


.MEM 


3 CLOD3[!L.SUB2.B. W.L.REG 
3 LNOP3CIL.SUB2.B. W.L.MEM 


3C0S.M0D 
3CIL,SUB2.B.W.L 


MEM 3 


3 
3 




CNOP3CIE.0PC0D.DEC 
CL0D3C0S.RED 


3, 
3 




3C0S.RED 
3[IL.SUB3.e.W.L 


.MEM 


3 [L0D3C0S.RED 

3 [L0D3CIL.SU33. 8. W.L.REG 


3E0S.RED 

T*'!. .C063.B.W.L 


.MEM 3 


3 
3 




[N0P3CIE.0PC0D.DEC 
CL0D3C0S.RED 


3, 
3 




3C0S.M0D 
3CIL.SU82,8,W.L 


.MEM 


3 CL0D3CIL.SUB2.B. W.L.REG 
3 CNOP3CIL.SUB2. 8. W.L.MEM 


3C0S.M0D 
3CIL.SUB2.B.W.L 


■ MEM 3 


3 
3 




CN0P3CIE.0PC0D.DEC 
CL0D3C0S.RED 


]■ 




3C0S.?^ED 
3CIl..SU83.e.W,L 


.MEM 


3 EL0D3C0S.RED 

3 CL0D3CIL.SU83.B. W.L.REG 


3C0S.RED 
3CIL.SUB3.B.W.L 


.MEM 3 


3 
3 




CN0P3CIE.0PC0D.DEC 
rLOD3rOS.RE') 


]• 




3C0S.M0D 
3CIL.SUB2.8.W.L 


.MEM 


3 [LOD3CIL.SUB2.B. W.L.REG 
3 CNOP3CIL,SUB2.B. W.L.MEM 


3C0S.M0D 
3CIL,SUB2.B.W.L 


.MEM 3 



Page 255 
;PUSHL 



;R0TL 



;SBWC 



; SUBB2 



; SUBB3 



; SUBL2 



; SUBL3 



; SUBW2 





; CMT098.MCX 




; INTLOG.MIC 




; 104^6 


.ICODE ; 




;10A-i,7 


0A3: 




;10A48 






;10AA9 


.OCODE 




;10A50 


0A3: 




;10451 






;10A52 






;10A55 


.ICODE 




;10A5A 


095: 




;10A55 






;10456 


.OCODE 




;10A57 


095: 




; 10458 






; 10459 






; 10460 


■ICODE 




; 10461 


0D5: 




; 10462 






; 10463 


■OCODE 




; 10464 


0D5: 




;10465 






; 10466 






; 10467 


■ICODE 




; 10468 


0B5: 




; 10469 






; 10470 


.OCODE 




; 10471 


0B5; 




; 10472 






; 10473 






;1047^ 


■ICODE 




;10475 


CSC: 




; 10476 






; 10477 


.OCODE 




; 10478 


08C: 




; 104 79 






; 10480 






; 10481 


.ICODE 




; 10482 


08D: 




; 10483 






; 10484 


.OCODE 




; 10485 


080: 




; 10486 






; 10487 






.-10488 


.ICODE 




; 10489 


OCC: 




; 10490 






; 10491 


■OCODE 




; 10492 


OCC: 




; 10493 






; 10494 






; 10495 


.ICODE 




; 10496 


OCD: 




; 10497 






; 10498 


.OCODE 




; 10499 


OCD: 



10500 



MICR02 1M(01) 
Integer, LogicaU 

OPS REG 
FPD [N0P3CIE.0PC0D.DEC 
IRD1CL0DDC0S.RED 

CNTOELODDCOS.RED 

CNT1 CLOD] [IL.SUB3.B. W.L.REG 



FPD [NOPDCIE.OPCOD.DEC 
1RD1CL0D]C0S.RED 

CNTOCNOPJCIL.TST.B.W.L 
CNT1CN0PDCIE.BAD.IRD 



FPD CN0P3CIE.0PC0D.DEC 
IRD1[L0D][0S.RED 

CNTOCNOP]CIL.TST.B.W.L 
CNT1CN0P][IE.8AD.IRD 



FPD [N0P][1E.0PC0D.DEC 
IRD1CL0D]C0S.RED 

CNTOCNOPDCU .TST.B.W^L 
CNTUNOPJCiE.BAD^IRD 



FPD [NOPKIE.OPCOD.DEC 
IRD1CL0DDC0S.RED 

CNT0CLODJCIL.XOR2. 8. W.L.REG 
CNT1CNOP3CJL.XOR2. 8, W.L.MEM 



FPD CNOPDCIE.OPCOD.DEC 
IRDULOD3L0S.RED 

CNTOCLODDCOS.RED 
CNTUL0D3CIL.X0R3, 8. W.L.REG 



FPD CNOPJCIE.OPCOD.DEC 
IRDULODKOS.RED 

CNT0rLODJClL^X0R2^8. W.L.REG 
CNTli:NOP3CIL.XOR2.B. W.L.MEM 



FPD CNOPJCIE.OPCOD.DEC 
IRDlCLODJCOS.RtD 

CNT0CLOD3C0S.RED 
CNTULOD3CIL.XOR3. 8. W.L.REG 



28-NOV-83 16:30:35 
2i Address : Ird 



LOKX Rev 13.00, Clock rate = 160ns 
Rom Definition 



MEM 
3 

] 


OPS fPA REG 
CN0P3CIE,0PC0D,DEC 
CL0D3C0S.RED 


FPA MEM 




][OS.RED 
DCIL.SU83. 8. W.L.MEM 


3 CL0D3C0S.RED 

3 CL0D3EIL.SUB3.B. W.L.REG 


3C0S.RED 
3C1L.SUB3.B.W.L. 


MEM 3 


] 
] 


[N0P3CIE.0PC0D.DEC 
EL0D3C0S.RED 


3 




DCIL.TST.8.W.L 
3CIE.8AD.IRD 


3 CN0P3CIL.TST.B.W.L 
3 CN0P3CIE.BAD.IRD 


3CIL.TST.B.W-L 
3CIE.BAD.JRD 




] 
] 


CN0P3CIE.0PC0D.DEC 
CL0D3C0S.RED 


3, 
3 




DCIL.TST.8.W.L 
JCIE.BAD.IRD 


3 CN0P3CIL.TST.8.W.L 
3 CN0P3CIE.BAD.IRD 


3riL.TST.B.W.L 
3LIE.BAD.IRD 




3 


[N0P3CIE.0PC0D.DEC 
CL0D3COS.RED 


3, 
3 




JCIL.TSr.B.W.L 
3EiE.6AD.JfiD 


3 CN0P3E1L.TST.Q.W.L 
3 CN0P3C1E.BAD.IRD 


3CIL.TST.B.W.L 
3CIE.BAD.IRD 




3 
3 


CN0P3EIE.OPCOD.DEC 
CL0D3COS^RED 


]■ 




3C0S.M0D 
3CiL.X0R2. a. W.L.MEM 


3 [L0D3CIL.X0R2.B. W.L.REG 
3 [N0P3CIL,X0R2.B,W.L.MEH 


3COS.MO0 
3CIL.XOR2.B.W.L 


.MEM 3 


3 
3 


[N0P3CIE.0PC0D.DEC 
CL0D3C0S.RED 


3, 
3 




3C0S.RED 
3CIL.X0R3. 8. W.L.MEM 


3 CLODJEOS.RED 

3 CL0D3EIL.X0R3.B. W.L.REG 


3C0S.RED 
3[IL.XOR3.B.W,L 


.MEM 3 


3 
3 


[NOP3C1E.OPC0D.DEC 
CL0D3C0S.RED 


]■ 




3C0S.M0D 
3CiL.XOR2.B. W.L.MEM 


3 [L0D3CiL.X0R2.B^W. L.REG 
3 [N0P3CIL.X0R2.B. W.L.MEM 


3COS.M0D 
3CIL.X0R2.B,W.L 


.MEM 3 


3 


CNOP3E1E.OPC0D.DEC 
rL0D3COS.RED 


3, 
3 




3C0S.RED 
3C1L.X0R3.8.W.L.NEH 


3 [L0D3C0S.RED 

3 rLOD3ClL.XOR3. 8. W.L.REG 


3EOS.RE0 
3[IL.X0R3.B.W,L 


.MEM 3 
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; SUBW3 



;TSTB 



;TSTL 



;TSTW 



;X0RB2 



;X0RB3 



;X0RL2 



; K0RL3 



CMT098.MCX 
INTLOG.MIC 



10501 
1C502 
10503 
1050^ 
10505 
10506 
10507 
10508 
10509 
10510 
10511 
10512 
10513 



M A 
MICR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00. Clock rate = 160ns 
Integer, Logical, 6 Address : Ird Rom Defim'tion 



.KOOE ; 

OAC: 

,0C0DE 

OAC: 



.ICODE 

OAD: 

.OCODE 

OAD: 



OPS REG 

FPD [NOP][IE.OPC0D,DEC 
IRDICLODDCOS.RED 

CNTOCLOD3CIL.XOR2.B. W.L.REG 
CNTUN0P][IL.X0R2.B. W.L.MEM 



FPD CNOP]CIE.OPC0D.DEC 
IRDICLOODCOS.RED 

CNTOCLODDCOS.RED 
CNTULOD3E1L.XOR3.B. W.L.REG 



MEM 



DECS. MOD 
JE1L.X0R2. 8. W.L.MEM 



JCOS.RED 
][lL.X0R3.8.W,L,MEM 



OPS FPA REG 
CN0P3CIE.0PCOD.DEC 
CLODDEOS.RED 

] [LOD3C]L.XaR2. 8. W.L.REG 
3 ENOP3CIL.XOR2,B. W.L.MEM 



[NQP3CIE.0PC0D.DEC 
CL0D3C0S.RED 

] [L0D3C0S.RED 

3 CLOD3EIL.XOR3.B. W.L.REG 



3, 
3 



FPA MEM 



Page 257 ! 



; X0RW2 



3C0S.M0D 3, 

3EIL.XOR2. 8. W.L.MEM 3 



3, ;X0RW3 

3 

3C0S.RED 3, 

3E1L.XOR3. 8. W.L.MEM 3 



CMT098.MCX 
INTLOG.MIC 



N 4 
MICR02 1M(01) 28"N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Integer, LoguaU 6 Address : Osize Rom Defim'tion 
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05U 

0515 

0516 

0517 

0518 

0519 

0520 

0521 

0522 

0523 

052A 

0525 

0526 

0527 

0528 

0529 

0530 

0531 

0532 

0533 

0534 

0535 

0536 

0537 

0538 

0539 

05^0 

05A1 

0542 

0543 

05^A 

0545 

05^6 

05^7 

0548 

05^9 

10550 

10551 

105S2 

0553 

10554 

10555 

10556 

10557 

10558 

10559 

10560 

10561 

10S62 

10563 

10564 

10S65 

10566 

10567 

10S68 



.TOC 
.DCODE 



058 
080 
081 

oco 

0C1 

OAO 

0A1 

008 

078 

079 

08A 

08B 

OCA 

OCB 

OAA 

OAB 

088 

089 

0C8 

0C9 

0A8 

0A9 

093 

005 

0B3 

09^ 

ODA 

07C 

0B4 

091 

0D1 

OBI 

098 

099 

0F6 

OF 7 

053 
032 
097 
0D7 
0B7 
086 
087 
0C6 
0C7 
0A6 
0A7 
07B 
07A 
096 
006 
0B6 



Integer, Logical, & Address 



Osize Rom Oefim'tion' 



Sl'E 

Slid 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

.IZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 



[WORD] 

[BYTE] 

[BYTE] 

[LONG] 

[LONG] 

[WORD] 

[WORD] 

[LONG] 

[BYTE] 

[BYTE] 

[BYTE] 

[BYTE] 

[LONG] 

[LONG] 

[WORD] 

[WORD] 

[BYTE] 

[BYTE] 

[LONG] 

[LONG] 

[WORD] 

[WORD] 

[BYTE? 

[LONG] 

[WORD] 

[BYTE] 

[LONG] 

[QUAD] 

[WORD] 

[BYTE] 

[LONG] 

[WORD] 

[BYTE] 

[BYTE] 

[LONG] 

[LONG] 

[WORD] 

[WORD] 

[BYTE] 

[LONG] 

[WORD] 

[BYTE] 

[BYTE] 

:long] 

[LONG] 
[WORD] 
[VORD] 
[LONG] 
[LONG] 
[BYTE] 
[LONG] 
[WORD] 



[WORD] 

[BYTE] 

[BYTE] 

[LONG] 

[LONG] 

[WORD] 

[WORD] 

[LONG] 

[LONG] 

[QUAD] 

[BYTE] 

[BYTE] 

[lONGJ 

[LONG] 

[WORD] 

[WORD] 

[BYTE] 

[BYTE] 

[LONG] 

[LONG] 

[WORD] 

[WORD] 

[BYTE] 

[LONG] 

[WORD] 

[ 0] 

[ 0] 

[ 0] 

[ 0] 

[BYTE] 

[LONG] 

[WORD] 

[LONG] 

[WORD] 

[BYTE] 

[WORD] 

[BYTE] 

[LONG] 

[ 0] 

[ 0] 

[ 0] 

[BYTE] 

[BYTE] 

[LONG] 

[LONG] 

[WORD] 

[WORD] 

[QUAD] 

[LONG] 

[ 0] 

[ 0] 

[ OJ 



[ 0] 
[ 0] 
[BYTE] 
[ 0] 
[LONG] 
[ 0] 
[WORD] 
[ 0] 
[LONG] 
[QUAD] 
[ 0] 
[BYTE] 
[ 0] 
[LONG] 
[ 0] 
[WORD] 
[ 0] 
[BYTE] 
[ 0] 
[LONG] 
[ 0] 
[WORD] 



0] 
0] 
0] 
0] 
0] 

n] 

0] 
0] 
0] 
0] 

o: 

0] 
OJ 
0] 
0] 
0] 
0] 

OJ 

OJ 



[BYTE] 
[ 0] 
[LONG] 
[ 0] 
[WORD] 
[LONG] 
[LONG] 
[ OJ 
C OJ 
[ OJ 



L 
[ 
[ 
[ 
[ 
[ 
[ 
[ 
[ 
[ 
[ 
[ 
[ 
[ 
[ 
[ 
[ 
[ 
[ 
[ 
[ 
L 
[ 
r 

i 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

[LON- 

[OUA- 

[ 



0] [ 
OJ [ 



OJ [ 
OJ [ 
OJ [ 

OJ r 

0] [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 

OJ r 

OJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 
CJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 
0] [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 

OJ r 

OJ [ 
OJ [ 
OJ [ 
OJ [ 
f 



CJ r 

01 [ 



OJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 

OJ r 

OJ [ 
OJ [ 

OJ : 
OJ r 

OJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 

OJ c 
OJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ [ 
OJ ' 
OJ [ 
CJ [ 
OJ [ 
OJ [ 
OJ [ 

JJ [ 

OJ [ 

OJ [ 

OJ [ 

OJ [ 



OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

0] 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

0] 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

0] 

OJ 

OJ 

OJ 



ADAWI 

AD0B2 

AD0B3 

ADDL2 

A0DL3 

ADDW2 

AD0W3 

ADWC 

ASHL 

ASHQ 

BICB2 

B1CB3 

BICL2 

BICL3 

BICW2 

BICW5 

BISB2 

BISB3 

BISL2 

BISL3 

B1SW2 

BISW3 

BITS 

BITL 

BITW 

CLR8 

CLRL 

CLRQ 

CLRW 

CMPB 

CMPL 

CMPW 

CVTBL 

CVTOW 

CVTLB 

CVTLW 

CVTWB 

CVTWL 

DECS 

D?CL 

DECW 

DIVB2 

D1VB3 

DIVL2 

DIVL3 

DIVW2 

DIVW5 

EDIV 

EMUL 

INCB 

INCL 

INCW 



CMT098.MCX 
INTLOG.MIC 



M1CR02 1M(01) 
Integer, Logical, 



28-NOV-83 
Z Address 



B S 
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10569 

10570 

10571 

10572 

10573 

1057/. 

10575 

10576 

10577 

10578 

10579 

10580 

10581 

10582 

10583 

1058A 

10585 

10586 

10587 

10588 

10589 

10590 

10591 

10592 

10593 

1059A 

10595 

10596 

10597 

10598 

10599 

10600 

10601 

10602 

10603 

1060A 

10605 

10606 

10607 

10608 

10609 

10610 

10611 

10612 

10615 

106U 

10615 



092 

0D2 

0B2 

08E 

OCE 

OAE 

09E 

ODE 

07E 

03E 

090 

ODO 

07D 

OBO 

09A 

09B 

03C 

08A 

085 

OCA 

0C5 

OAA 

0A5 

09F 

ODF 

07F 

03F 

ODD 

09C 

0D9 

082 

083 

0C2 

0C3 

0A2 

0A5 

095 

0D5 

0B5 

08C 

08D 

OCC 

OCD 

OAC 

OAD 



.UCODF 



SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 



[BYTE] 
CLONG] 
[WORD] 
[BYTE3 
[LONG] 
[WORD] 
CBYTE] 
[LONG] 
[QUAD] 
[WORD] 
CBYTE3 
CL0NG3 
[QUAD] 
[WORD] 
[BYTE] 
[BYTE] 
[WORD] 
[BYTE] 
[BYTE] 
[LONG] 

:long] 

:W0RD] 
:WORD] 

:byte] 
:lopjg] 
:quad] 
:woRD] 
:long] 
:byte] 
:long] 
:byte] 
:byte] 
:long] 
:long] 
:woRD] 

:WORD] 
iSYTE] 

:long] 

:W0RD] 
[BYTE] 
[BYTE] 
[LONG] 
[LONG] 
[WORD] 
[WORD] 



[BYTE] 

:long] 

:WORD] 

:byte] 
;long] 

:W0RD] 

:long] 
:long] 
:long] 
;long] 

BYTE] 

:long] 
:quad] 

:WORD] 

:long] 

:W0RD] 

:long3 
:byte] 
:byte] 
:long] 
:long] 

:W0RD] 
WORD] 



0] 
0] 
0] 
0] 
0] 



[LONG] 
[LONG] 
[BYTE] 
[BYTE] 
[LONG] 
[LONG] 
[WORD] 
[WORD] 
[ 0] 
[ 0] 
[ 0] 
[BYTE] 
[BYTE] 
[LONG] 
[LONG] 
[WORD] 
[WORD] 



0] [ 
0] [ 
0] C 
0] [ 
0] [ 
0] [ 
0] [ 
0] [ 
0] [ 
0] [ 
0] [ 
0] [ 



0] 
0] 
0] 
0] 
0] 
0] 

[byte: 
o; 

[long: 
o: 

[word: 
o: 
o: 

0] 



0] 
0] 



[LONG] 
[ OJ 
c 

[BYTE] 

[ o: 
[long: 
[ o: 
[word: 
[ o: 
[ o: 
[ o: 

[ 0] 
[BYTE] c 
[ 0] [ 
[LONG] [ 
C 0] [ 
[WORD] [ 



0] [ 
0] [ 
0] [ 
0] [ 
0] [ 
0] [ 
0] [ 
0] [ 
0] [ 
0] [ 
0] [ 
0] C 
0] 
0] 
0] 
0] 
0] 
0] 
0] 

o: 
o: 
o: 
o: 
o: 

0] 

o: 

0] 

o; 
o: 
o: 
o: 
o: 
o: 
o: 

0] 


0] 

o: 

OJ 





OJ 





0.1 



]i i]\ 



0] [ 

0] [ 

OJ [ 

0] [ 

0] [ 

0] [ 

0] c 

0] [ 

0] [ 

OJ [ 

Q] [ 

0] [ 

OJ [ 

OJ [ 

OJ [ 

OJ [ 

OJ C 

0] [ 

0] 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

0] 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

0] 

OJ 

OJ 

OJ 

0] [ 



OJ 
0] 
OJ 
OJ 
OJ 
OJ 
0] 
OJ 
OJ 
OJ 
OJ 
0] 
OJ 
OJ 
OJ 
OJ 

o: 
o: 
o: 
o: 
o: 
o: 
o: 
o: 
o: 
o: 
o: 
o: 
o: 

OJ 

o: 

0] 

o: 
o: 
o: 
o: 
o: 

0] 



0] 

o: 
o: 

OJ 



OJ 



MCOMB 

MCOML 

MCOMW 

MNEGB 

MNEGL 

MNE6W 

MOVAB 

MOVAL 

MOVAQ 

MOVAW 

MOVB 

MOVL 

MOVQ 

MOVW 

M0V2BL 

MOVZBW 

MOVZWL 

MULB2 

MULB3 

MULL2 

MULL 3 

HULW2 

MULW3 

PUSHAB 

PUSHAL 

PUSHAQ 

PUSHAW 

PUSHL 

ROTL 

SBWC 

SUBB2 

SUBB3 

SUBL2 

SUBL3 

SUBW2 

SUBW3 

TST8 

TSTL 

TSTW 

X0RB2 

X0RB3 

X0RL2 

X0RL3 

X0RW2 

X0RW3 



10616 .BIN 
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INTLOG.MIC Integer, Logical, & Address : Osize Rom Definition 



10616; This page intentionally left blank. 



^MT098.MCX 
FLOAT. MIC 



10620 

10621 

10622 

10623 

1062A 

10625 

10626 

10627 

10628 

10629 

10630 

10 31 

10632 

10633 

1063^; 

10635 

10636 

10637 

10638 

10639 

10640 

106A1 

10642 

106A3 

10644 

10645 

10646 

10647 

10648 
10649 
10650 
10651 
10652 
10653 



.NOBIN 
.TOC " 

26 
25 



24 
23 

22 



21 

20 



19 



MKfi02 1M(01) 
FLOAT. MIC 



28-N0V-83 16:30:35 CLOKX Rev 13,00, Clock rate = 160ns 
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10617 .TOC 

10618 .TOC 

10619 ; 



"FLOAT. MIC" 
"Revision 26.0" 



Gerard Koeckhoven, Audrey Reith 



Revision History' 



working .-. 
Fix a POLY 
coefficient 
Fix a POL YD 



or any part 
clear the 



product is 



exg 



Kecover Locaiions cjc anu cjj 
Assign permanent addresses to 
Use locations 232 and 233 for 



Fix FPA interface for unpacking short literal 
POLYF and POLYD have problem it 1st coefficient 
because the result of the multiply step did not 
field 

problem negative part product underflowed and next 
is 

problem that causes the VA to be incorrect, when the arg =0, 
and the degree not equal to zero and doing a read with FPD set. 
Recover locations 232 and 233 for use in lANDE.MIC 

free locations (where possible) 
a fix in lANDE but leave them in FLOAT. 
Fix a ADDD,SUBD,EMODD problem, when doing any of these instructions 
and the high order number is zero before the normalization then the 
9 high order bits of the low order longword will be missing. 
Fix a POLYD and POLYF problem , which causes the fraction part 
of the result to be unpredictable when: 

a ■- the product step with exp(biased) = and 
b - the fraction is between 1/4 and 1/2 and 
c - the coefficient exponent (biased) > 31 
Fix EMODD creating dirty zero if extreme overflow, 
/^dd some labels for G and H, 
FIX POLYD ACCURACY AND DIRT^ ZERO BUGS. 
CHANGE CRC TO CLEAR PSL<C>. 

CHANGE TO ACBF AND AC8D FOR G AND H FLOAT TO SHARE, 
Fix bad litrl in POLYF and POLYD FPA interface, 
sotting of CC in FI.POLYFD. 
branch on regmode to FI, EMODD. 
FPA interface for POLYF and POLYD. 
11, CMPD condition codes, 
si/e on FPA converts. 



Fix 
Add 
Fix 
Fix 
Fix 



Initial release. 



10654 



.BIN 



CMT098.MCX 
FLOAT. MIC 



MICR02 1M(01) 2a-N0V-83 16:30:35 
Floating point and CRC 



E 5 



U 030D, 0A80,003A,403D, 8467, 0031,1 



U0311, 0481,2A37,0AB0,00A7,084F,C 323* 



U OAFC, 0C80,0036,A030,00A7,00FF,8 



U OAFD, 0C85,25Q2,A12C,55DA,003F,9 



U OAFE, 0C8A,O587,012C,55DA,O03F,9 



U OAFF, 0C85,2592,A12C,55DA,003f,9 



; MOVF 
Floating point and CRC 



CLOKX Rev 13.00, Clock rate = 160ns 
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MOVF 



10655 .TQC 
10656 

10657 ****************************************************************************** 

10658 ; 50 MOVF src.rf ,dst.wf 
10659 
10660 
10661 
10662 
10663 
1066A 
10665 
10666 
10667 
10668 
10669 
10670 
10671 
10672 
10673 
1067A 



Input (dst.wf in memory) 
Input (dst.wf In register) 
Operation; 



Q 
VA 

MDR 
RNUM 



src.rf 
dst.wf 

src .rf 
dst.wf 



Validate floating point operand (not reserved) 
Write to the dst.wf and set condition codes 

**********NOT AN FPA INSTRUCTION********** 
*****<(*********♦*********************************************■***■************* 



10675 

10676 ,RE6ION/IRDX.R1L,IROX.R1H/IRDX.R2L,IRDX.R2H 

10677 FP. MOVF. MEM: 

10678 ; 

10679 MDR Q,NEXT/FP. MOVF. REG 
10680 
10681 FP. MOVF. REG: -• *a****************** 

10682 

10683 W8 EXP(MCMDR]), 

1068A FRO.FLTZ? 

10685 

10686 . REGION/FLOAT. R1L, FLOAT. R1H/FL0AT.R2L, FLOAT. R2H/FLOAT.R3L, FLOAT. R3H 

10687 =00 
;00 

NEXT/IE. OPER. FAULT 



GET FP VALUE TO MBUS SOURCE 



EXPONENT TEST FOR 
>,<,=0, RESERVED 



10688 
10689 
10690 
10691 
10692 
10693 
1069A 
10695 
10696 
10697 
10698 
10699 
10700 
10701 
10702 
10703 
1070A 



RESERVED OPERAND 



;01 

RCDST.R] MCMDR], 

WRITE N0TRE6,SI2ECL0NG], 

CC0P2JRD1 



;10 

RCDST.R] 0, 

WRITE NOTRECSIZECLONG], 

CC0P2,IRD1 



;11 

RCDST.R] MCMDR], 

WRITE NOTREG,SIZE[LONG], 

CC0P2,IRD1 



SRC < 

WRITE TO MEMORY OR REGISTER 

SET CONDITION CODES 

END OF INSTRUCTION 

cpr-Q 

BE SURE IS CLEAN ZERO 

WRITE IT 

END OF INSTRUCTION 

SRC > 

WRITE VALUE 

SET CONDITION CODES 

END OF INSTRUCTION 



CMT098.MCX 
FLOAT, MIC 



MICR02 1M(01) 28-NOV-83 16:30:35 
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F 5 
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U 0315, 0080,003A,^6?D, 8^67, 0006,0 



U 0060, 00A8, U37, 0ABC,00^7,08b0,0 323* 



U 0062, 00A8,1A57,0Aa0,00A7,0CS,\C 323* 



U 0063, 006A, 1592, ^03C, ADDA, 0056, F 



10705 .TOC 

10706 

10707 

10708 

10709 

10710 

10711 

10712 

10713 

107U 

10715 

10716 

10717 

10718 

10719 

10720 

10721 

10722 

10723 

10724 

10725 

10726 



Floating point and CRC : MOVD" 

i^j^i^*********^*^**************************************************************** 

70 MOVD src.rd,dst.wd 



Input (dst.wd in memory) 
Input (dst.wd in register) 
Operation: 



Tempi ,Q 
VA 

Tempi ,MDR 
RNUM 



src .rd 
dst.wd 

src.rd 
dst.wd 



Validate floating point operand (not reserved) 
Write to dst.wd and set condition codes 



******<(tif**NOT AN FPA INSTRUCTION********** 



********<t**<********n***<***************<^******^******************** *********** 



10727 

10728 .REG]0N/JRDX.R1L,IRDX,R1H/JRDX,R2L,JRDX.R2H 

10729 FP, MOVD. MEM: 

10730 FP,MNE(5D.MEM: 

10731 ; • 

10732 MDR 0, 

10733 ]R<2-0>?,NEXT/FP. MOVD. REG 
10734 

10735 =000 

10736 FP. MOVD. REG: 

10737 ;000 ■ 

10738 W8 EXP(MCTEMP1]), 

10739 SET WRITE(FLAGI), 

10740 FRO.FLTZ?,NEXT/FP.MOVD.10 
10741 

10742 =010 

10743 FP.MNE6D.REG: 



******************** 
******************** 



MOVE BITS32-63 OF OPERAND BACK TO MDR 
WAS IT MOVD OR MNE6D 



******************** 

TEST OPERAND FOR >,<,= 0, RESERVED 
SET FLAG 1 FOR LATER WRITE TEST 



10744 
10745 
10746 
10747 

10748 
10749 
10750 
10751 
10752 
10^53 
10754 
10755 



;010- 

WB EXP(MCTEMPIJ), 

SET WRITE(FLA6l), 

FRO. FLT2?, PUSH- 

NEXT/FP.MNEGD.10 



;011 

RCDST.R] MCTEMPU, 
CCOPKSET MM.NOINT, 
WRITE NOTRECSIZECIDEP]. 
NEXT/FP, WRITE. SEC 



******************** 

TEST OPERAND FOR >,<,= PRESERVED 
SET FLA61 FOR LATER WRITE TEST 



FIRST WORD WRITTEN OUT 
CONDITION CODES NO INTERRUPTS 
WRITE IT OUT 
JOIN COMMON FLOWS 



CMT098.MCX 
FLOAT. MU 
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G 5 



CLOKX Rev 13.00, Clock rate = 160ns 



Page 264 i 



U 0500, 0C80,0036,A030,00A7,00FF,8 



U 0501, 0064, 1592, 403C.55DA,C056,F 
U 0502, 088A,05B7.0030,44E7/J050,3 



U C503, 006A, 1592, A03C,55DA, 0056, F 



10756 . REGION/FLOAT. RiL, FLOAT. R1H/FL0AT.R2L, FLOAT, R2H/FLOAT.R3L, FLOAT. R3H 

10757 =00 

10758 FP.MOVD.IO: 

RESERVED OPERAND 

SRC < 

WRITE FIRST PART OF SRC 

SET CONDITION CODES 

NO INTERRRUPTS BETWEEN WRITES 
CONTINUE WITH SECOND HALF OF SRC 

SRC = 

BE SURE CLEAN ZERO BOTH 

SRC > 

WRITE FIRST PART OF SRC 

SET CONDITION CODES 

NO INTERRUPTS BETWEEN WRITES 
CONTINUE WRITE 



10759 


;00 ; 


10760 


NEXT/IE. OPER. FAULT 


10761 
10762 
10763 




RCDST.R] MCTEMPi" 


1076A 


CC0P2, ■ 


10765 


WRITE N0TREG,SIZcLIDEP3, 


10766 


SET MM.NOINT, 


10767 


NEXT/FP. WRITE. SEC 


10768 
10769 






10770 


RCTEMP1]^0,MDR_0 


10771 
10772 
10773 




RCDST.R] MCTEMP1D, 


10774 


CC0P2, 


10775 


WRITE N0TRE6,SIZECIDEP3, 


10776 


SET MM.NOINT, 


10777 


NEXT/FP. WRITE. SEC 



CMT098.MCX 
FLOAT, MIC 



MICRO? 1M(01) 28-N0V-83 16:30:35 
Floating point and CRC : HNE6F 



H 5 



U 031D, OC80,003A,^03D,8A67,0032,5 

U 0325, OC81,2A37,QA80,0OA7,0850,C 323* 

U 050C, 0C80,0036-A030,00^/.00FF,8 
U 050D, 0581,?D53,<;0?0,<;A67,00/*F,A 

U 050E, OC8^,O5B7,O12C,/.D0A,003F,9 
U 050F, 0581,2053,^.030,AA67,00^F,A 



U 04FA, 0C85,2592,^12C,';DDA,003F,9 



CLOKX Rev 13.00, Clock rate = 160ns 
Floating point and CRC : MNE6F" 
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52 



MNEGF 
Input 
Input 



src.rf ,dst.wf 
(dst.wf in memory) 
(dst.wf in register) 




VA 

MDR 
RNUM 



src.rf 
dst.wf 

src.rf 
dst.wf 



Operation: 



^0778 .TOC " 

10779 

10780 'H***************^******************************* ************ ****************"* 

10781 
10782 
10/85 
1078A 
10785 
10786 
10787 
10788 
10789 
10790 
10791 
10792 
10793 
1079A 
10795 
10796 
10797 
10798 
10799 

10800 *)^4***<^4********««************************************************************ 

10801 '.REGI0N/IRDX.R1L JRDX.R1H/IRDX.R2LJRDX.R2H 

10802 FP.MNEGF.MEM: ; *^**************-**** 

1 0803 ; ; 

1080A MDR ; GET SRC TO AN MBUS 

10805 

10806 FP.MNEGF.RFG: ; ******************** 

1 0807 ; ; 

10808 WQ EXP(MCMDR]),FRO.FLTZ? ; TEST FOR VALIDITY OF OPERAND 
10809 

10810 .RE6I ON/FLOAT, R1L,FL0AT.R1H/FL0AT.R2L, FLOAT. R2H/FL0AT.R3L, FLOAT. R3H 

10811 =00 

;00 ■ 

NEXT/IE. OPER. FAULT 



Validate floating point operand (not reserved) 
Invert sign bit. Write to dst.wf 
iti 



Set condition codes 
**********NOT AN FPA INSTRUCTION********** 



10812 

10813 

108U 

10815 

10816 

10817 

10818 

10819 

10820 

10821 

10822 

10823 

1082^ 

10825 

10826 

10827 FP,MNEGF.15: 

10828 

10829 RCDST.R] MCMDR], 

10830 WRITE N0TRE6,SIZECL0NG], 

10831 CC0P1JRD1 



RESERVED OPERAND 



;01 

MDR MCMDR].X0R.ZLIT12C8], 
NEXT/FP.MNEGP.15 

;10 " 

RCDST.R] 0, 

WRITE NOTRECSIZECLONGD, 

CCOPIJRDI 

;11 

MDR MCMDR3.XOR.ZLIT12C83 



SRC < 

INVERT THE SIGN BIT 

JOIN COMMON WRITE 

SRC = 

BE SURE ITS CLEAN ZERO 
WRITE OUT CLEAN ZERO 
END OF INSTRUCTION 

SRC >0 

INVERT THE SIGN BIT 



SET CONDITION COOES 
END OF INSTRUCTION 



CM't':98.MCX 
FLOAT, MIC 
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Floating point and CRC : MNEGD 

: MNEGD" 
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u 052C, 0C80, 0036, 4030, 0047, OOFF, 8 
U 052D, 0586, 1D53, 4080,4047,0000,1 



U 05?F., O(4C,05B7,0OBO, 4467,0000,1 
U 052F, 0586, 1D53, 4080, 4047, 0000,1 



72 



MNEGD src.rd,dst.wd 
*lnput (dst.wd in memory) 
*Input (dst.wd in register) 

Operation: 



Tempi ,Q 
VA 

Tempi ,MDR 
RNUM 



src.rd 
dst.wd 

src.rd 
dst.wd 



1083? .TOG " Floating point and CRC 

10833 

10834 ****************************************************************************** 

10835 
10836 
10837 
10838 
10839 
10840 
10841 
10842 
10843 
10844 
10845 
10846 
10847 
10848 
10849 
10850 
10851 
10852 
10853 
10854 
10855 
10856 
10857 
10858 
10859 

10860 =00 

10861 FX.MNEGGH.10: 

10862 FP. MNEGD. 10: 

10863 ;00 

10864 NEXT/JE.GPER. FAULT 
10865 

10866 ;01 

10867 MCTEMP1] MB.X0R.ZLJT12[8], 

10868 RETURN C+1] 
10869 

10870 FX.MNEGGH,20: 

1 0871 ; 1 

10872 RCTEMPIl^O, 

10873 MDR.O, 

10874 SET WRITE(FLAGI), 

10875 RETURN C+1] 
10876 

10877 ; 11 

10878 MCTEMPl] MB.X0R.ZLIT12C83, 

10879 RETURN C+13 



Validate floating point operand (not reserved) 

Invert sign bit 

Write- to dst.wd and set condition codes 

**i,*******NOT AN FPA INSTRUCTION********** 

* Enfy on page with MOVD instruction 

** ft *****!* ************************ ******************************************** 



USED FOR GH HOOK ALSO 
RESERVED OPERAND 



SRC < 

INVERT THE SIGN BIT 



SPECIAL ENTRY G,H 

SRC = 

BE SURE ITS TWO CLEAN WORDS OF ZERO 

CLEAN UP SECOND WORD 

FLAG ALREADY SET FOR MNEGD 

BEING DONE FOR OTHER CODE 

SRC > 

INVERT THE SIGN BIT 



CMT098.MCX 
FLOAT^MK 
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U 0329, 0681,r''^37.0A80,U0/./,0856,4 323* 



■J 0520, 0Q8UJ43/,0A80,U0A",C856,A 323* 



U 056A, 0r8O,0036,A03O,00A7,0OFK,8 

U 0565, 0580,OC37,0130,AOA7,005F,9 

u 0566, 0980,0C37,0130,20A7,0Q3F,9 

U 0567, 018O,0C37,0130,00A7,0O3F,9 



Floating point and CRC 



: TSTF £ TSTD" 



53 



73 



TSTF 

Input 

TSTD 

Input 

Operation: 



src.rf 



MDR 



src.rf 



src.rd 



Tempi, MDR 



src.rd 



10880 .TOC 

10881 

10882 -Ik**************************************************************************** 

10883 
1088A 
10885 
10886 
10887 
10888 
10889 
10890 
10891 
10892 
10893 
1089A 
10895 
10896 
10897 
10898 
10899 
10900 
10901 
10902 
10903 
1090A 
10905 

10906 . REGION/ JRDX.R1L,1RDX.R1H/JRD)(.R2L,JRDX.R2H 

10907 FPTSTF: •************:******** 

10908 

10909 WB EXP(«[MDR];, 

109". FR0,FLT2?,NEXT/FP.TSTF.10 

10911 

10912 FP.TSTD: 

10*^13 ; ■ 

1091A W8 EXP(MCTFMP1]), 

10915 FH!5.Fl.TZ?,NEXT/FP.TSTr.lO 

10916 

1091/ .PEGJON/FLOAT.RIL, FLOAT. RlH/'FL0AT,R2l.. FLOAT. R2H/FLOAT.R3L, FLOAT. R3H 

10918 =00 

10919 FX.TSTGH.IO; 

10920 FP. TSTF. 10: 



Validate floating point operand (not reserved) 
Set condition code 

******** **f^OT FPA INSTRUCTIONS********** 

*A***************************^*******************************************t**** 



TEST OPERAND FOR VALIDITY 
LOOK FOR RESERVED OPERAND 

******************** 

TtST OPERAND FOR VALIDITY 
LOOK FOR RESORVtD OPERAND 



10921 
10922 
10923 
109PA 
109P5 
10926 
10927 
10928 
10929 
10930 
10931 
10932 
10933 
10934 



;00 • 

NEXT/IE, OPER, FAULT 



;01 

CC 2LIT0C8], 
IRD1 



;10 

CC ZuITOCA], 
IRDI 



;n 

CC aiTOCu], 

1RD1 



MOOK FOR 6 AND H 
RESERVED OPERAND 



SRC < 

SET CONDITION CODES 

END OF INSTRUCTION 

SRC = 

SET CONDITION CODES 

END OF INSTRUCTION 

SRC > 

SET CONDITION CODES 



CMT098.MCX 
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U 00A6, OC81,2A37,OA80,00^7,OC57,0 323* 



U 00A7, 0880,2^57, 0A80, 00^7,0857,/, 323* 



10935 , 


TOC " 


Flo 


ating point and CRC 


: CMPF" 


10936 










10937 , 


***********A*******************i>c****«^***it*t^*****'^**************************** 


10938 , 










10939 . 










109A0 , 




51 


CMPF srcl.rf ,src 


2.rf 


109A1 , 










109A2 . 










10943 . 






Input 


srcl.rf 


1094-; . 








MDR src2.rf 


109A5 , 










109A6 , 










109A7 , 






•Resources 




109A8 








Temp2 srcl from Q 


109A9 








FlagO sign of src2 
(SlGN(FLAGO)) 


10950 








10951 










10952 






Operation: 




10953 










10954 






Validate src2 (not reserved operand) set sign flag 


10955 






Get srcl to 


an Mbus source ; 


10956 






Validate srcl (not reserved operand) 


10957 










10958 






If srcl - 


src2-src1 using ccop2 


10959 








if src2 NOT neg then set N 


10960 










10961 






If srcl + 


src1-src2 using ccop2 \ 


10962 








if src2 NEG then must clear both N and 2 ; 


10963 








1 


10964 






If srcl 


0-src2 using ccopi 


10965 








setting condition codes on basis of src2 


10966 








1 


10967 




**********FPA ENTRY AND INTERFACE********** j 


10968 






(OS. RED) - FI.CMPF. 


REG/Fl. CMPF. MEM \ 


10969 








i 


10970 
10971 
10972 


• A*«4<ki^i^******ftlt«*****ftftt********ftllr*«'**4**<k***A*W**4!4«*4r««r*i^ik«^i^tt<lk*^ift4t4t4r4«** 


.REGJON/IRDX.RIL JRDX.R1H/JRDX.R2L, 


IRDX.R2H ! 


10973 


=0 






I 


10974 


PP. CMPF 


* 
• 




;******************** j 


10975 




;0- 




, j 




1 


10976 




we 


EXP(MCMDR]), 


; CHECK SRC2 FIRST FOR VALIDITY ! 


10977 




FRO. FLTZ?, PUSH. 
NEXT/FP.CMPF.10 


1 


10978 




; PROCESS AS A SUBROUTINE '■ 


10979 
10980 




. 1 . 




1 
1 




# ' 






10981 




we 


EXP(M[TEMP23), 


; CHECK VALIDITY OF SRCl ; 


10982 




frO.fltz?, 




10983 




NEXT/FP.CHPF.30 


; 



CMT098.MCX 
FLOAT. MIC 



MICR02 IMCOI 
Floating poin 



u 0570, 0C80,0036,';030,00A7,00FF,8 



U 0571, OC46,203A,AOBD,8067,OOOOJ 



U 0572, 0486,2O3A,AOBD,8AE7,0O0OJ 



U 0573, 0C86,203A,A08D,80A7, 0000,1 



U 057A, 0C80, 0036, 4030, 00^7, OOFF, 8 



U 0575, 0881, 2000, 0A20, 9047,0055, 8 



U 0576. 0481,2003,01?t>,88A7,003F,9 



U 0577, 0881,2003,0420,9047,0050,4 



U 0504, 0080, 0036, 4130, 0047, 003F, 9 



U 0505, 0180,OC37,0130,OOA7,003F,9 



0558, 0580,OC37,0130,40A7,003F,9 



U 0559, 0080, 0036, 4150, 0047, 003F, 9 



28-N0V-83 16:30:35 
and CRC : CMPF 
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;01 

MCTEMP2] Q, 

SET SJGNTFLAGO), RETURN C+IJ 



;10 

MCTEMP2] Q, 

HDR 0, RETURN C+IJ 



0984 . REGION/FLOAT. RIL, FLOAT. R1H/FL0AT,R2L, FLOAT. R2H/FLOAT.R3L, FLOAT. R3H 

10985 =00 

10986 FP. CMPF. 10: 

10987 ;00 

10988 NEXT/iE.OPER. FAULT 
10939 
10990 
10991 
10992 
10993 
10994 
10995 
10996 
10997 

10998 FX.MT2Q: 

10999 FP,MT2Q: 

11000 ;11 

11001 MCTEMP2J.Q. 

11002 RETURN C+1] 
11003 

11004 =00 

11005 FP, CMPF. 30: 

11006 ;00 

11007 NEXT/IE.OPER. FAULT 

11008 
11009 
11010 
11011 
11012 
11013 
11014 
11015 
11016 
11017 
11018 
11019 
11020 
11021 
11022 

11023 =0 

11024 FP. CMPF. 40: 

11025 ;0 

11026 IRD1 
11C^7 

11020 ;1 

11029 CC 2LIT0C0JJRD1 
11030 

11031 =0 

11032 rP, CMPF. 50: 

11033 ;0 

11034 CC ZL JT0[8],IRD1 
11035 

11036 ;1 " 

11037 IRDI 



;01 ' 

we MCMDR3-RCTEMP2], 

CCOP2,SIZE[LONGD, 

SI6N(FLAG0)?,NEXT/FP.CMPF.50 



; 1 

we R[ZERO]-M[M0RJ,S12ECLONG], 
CCOP1,IR01 



,11 

we RCTEMP2]"M[M0R], 

CCOP2,S1ZE[LONG], 

SJ6N(FLAG0)?,NEXT/FP.CMPF,40 



RESERVED OPERAND SRC2 



SRC2 < 

COPY SRC1 INTO TEMP2 

SET SIGN FLAG FOR ANSWER 

SRC2 = 

COPY SRC1 INTO TEMP2 

COMPARISON AGAINST CLEAN ZERO 

USED BY G H FLOAT 

SRC2 > 

COPY SRCI INTO TEMP2 



RESERVED OPERAND SRCI 



SRCI < 

SRC2-SRC1 

SET CONDITION CODES 

WAS SRC2 NEGATIVE 

SRCI = 

SRCI IS 

SET CONDITION CODES ON SRC2 

SRCI > 

SRCI "SRC2 

SET CONDITION CODES HERE 

WAS SRC2 NEGATIVE 



SRCI 6 SRC2 ARE POSITIVE 
CONDITION COOES SET CORRECTLY 

SRCI +, SRC2 - 
CLEAR N & 2 



SRCI -, SRC2 + 
SET N 

SRCI -, SRC2 - 

CC SET CORRECTLY END INSTRUCTION 



L ... 



CMT098.MCX 
FLOAT, MIC 
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Floating point and CRC 



CMPD" 



71 



CMPD 



srcl .rd,src2.rd 



11038 ,TOC 
11039 

110A1 

11042 

11043 

11044 

11045 

11046 

1104? 

11048 

11049 

11050 

11051 

11052 

11053 

11054 

11055 

11056 

11057 

11058 

11059 

11060 

11061 

11062 

11063 

11064 

11065 

11066 

11067 

11068 

11069 

11070 

11071 

11072 

11073 

11074 

11075 

11076 

11077 

11078 

11079 

110SO 

11081 

11082 

11083 

11084 

11085 

11086 

11087 

11088 



Input 


Tempi (bits 0-31) 
MDR (bits 32-63) 


Resources 


Temp2 
Temp3 




Tempi 
MDR 




FlagO 

(SIGN(FLAGO)) 


Subroutines: 


OS.DRED 


Operation: 





srcl .rd 

srcl .rd 
src2.rd 
sign of srcl 

get second operand 



Validate srcl (not reserved operand) and move 
bits 0-31 to Temp2 and bits 32-63 to Temp3 

Get src2 in Tempi and MOR 

Validate src2 (not reserved operand) 

It src2 + src1-src2 (bits 0-31) using ccop2 
i f srcl neg then set H 
it both positive and equal must check 
second half 

by rotating each operand and setting 
condition codes using ccopi 

Iv src2 - reverse the above operation 

If src2 then 0-src2 (bits 0-51) using ccop2 

set condition codes on the basis of srcl 

*i^***ir****FPA ENTRf AND INTERFACE***** *»*** 

(OS.FJDRED.' - Fl. CMPD. REG/FI.CMPF. MEM 



CMT098.MCX 
PLOAT.MIC 



MICRO? 1M(01) 2e-NOV-83 16:30:35 
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w 033U 088O,U37,0AB0,00A7,0857,8 323* 

U 057&, 0C8O, 0036. A030, 00^7, DOFF, 8 

U 0579, OCAA, 1592,^030, 8047,0051, 3 

u 057A, 008^^,0567, 0030, SAE?, 0051, 3 

U 057B, 0C84, 1592, 4030, 80A7, 0051, 3 



J 0515, 0085, 2587, 0190, C0A7, 0018,0 



a 0335, 0080, H37,0A80, 0047, 0857, C 323* 
U 057C, 0C8O, 0036, 4050, 0047, OOFF, 8 



U 057[), 0480, 1000, 1430, 9047, 0065, C 
U 057f, 0480, 2000, 013D, 9047, 003F, 9 

J U57F, ec80, 2000, 1430,5047,0064,0 



CHECK SRC1 FOR VALJDJTY 



11089 ,REGI0N/JRDX.RlL,IRDX.RlH/iRDX.R2L,lRDX.R2H 

1 1 090 FP CMPD ' 'tAAHfAvir-t************ 

1 1091 * ' ; 

11092 WB EXPCMCTEMPU), 

11093 FRO.FLTZ? 
11094 

11095 . REGION/FLOAT. R1L, FLOAT. R1H/FL0AT.R2L, FLOAT. R2H/FL0AT.R3L,FL0AT.R3H 

11096 =00 
;00 

NEXT/JE.OPER. FAULT 



;01 

RCTEMP2] MCTEMPU, 
SET SIGNTFLAGO), 
NEXT/FP.CMPD.10 



;10 

R[TEMP2],0.H[)R^0. 
NEXT/FP.TMPD.ID 



11097 

11098 

11099 

11100 

11101 

■ 1102 

11103 

11104 

11105 

11106 

11107 

11108 

11109 

11110 

11111 

11112 FP. CMPD. 10: 

11113 

11114 RCTEMP3] MCMDRJ.RR.16, 

11115 LCD INC SRA?, 

11116 NEXT/OS. DRED 
11117 

11118 .REG]0N/JRDX.R1L,IRDX.RIH/]RDX,R2L,JRDX.R2H 

11119 FP. CMPD. 20: 



;11 

RETEMP23 MCTEMPU 



RESERVED OPERAND 



SRCI < 

MOVE BITS 0-51 TO TEMP2 

SET SIGN FLAG FOR ANSWER 



SRCI = 

ZERO OUT BOTH PARTS OF OPERAND 



SRCI > 

MOVE BITS 0-31 TO TEMP2 



SAVE SECOND HALF OF SRCI ROTATED 

GET SRC2 

RETURN IS THROUGH JRDROM FP. CMPD. 20 



WB EXP(M[TEMP1]), 
FR5.FLTZ? 



ENTRY FROM IRDROM 
CHECK SRC2 FOR VALIDITY 



11120 
11121 
11122 
11123 
11124 .REGI0N/FL0AT.R1L,FL0AT.R1H/FL0AT,R2L,F.0AT,R2H/FL0AT.R3L,FL0AT.R3H 



11125 =00 

11126 

11127 

11128 
11129 
11130 
11131 
1 1 1 32 
11133 
11134 
11135 
11136 
11^7 
1in8 

11141 



;0C- 

NEXT/IE. OPER. FAULT 



;01 

M[TEMP1]"RtTEMP23, 
crOP2,SI2ECJDEP3, 
SIGN(FLAGO)^ 
NEXT/FP rvD.40 



;10 - 

we M[TEMP2J-R[ZEP03,SIZE[IDEP3, 
CCDP2,IRD1 



;11 • 

MCTEMP23-RCTEMP1], 

crOP2,SIZECIDEP], 

SIGN(FLAG0)?,NEXT/FP,CMPD.30 



RESERVED OPERAND SRC2 



SRC2 < 

SRC2-SRC1 

SET CONDITION CODES 

WAS SRCI NEGATIVE 

GO FINISH THE COMPARISON 

SRC2 = 

USE SRCI AS THE COMPARISON VALUE 

SET CONDITION COOES 

SRC2 > 

SRC1-SRC2 

SET CONDITION CODES 

WAS SRCI NEGATIVE 



L 



CMT098.MCX 
FLOAT, MIC 



M1CR02 1MC01 
F Loating poin 



U 06^0, 0080, 003A,5A30, 80^7, 0067,^ 



U 06'=.1, 0580,OC37,0130,AOA7,003F,9 



U 065C, 0180,OC37,0130,OOA7,003F,9 



U 065D, 0880, 003A,5A3D, 80^7, 0067, 6 



U 067A, 0080, 0036, A130, 00^7, 005F, 9 



U 0675, 0C81,23B7,0010,0A67,0051,6 



U 0516, 0081, 200^, 0130, 08*^7, 003F, 9 



U 0676, 0080, 0036,^130, 00^7, 005F, 9 



U 0677, 0A81, 2587,0010, 0^67, 0051, 8 



U 0^.18, 0081, 2000, 0130, C847,003F, 9 



B 6 
28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns Page 

and CRC : CMPD 

1U2 =0 

1U3 FP, CMPD. 30: 

1UA ;0 ; BOTH SRC1 £ SRC2 POSITIVE 

1H5 Q IS ZERO?, ; ARE THEY EQUAL IN THE FIRST PART 

1U6 NEXT/FP.CMPD.50 ; FINISH UP 

1U7 

1U8 ;1 ; SRC1 -, SRC2 + 

1U9 CC ZLITOC83,jrtD1 ; REVERSE THE CONDITION CODES 

1150 

1151 =0 

1152 FP.CMPD.AO: 

1153 ;0 - ; SRC1 +,SRC2" 

115*; CC ZLIT0C0],IftD1 ; REVERSE CONDITION CODE SETTING 

1155 

1156 ;1 -— ; SRC1 -,SRC2 - 

1157 IS ZERO?, ; ARE THE FIRST PARTS EQUAL 

1158 NEXT/FP.CMPD.60 ; FINISH UP 
1159 

1160 =0 

1161 FP, CMPD. 50: 

1162 ;0 - ; FIRST PARTS OF SRC1 8 SRC2 NOT EQUAL 

1163 IRD1 ; END OF INSTRUCTION 
116-; 

1165 ;1 ; FIRST PARTS WERE EQUAL 

1166 MDR MCMDRD.RR.16 ; ROTATE SECOND PART OF SRC2 
1167 

1168 ; ; 

1169 we RCTEMP3]-MCMDR3,SIZECIDEP], ; SRC1-SRC2 

1170 CC5p1,IRD1 ; DO THE COMPARISON 

1171 -0 

1172 FP. CMPD. 60: 

1173 ;0 - " ; FIRST PARTS OF SRC1 8 SRC2 NOT EQUAL 

117A IRD1 ; END OF INSTRUCTION 

1175 

1176 ;1 ; FIRST PARTS WERE EQUAL 

1177 MDR MCMDR3.RR.16 ; ROTATE SECOND PART OF SRC2 
1178 

1179 ; ; 

1180 we MCMDR]-R[TEMP3],S1ZECIDEP], ; SRC2-SRC1 

1181 CC0p1,IRD1 ; SET CONDITION CODES 
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Floating point and CRC 



CVTFD' 



56 



11182 .TOC 

11183 

1118A ****************************************************************************** 

11185 

11186 

11137 

11188 

11189 

11190 

11191 

11192 

11193 

11194 

11195 

11196 

11197 

11198 

11199 

11200 

11201 

11202 

11203 

11204 

11205 

11206 

11207 

11208 

11209 

11210 

11211 

11212 

11213 

112U 

11215 

11216 

11217 

11218 



CVTFD src. 


rf ,dst.wd 


input 


MDR 


Resources 


Temp2 
Temp3/MDR 

Flagi 

(WRITE(FLAGI)) 




Subroutine: 


0S.WRT1 


Exit 






FP. WRITE, SEC 


Operation: 





src.rf 



bits 0-31 

bits 32-63 (0) 

to hold operand for writing 

for writing bits 32-63 



get dst.wd 



to write second half of dst.wd 



Validate floating point operand (not reserved) 
If register mode tnen write out bits 0-31 from 
Temp2 set flag to write from MDR 
and exit to FP. WRITE, SEC 

If not register mode clear flag and set Temp3 to 
Call 0S.WRT1 to get dst.wd and return to 
exit to FP. WRITE. SEC 
*****r**i»**FPA ENTRY AND INTERFACE********** 
(OS. RED) - FI.ADDD5.MEM 



CMT098.MCX 
FLOAT. MIC 
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U 001F, 0CA9,2A1C,7AA0,00A7, 0858,0 323* 



U 0580, 0C80,0036,A030,00^7,00FF,8 



0581, 0886,203A,A93D,8AE7,000A,C 



U 0582, 088^, 05B7, 0930, 8AE7,000A,C 



U 0583, 0886,203A,A93D,8AE7,000A,C 



U OOAC, OAOC,05B7,0630,C0A7,00U,0 



U GOAD, 006A, 2592, A03C, ADDA, 0056, F 



11219 .ftEG10N/IftDX.R1L,IRDX.R1H/IRDX.R2L,IRDX.R2H 

11220 =1111 

1 1221 FP CVTFD' ' ******************** 

11222 ' ; 1 1 1 1 

11223 SI2ECL0NG], 
1122A WB EXP(MCMDRD) Q_ZEXT(M8), 

11225 SET WRITE(FLAGI), 

11226 FRO.FLTZ? 
11227 
11228 . REGION/FLOAT. RIL, FLOAT. R1H/FL0AT.R2L, FLOAT. R2H/FLQAT.R3L, FLOAT. R3H 



NULLIFY THE ZEXT 

TEST VALIDITY OF SRC 

SET FLAG1 FOR LATER WRITE TEST 

SAVING VALUE IN Q 



11229 =00 

11230 

11231 

11232 

11233 

1123A 

11235 

11236 

11237 

11238 

11239 

112A0 

11241 

11 242 

11243 

11244 

11245 



;00' 

NEXT/IE. OPER. FAULT 



;01- — 

MCTEMP2D Q,MDR.O, 
REG MODE?, 
NEXT/FP. CVTFD. 20 



;10 

RCTEMP2] 0, MDR.O, 
REG MODE?, 
NEXT/FP. CVTFD. 20 



RESERVED OPERAND 



SRC < 

FIRST HALF IN TEMP2 ZERO SECOND 

WAS IT REGISTER MODE 

FINISH UP 

SRC = 

ZERO OUT OPlRAND 
WAS IT REGISTER MODE 
FINISH UP 



HALF 



. 11 

M[TEMP2] Q, MDR.O, 
REG MODE?, 
NEXT/FP. CVTFD. 20 

11246 .REGI0N/IRDX.R1L,IRDX.R1H/IRDX.R2L,IRDX.R2H 

11247 =0 

11248 FP. CVTFD. 20: 

1 1 249 ; 

11250 RCTEMP3] 0, 

11251 CLEAR WRTTE(FLAGI), 

11252 BRA ON ADD?, 

11253 NEXT/OS. WRT1 
11254 
11255 

11256 FP. CVTFD. 30: 

11257 ; 1 - 

11258 RCDST.R] MCTFMP2], 

11259 WRITE N0TREG,SIZECIDEP3, 

11260 SET MM.NOINT, 

11261 CCOPl, 

11262 NEXT/FP. WRITE. SEC 



SRC > 

FIRST HALF TO TEMP2 ZERO SECOND 

WAS IT REGISTER MODE 

FINISH UP 



HALF 



NOT REGISTER MODE 

ZERO OUT SECOND HALF 

NOW WILL WRITE TEMP3 NOT MDR 

GET DST ^r^DRESS 

RETURN IS THROUGH IRDROM 

TO FP. CVTFD. 30 



REGISTER MODE 

WRITE OUT THE FIRST HALF 

NO INTERRUPTS ALLOWED 
SET CONDITION CODES 



CMT098.MCX 

FLOAT. MIC 



MICR02 1M(01) 
Floating point 



28-N0V-83 
and CRC 



E 
16:30:35 
: CVT8F 



6 
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CVTWF CVTBO CVTWD CVTLD 
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11263 

11264 

11265 

11266 

11267 

11268 

11269 

11270 

11271 

11272 

11273 

1127A 

11275 

11276 

11277 

11278 

11279 

11280 

11281 

11282 

11283 

1128A 

11285 

11286 

11287 

11288 

11289 

11290 

11291 

11292 

11293 

1129-; 

11295 

11296 

11297 

11298 

11299 

11300 

11301 

11302 

11303 

1130A 

11305 

11306 

11307 

11308 

11309 

11310 

11311 

11312 

11313 

113U 



TOC •' Floating point and CRC : CVT8F CVTWF CVTBD CVTWD CVTLD S CVTLF 

*** Ik ***** iHk ***************************************************************** * 



AC 
AD 
6C 
6D 

6E 



AE 



CVTBF src.rb,dst.wf 

CVTWF src.rw,dst.wf 

CVTBD src.rb,dst.wd 

CVTWD src.rw,dst.wd 

CVTLD src.rUdst.wd 



Input: 
Resources: 



MDR 



src.rx 



Temp2 src fraction being formed 

Temp5 exponent 

FlagO sign of operand 

(SI6N(FLA60)) 
Flagi write out flag 

(WRITE(FLA61)) 



Subroutines: 
Exit: 



0S.WRT1 



to get dst.wx 



FP.PACK.T2T5 to pack write out operand 
FP.WRITE.FIRST to write out zero answer 
Operation: 

Sign extend src according to inst:*uction size 

Get dst.wx operand (0S.WRT1) 

Complements value if negative then or otherwise 

does a find first set and extracts the fraction 

removing the hidden bit and forming the exponent 

from the position contained in platch and biasing it 

Exit is to FP.PACK.T2T5 to pack and write value 



CVTLF 
Input 
Resources: 
Exit: 



src.rd^dst.wf 
Q 



src.rl 
dst.wf 



VA/RNUM 

Same as for other instructions abouve 

Same as above 



Operation: 

After performing the same opera':ion as above 

the fraction is rounded and the exponent incremented 

if appropriate exit is through common flows 

**********FPA ENTRY AND INTERFACE****^***** 
FOR CVTBF, CVTWF, CVTLF (OS. RED) - F1.ADDF3.MEM 

FOR CVTBD, CVTWD, CVTLD (OS. RED) - FI.AD0D3,MEM 

***************************************************************************** 



CMT098.MCX 
FLOAT, MIC 
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Floating point and CRC 
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U 0082, 0885, 2E5E, 0180, 80A7,0AU,0 



U 00B3, 05AE,5C11,0A3A, 08^7,0068, 8 



U OOBC, 0886,203A,4B7D,80A7,0A58,'!. 
U OOBD. 0986, 2C11, 0038, 00^7, 0052, 7 

u 0527, 0886, 50A1,003D,80A7, 0008,3 



u 0339, 0086, 2001, 0B7D,8AE7, 0858, 4 380* 



11315 .REGI0N/IRDX.R1L,IRDX.R1H/IRDX.R2L,IRDX.R2H 

11316 =0 

11317 FP.CVT.BWL.FD: 

11318 ;0 

11319 RCTEMP2] SEXT(MCMDR3), 

11320 PUSH,SIZECI0EP3, 

11321 LCD INC BRA?, 

11322 NEXT/OS. WRT1 
11323 
1132A FP.CVT.8WL.FD.300: 

11325 ;1 

11326 MLTEMP53 MB+2LIT0C81], 

11327 SET WRITE(FLA61), 

11328 SI6N(FLAG0)?, 

11329 NEXT/FP.PACK.T2T5 
11330 

11331 =0 

11332 FP. CVTLF: 

1 1 335 ; " 

1133A MCTEMP2] Q, 

11335 PUSH,SI7E[IDEP], 

11336 SIGND CMP?, 

11337 NEXT/FP.CVT.8WL.FD.200 
11338 

11339 ;1 

113A0 METEMP2] M8+ZLIT0C100] 
113A1 

11 3A2 .REGIGN/FLOAT.RIL, FLOAT. R1H/FL0AT.R2L, FLOAT. R2H/FLOAT.R3L, FLOAT. R3H 

1 1 3A3 

113^4 MCTEMP5] MB+RCZER03+ALKC, 

113A5 NEXT/FP,CVT.BWL.FD,300 

113^6 

113A7 

11348 .REGION/IROX.R1L,IRDX.R1H/IRDX.R2LJRDX.R2H 

11349 FP.CVT.BWL.fD.100: 

1 1 350 

11351 MCTEMP2] MB+RC2EROj,SIZECIDEP3, 

11352 SIGND CMP?,MDR 0. 

11353 NEXT/FP,CVT,8WC.FD.200 



SIGN EXTEND THE SRC ACCORDING TO SIZE 

RETURN HERE FOR FINAL WORK 

GET DESTINATION ADDRESS 

RET THRU IRDROM TO FP.CVT8WL.FD. 100 



ADD BIAS AND FACTOR OF 1 TO EXPONENT 
SET FLA61 FOR LATER DOUBLE WRITE TEST 
WAS THE SIGN NEGATIVE 
PACK AND WRITE OPERAND 



SRC IN Q 

RETURN HERE FROM PROCESSING 
WHAT WAS SIGN OF OPERAND 
DO THE TESTING 



ROUND THE FRACTION HIDDEN BIT GONE 



ADD THE CARRY IF THERE 
JOIN COMMON END UP 



GET THE SIGN AGAIN 

ZERO OUT SECOND HALF IN CASE DOUBLE 

DO MAIN PROCESSING 



CMT098.MCX 
FLOAT. MK 



U 058^, 0480,29C2,A03D,80A7,0058,7 



U 0585, 00^8, 0036, A8F0, 0047,0050,8 



U 0586, 0AA6, 2003, 003D, 8047,0058, A 



U 0587, 0086, 2137, 08FD, 8047, 0067, 8 



U 0678, 0C86,5B37,OOBO, 0047, 0000,1 
U 0679, 0C80,22F7, 0030, 8467, 0053, D 

U 053D, 0481,2387,0010,0467,0067,8 



;0i: • 

IR<5>?, 

SET WRJTE(FLAGI), 

NEXT/rP. WRITE. FIRST 



6 6 
MICR02 1MC01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Floating point and CRC : CVTBF CVTWF CVT8D CVTWD CVTLD & CVTLF 

11354 . REGION/FLOAT. R1L, FLOAT. R1H/FL0AT,R2L, FLOAT. R2H/FL0ATiR3L, FLOAT. R3H 

11355 =00 

11356 FP.CVT.BWL.FD.200: 

11357 ;00 

11358 PL MSS MCTEMP23, 

11359 NEST/FP.CVT.BWL.FD.220 
11360 
11361 
11362 
11363 
11364 
11365 
11366 
11367 
11368 
11369 
11370 

11371 FP.CVT.BWL.FD.220: 

11372 ; • 

11373 MCTEMP2] (MB RCZEROJ) .RR.P, 

11374 IR<5>? " 
11375 

11376 =0 

11377 FP.CVT.BWL.FD.250: 

1 1 378 ; 

11379 MCTEMP5] PL, 

11380 RETURN C+1D 
11381 

11382 ;1 

11383 MDR (MCTEMP2] RCZERO]) .RR.9 
11384 

1 1 385 

11386 MDR MCM0RJ.RR.16, 

11387 NEXT/FP,CVT.eWL.FD.250 



Page 211 



• 10 

METEMP2] "MB, 

SET SJGNTFLAGO), 

NEXT/FP.CVT.BWL.FD.200 



VALUE > 

FIND FIRST 1 BIT 

CONTINUE WITH PROCESSING 

VALUE = 

IS THIS A DOUBLE OR FLOAT WRITE 

SET FLAG FOR TEST 



VALUE < 

2S COMPLEMENT THE VALUE 

SRC 1% NEGATIVE 

NOW FIND FIRST SET 



EXTRACT THE 32 BITS OF FRACTION 
IS IT CVTBD, CVTWD, CVTLD 



NOT DOUBLE 

SAVE PLATCH FOR COMPUTING EXPONENT 

RETURN TO CALLING ROUTINE 

DOUBLE 

SAVE LOW BITS m SECOND HALF 



SAVE LOW BITS IN SECOND HALF 



CMT098.MCX 
FLOAT, MIC 



MICR02 1M(01) 
Floating point 



28-N0V-83 
and CRC 



H 
16:30:35 
: CVTF8 



6 

CLOKX Rev 13.00, 
CVTFW CVTFL 



Clock rate = 160ns 
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11388 
11389 
11390 
11391 
11592 
11393 
1139A 
11395 
11396 
11397 
11398 
11399 
11A00 
1U01 
11402 
1U03 
1U04 
1U05 
1U06 
1U07 
1U08 
11A09 
1U10 
1H11 
1K12 
1U13 

^^^^(* 

1U15 
1U16 
1U17 
1U18 
1U19 
1U20 
1U21 
1U22 
1U?3 
1U24 
1U25 
iU26 
1U27 
1U28 
1U29 
1H30 
1U31 
1U32 
1U33 
1U34 
1U35 



roc " Floating point and CRC : CVTFB CVTFW CVTFL" 



A8 
49 
AA 



CVTFB src.rf ,dst.wti 
CVTFW src.rf ,dst.ww 
CVTFL src.rf ,ast.wl 



Input 



Resources: 



VA/RNUM 



Temp2 

Temp3 

Temp4 

TempS 

MDR 

FlagO 



FlaQ2 



(ADDKFLAGO)) 



src.rf 




dst.wx 




fraction 




zero 




for siie 


test 


exponent 




integer 




sign of operand 



TQVER(FLA62)) 



overflow flag 



Subroutines: 



FP.ADDF0P1 
FP.CVTFI.SUB 



parse operand 

convert float to integer 



Operation: 

Entry after src and dst evaluated 

Parse and validate operand (FP.A0DF0P1) 

Shift off overflow bit 

Call FP.CVTFI.SUB to obtain integer 

Integer returned in MOR 

Integer sign extended according to instruction size 

**if positive 

It is tested for integer overflow into dst size 
**if negative 

the value is complemented 
and the test performed as above 
In either case the operand is written 
If integer overflow has been detected the V bit is set 

«**ftft***»*FPA ENTRY AND INTERFACE********** 
(OS, RED) - FI.A0DF3.MEM 



CMT098.MCX 
FLOAT, MIC 



MICR02 1M(01) 
Floating point 



28-N0V-83 
and CRC 



16:30:35 
: CVTFB 



I 6 



CLOKX Rev 13.00, Clock rate = 160ns 
CyTFW CVTFL 
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U 00C6, 0086.205A,403D,80A7,0467,A 



U 00C7, 0C85,2E5E,0A31, 0047, 0067, C 



U 067A, 0A8A, 0587, 0030, C0A7,0A5A,1 



U 067B, 088'!i,05F7,0010,80A7,006E,A 



U 067C, 0C81, 2000, 0A31,00A7, 0867, E 3A5*r 



U Q67D, 0001, 2003, 0030, 8A67,O0OC, 7 



U 067E, 0A63, 2592, A03C, ADDA, 0051, E 



U 067F, 0C65, 2592, AABC, ADDA, 0051, A 



11A36 

11A37 

nA38 

11A39 

11AA0 

11AA1 

11AA2 

11AA3 

11AAA 

11AA5 

11AA6 

11AA7 

11AA8 

11AA9 

1U50 

11A51 

11A52 

11A53 

11A5A 

11A55 

11A56 

11A57 

11A58 

11A59 

11A60 

11A61 

11A62 

11A63 

11A6A 

11A65 

1U66 

11A67 

11A68 

11A69 

11A70 

11A71 

11A72 

11A73 

11A7A 

11A75 

11A76 

11A77 

nA78 

11A79 

iuao 

11A81 
11A82 
11A83 
11A8A 
11A85 
11A86 
11A87 
11A88 
11A89 



.REG]0N/JRDX.ft1L,IRDX.R1H/JRDX-R2L 

=0 

FP.CVTF.BWL: 

;0 

MCTEMP2] Q, 

PUSH, NEXT/FP.CVTF. 100 

FP.CVTF.200: 

;1 

RCTEMPA] SEXT(MCMDR3), 
SIZECIDEP3, 
ADDKFLAGO)?, 
NEXT/FP.CVTF. 250 



,IRDX.R2H 

******************** 



MOVE SRC1 TO AN MBUS SOURCE 

COMMON FLOWS RET AFTER FP.CVTFI.SUB 



SIGN EXTEND THE INTEGER FOR 
TEST IF FITS INTO SIZE OF DST 
POSITIVE OR NEG INTEGER 
CONTINUE TEST 



. REGION/FLOAT. RIL, FLOAT. R1H/FL0AT.R2L, FLOAT. R2H/FLOAT.R3L, FLOAT. R3H 

^0 

FP.CVTF.100: 

;0 — — 

RCTEMP3] 0, 
PUSH,NEXT/FP.ADDF0P1 



• 1 

RCTEMP23 RB.ASL.1, 
NEXT/FP.CVTFI.SUB 



=0 

FP,CVTF,250: 
;0- 



W8 MCMDR3-RCTEMPAJ, 
SI?ECIDEP], 
WX.EQ.O?, 
NEXT/FP.CVTF. 300 



;1 - 

MDR -MCMDRD, 
SIZECIDEP], 
CLEAR ADDKFLAGO), 
NEXT/FP.CVTF. 200 

=0 

FP.CVTF.300: 

;0 ■ 

RCDST.R],SIZ.M[MDR], 
WRITE N0TRE6,SIZECIDEP], 
SET MM.NOINT, 
CC0P1, 
NEXT/FP.CVTF. A50 



;1 

RCDST.R3.S1Z.MCMDR], 

WRITE N0TR£G,SIZECIDEP3, 

SET MM.NOINT, 

CCOPI, 

0VER(FLAG2)? 



ZERO THE OTHER PART FOR LATER 
PARSE SRC1 



SHIFT LEFT 1 FOR FP.CVTFI.SUB 
CONVERT TO INTEGER RET TO CALLING RTN 



INTEGER IS POSITIVE 

CF FOR INTEGER OVERFLOW FOR DST SIZE 

WILL IT FIT 



INTEGER IS NEGATIVE 

2S COMPLEMENT THE INTEGER 

CLEAR THE SIGN FLAG NOW 
GO BACK AND DO TEST 



WRITE KNOWN INTEGER OVERFLOW CASE 
INTEGER IN MDR 

NO INTERRUPTS TILL END 
SET CONDITION CODES 
60 SET V AND END 

WRITE OVERFLAG MAY BE SET 
INTEGER IN MDR 

NO INTERRUPTS TILL END 

SET CONDITION CODES 

INTEGER OVERFLOW PREVIOUSLY DETECTED 



CNT098.MCX 
FLOAT. MIC 



MICh02 1M(01) 
F Loating point 



28-N0V-83 
and CRC 



16:30:35 
: CVTF8 



6 

CLOKX Rev 13.00, 
CVTFW CVTFL 



Clock rate = 160ns 
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U 05U, 0080,0036,A130,OOA7,003F,9 



u 051E, 0^80,0036,A130,08E/,003F,9 



1K90 =0** 

1U91 FP.CVTF.400: 

1U92 ;0**"- 

1U93 IRD1 

1U94 

1U95 FP.SETVJRD1: 

1U96 FP.CVTF.A50: 

1U97 ;1*»— 

1U98 SET V, 

1U99 IRD1 



END or INSTRUCTION A WASTE 



SET INTEGER OVERFLOW IN PSL 
END OF INSTRUCTION 



CMT098.MCX 
FLOAT. MIC 



M1CR02 1M(01) 
Floating point 



28-NOV-83 
and CRC 



16:30:35 

: CVTDB 



6 

CLOKX Rev 13.00, 
CVTDW CVTDL 



Clock rate = 160ns 
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11500 

11501 

11502 

11503 

11504 

11505 

11506 

11507 

11508 

11509 

11510 

11511 

11512 

11513 

115U 

11515 

11516 

11517 

11518 

11519 

11520 

11521 

11522 

11523 

11524 

11525 

11526 

11527 

11528 

11529 

11530 

11531 

11532 

11533 

11534 

11535 

11536 

11537 

11538 

11539 

11540 

11541 

11542 

11545 

11544 

11545 



.TOC " Floating point and CRC : CVTDB CVTDW CVTDL" 

**********it*H*****'*****'V*******)^***r*********************** ******************* 



68 


CVTDB src. 


rd 


.dst.wb 


69 


CVTDW src 


rd 


,dst.ww 


6A 


CVTDL src 


rd 


.dst.wl 




Input 




Tempi 

MDR 




Resources: 




Temp2 

Temp3 

Temp4 

Temp5 

MDR 



FlagO 

TaddkflagO)) 














FLag2 

T0VER(FLAG2)) 










Subroutines 


• 
« 


FP.ADDD0P1 

OS.WRTI 

FP.CVTFl.SUB 




Exit: 




FP.CVTF.250 



src.rd (bits 0-31) 
(bits 32-63) 

fraction (bits 0-31) 

( bits 32-63) 

size test register 

exponent 

integer 

fraction 

sign of operand 

overflow flag 



parse operand 

get dst.wx 

convert float to integer 

common flow finish up 

Operation: 

Parse operand via FP.AODDOPI 

Shift operand left 1 to remove overflow bit 

Call OS.WRTI to get dst.wx and return through 

IRDROM to FP.CVTD.250 

Call FP.CVTFl.SUB to do conversion 

Start test to see if integer in MDR fits into 

dst according to instruction size 

Exit to FP.CVTF.250 to join common flow with 

float to integer single precision 

i,*********FPA ENTRY AND INTERFACE********** 
(OS.FIDRED) - FI.ADDF3.MEM 

ft*n<r******ft**»******^*i^****************************************************** 



CMT098.MCX 
FLOAT. MIC 



MICR02 1M(01) 28-N0V-83 
Floating point and CftC 



L 6 
16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
: CVTOB CVTDW CVTDL 
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u 0068, 0C8A,U37,0AB1,A0A7,0C5C,4 523* 



U 0069, 0886, 3305, ClBD, 80^7, 0'!.U,0 



U 006A, OC85,2E5E,OA31,OOA7,0067,C 



0350, Oa86,?03A,^.03D,80A7,006E,A 



115^6 , REGION/ JftDX.RlL,IRDX.ftlH/JRDX.R2L,IRDX.R2H 

115A7 =00 

11548 FP.CVTD.8WL: 



;00- 



RCTEMP53 EXP(MCTEMPID), 

FR0.FLTZ7, 

PUSH,NEXT/FP.ADDD0P1 



;01 

MCTEMP3] (MB Q).RL.1, 

PUSH, 

LOD INC BRA?, 

NEXT/OS. WRT1 



11549 

11550 

11551 

11552 

11555 

11554 

11555 

11556 

11557 

11558 

11559 

11560 

11561 

11562 

11565 

11564 

11565 

11566 ^ 

11567 

11568 FP.CVTDJ50: 

11569 

11570 MCTEMP2] Q, 

11571 NEXT/FP.CVTFI.SUB 



;10- 

RCTEMP4D SEXTCMLMDR]), 
SIZECIDEP], 
AODKFLAGO)?, 
NEXT/FP.CVTF.250 



A******************* 

PARSE FIRST OPERAND 
TEST VALIDITY 



HAS BITSO-31 FROM FP. ADDDOPl 

NEXT OPERAND RETURN THRU IROROM TO 

FP.CVTD.150 

RETURN HERE AFTER HAVE INTEGER 



TESTING NOW TO SEE If FITS INTO SIZE 

OF DST 

WAS SRC1 POSITIVE 

CONTINUE PROCESSING 



ENTER HERE THRU IRDDOM FOR CVTD'S 
BITS 0-51 FROM 1 TO TEMP2 
GET INTEGER 



CMT098.MCX 
FLOAT. MIC 



MICRO? 1M(01) 
Floating point 



28-N0V-83 
and CRC 



M 
16:30:35 

: CVTRFL 



6 
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CVTRDL 



13.00, Clock rate = 160ns 
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11572 
11573 
1157^ 

11575 

11576 

11577 

11578 

11579 

11580 

11581 

11582 

11583 

11584 

11585 

11586 

11587 

11588 

11589 

11590 

11591 

11592 

11593 

1159A 

11595 

11596 

11597 

11598 

11599 

11600 

11601 

11602 

11603 

1160*; 

11605 

11606 

11607 

11608 

11609 

11610 

11611 

11612 

11613 

n6U 

11615 

11616 

11617 

I16I8 

11610 

11620 

11621 

1162? 

11623 

11624 



TOC " Floating point and CRC : CVTRFL lVTRDL" 



4B 



68 



CVTRFL src.rf .dst.wl 



Input 

Resources: 
Exit: 




VA/RNUM 



src.rf 
dst.wl 



Same as CVTFn,CVTFW,CVTFL 
FP.CVTR0L.30 



Operation: . . 

Common flows with other float (single precision) 

to integer routines 

However, after return from computing integer 

shift left to get carry join common flow with CVTRDL 



CVTRDL src.rd, dst.wl 

Input 

Resources: 



Tempi 
MDR 



src.rd (bits 0-^1) 
(bits 32-63) 



Flag2 to indicate roufid in FP.CVTFI 

Same as tor CVTD8,CVTDW,CVTDL 
Operation: 

Same operation as the above double precision 

After computing integer return 

(Temp2 and Temp3 have fraction position so that 

binary point is before bit 31 of Temp2) 

Shift round bit into carry 

Test tor integer overflow as detected by CVTFI.SUb 

If not then carry (or no carry ) is added to integer 

and test again for integer overflow 

also test for -2**32 case 

i.e. if integer value was negative after carry added 

and sign indicated value not negative 

this is integer overflow write low bits set V and exit 

if integer overflow has been previously detected 

or if this is CVTRFL instruction 

where no integer overflow is possible then bit 31 is 

irrelevant Add carry to integer 

and complement it if negative was expected 

if integer overflow flag set then set V and exit 

otherwise just exit 

**»»*«*t**FPA ENTRY AND INTERFACE********** 
FOR CVTRFL (OS. RED) - FI.ADDF3.MEM 
FOR CVTRDL (OS.FIDRED) - ri.ADDD3.MEM 



CMT098.MCX 
FLOAT. MIC 



MICRO? 1M(01) 28-N0V-83 
Floating point and CRC 



hi 6 
16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
: CVTRFL CVTRDL 
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U OOCC, 0856,203A,403D,80A7,0A67,A 



U OOCO, 0084,2001, 0030, 80^7, 005A,F 



007A, 0C8A,U37,OAB1,A047,OC5C,A 323* 



U 0075, 0056, 3505, C180, 80^7, OAU,0 



U 0076, 088A,2001.0A8C,8047,005A,8 



U C5AB, 048),2041,06ED,8A67,08AF,9 3U* 



U 05AF, 0C8^,^0A1,043D,8At)7, 0068,0 



U 0680, 0C63,2592,AA8C,4DDA,0O5':,A 



J681, 0C63,2593,Qi8C,4DDA,0051,A 



11625 .RE6J0N/JRDX.RlLJRDX.RlH/IRDX.ft2L,iRDX.ft2H 

11626 =0 

11627 FP. CVTRFL: 



A4ft«*J^****44:***i^*4ilr* 



;0- 



11628 
11629 
11630 
11631 
11632 
11633 
1163A 
11635 

11636 =00 

11637 FP. CVTRDL: 



M[TEMP2] Q.SET FLAG2, 
PUSH, NEXT/FP.CVTF. 100 



;1 

RCTEMP2] M[TEMP2]>RB, 
NEXT/FP.CVTRDL.30 



;00- 



RCTEMP53 EXP(M[TEMPin), 

FRO.FLTZ?, 

PUSH,NEXT/FP.ADDD0P1 



;01 

HCTEMP3J (MB Q).RL.1, 
SET FLAG2, 
PUSH,L0D INC BRA?, 
NEXT/OS. WRT1 



11638 
11639 
11640 
11641 
116A2 
11645 
1 1644 
11645 
11646 
11647 
11648 
11649 
11650 
11651 
n652 r. 

11653 ,REGJQN/FL0AT.R1L,FL0AT.R1H/FL0AT.R2L, FLOAT. R2H/FLOAT.R3L,FLOAT.R3H 

11654 =0** 

11655 ;0** 

11656 MDR M[MDR]+ALKC, 

11657 SIZF[LONGJ,W8<31-30>?, 

11658 NEXT/FP. CVTRDL. 40 

11659 

11660 FP, CVTRDL. 50: 



0- 



R[TEMP2J MCTEMP2J+RB, 
0VER(FLAC2)? 



GET SRC1 TO AN MBUS 

RETURN HERE WHEN HAVE INTEGER 



SHIFT LEFT 1 BIT INTO CARRY 
THIS IS ROUND BIT 



******************** 



PARSE SRC1 
TEST VALIDITY 



RET THRU IRDROM TO FP.CVTD.ISO 
HAS BITS 0-31 NOW SHIFTING LEFT 1 
USE TO INDICATE ROUND IN FP.CVTFI 
RET HERE AFTER HAVE INTEGER 
FOR ROUNDING 



SHIFT ROUND BIT OF FRACTION IT'TQ CARRY 
WAS INTEGER OVERFLOW ALREADY DtTECTED 



NOr YET MDR + EXCEPT -2**32 
ADD CARRY TO INTEGER 
CHECK ON BIT 31 
FURTHER PROCESSING 



11661 

11662 

11663 

11664 

11665 =0 

11666 

11667 

11668 

11669 

11670 

11671 

1167? 

11673 

11674 

n6/s 

11676 
11677 
11678 



• 1 «« 

MDR MCMDRD+ALKC, 
ADDT(FLAGO)? 



;0 

RCDST.R].SIZ_MCMDR3, 

WRITE N0TREG,SI7ECIDCP3, 

SET MM.NOINT, 

CC0P1, 

0VER(FLAG2)?, 

NE^'T/FP.CVTF .400 



;1- 

RCDST.RD.SIZ -MCMDRD, 
WRITE kOTREG,SIZE[1DEP], 

SET MM.NOlNr,CCaPl, 
0VER(FLAG2)?,NEXT/FP,CVTF.400 



ENTRY CVTF.RFL INTEGER OVERFLOW RDL 
CANT OVERFLOW IF RFL & IF OVERFLOWED 
FOR RDL SIGN OF CARRY OUT IRRELEVANT 



INTEGER POSITIVE 
INTEGER IN MDR 

NO INTERRUPTS TILL END 
SET CONDITION CODES 
WAS INTEGER OVERFLOW SET 
SET V AND OR END 

INTEGER IS NEGATIVE 

INTEGER IN MDR COMPLEMENT IT 

NO INTERRUPTS TILL HND 

INTEGER OV-RFLOW DETECTED BEFORE 



CMT098.MCX 

FLOAT. MIC 



MJCR02 1MC01) 
Floating point 



28-NOV-83 
and CRC 



16:30:35 
: CVTRFL 



7 

CLOKX Rev 
CVTRDL 



13.00, Clock rate = 160ns 



u 0^F9, 0080, 0036, AA30, 00^7,0068, 2 



u OAFB, 0063, 2593, 0A3C, ADDA, 0068, A 



U 0682, 0883, 2592, A13C, ADDA, 003F, 9 



U 0683, 0883, 2595, 013C, ADDA, 003F, 9 



U C68A, OAaO,0036,A130,08b7,003F,9 



U 0685, 0080,003^,A130,00A7,003F,9 



11679 

11680 

11681 

11682 

11683 

1163A 

11685 

11686 

11687 

11688 

11689 

11690 

11691 

11692 

11693 

1169A 

11695 

11696 

11697 

11698 

11699 

11700 

11701 

11702 

11703 

1170A 

11705 

11706 

11707 

11708 

11709 

11710 

11711 

11712 
11715 
n71A 

11715 



=01 

FP. CVTRDL. AO: 

;01 ■ 

ADDKfLAGO)?, 
NEXT/FP. CVTRDL. 50 



;11 

RCDST.R3.SIZ -MCMDR], 

WRITE NOTRECSJZECIDEPJ, 

SET MM.NOINT, 

CCOPl, 

ADDKFLAGO)?, 

NEXT/FP. CVTRDL. 60 

=0 

FP. CVTRDL. 50: 

;0 

RCDST.R3.SJZ_MCMDRL 
WRITE N0TRE6,SIZECIDEP3, 
CCOPl, 
IRD1 



;1 ■ 

RCDST.R],SJZ.-M[MDR], 
WRITE NOTREG,SIZECIDEPD, 
CCOPl, 
JRDl 



=0 

FP. CVTRDL. 60: 
;0— 
SET V, 
IRDl 



IRDl 



VALUE WAS POSITIVE IN MDR AFTER 
WHAT WAS THE SIGN ORIGINALLY 
CONTINUE PROCESSING 

VALUE WAS NEGATIVE IN MDR AFTER 
INTEGER IN MDR COMPLEMENT IT 

NO INTERRUPTS TILL END 

SET CONDITION CODES 

WAS THE SIGN CORRECT 

HERE FILTERING CASE OF -2**32 



POSITIVE SIGN FLAG AFTER ROUND 
INTEGER IN MDR 

SET CONDITION CODES 
END OF INSTRUCTION 



NEGATIVE SIGN FLAG AFTER ROUND 
INTEGEH IN MDR 
COMPLEMENT VALUE 
SET CONDITION CODES 
END OF INSTRUCTION 



INTEGER OVERFLOW FROM ROUNDING 
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ALKC 



ALKC 



; NO INTEGER OVERFLOW FROM ROUNDING 



CMT098.MCX 
FLOAT. MIC 



MICR02 1M(01) 28-NOV-83 
F Loating point and CRC 



16:30:55 
: CVTDF 
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11716 .TQC ' 
11717 



Floating point and CRC 



CVTDF" 



11718 

11719 

11/20 

11721 

11722 

11723 

11 72A 

11725 

11726 

11727 

11728 

11729 

11730 

11731 

11732 

11733 

1173^ 

11735 

11736 

11737 

11738 

11739 

117A0 

11741 

11742 

117A3 

11744 

11745 

11746 

11747 

11748 

11749 

11750 

11751 

11752 



*********************************************^******************************* 



76 



CVTDF 
Input 



src.rd,dst.wt 



Resources: 



Tempi 
MDR 



Tempi 
Tenip2 
Temp5 
FlagO 

(SIGN(FLAGO)) 



src.rd (bi'fs 0-31) 
(bits 32-6i) 



fraction (bits 0-31) 

fraction (bits 0-31) 

exponent 

sign of operand 



Operation: 

Test validity of operand (not reserved operand) 

If valid test the round bit 

If round bit not set then write out packed operand 

If round set then unpack fraction bits 0-31 only 

add 1 to round position 

if no carrjf then shift left to remove hidden bit and 

overflow bit and pack and write 

if carry increment exponent test for floating overflow 

if none shift to remove hidden and overflow bits 

and exit as above 

Jf floating overflow fault to IE. FLOW. FAULT 

*»***n****FPA ENTRY AND INTERFACE********** 
(OS.FIDRED) - FI.ADDF3,MEM 



CMT098.MCX 

FLOAT. MIC 



MICR02 1M(01) 28-N0V-83 
Floating point and CRC 



16:30:35 
: CVTDF 



D ? 
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U 03A1, OC80,003A,A03D,8A67,005A,6 



U 05A6, 0C8A,U37,0AB1,A0A7,0858,8 323* 



IJ 0588. 0C80,0036.A030,0047,00FF,8 



U 0589, 0U1,2D52.0A70, 4047, 0058, C 



U 058A, OC84,05B7,012C,4DDA,003F,9 



U 053B, 0181, ZD52,0A70, 4047, 0058, C 



u 058C, 0884,1592,412C,4DDA,003F,9 



U 058D, 0886, 1677,043d, 8047, 046D, 8 



U 058E, 0986, 1C11,06F4, 0047, 0851, 5 377* 



11753 .REGI0N/iR0X.RlL,IRDX.R1H/IRDX.R2L,lRDX.R2H 

11754 FP. CVTDF : 
11755 

11756 MDR Q 

11757 

11758 .RE6i0N/FL0AT,RlL, FLOAT. R1H/FL0AT.R2L, FLOAT. R^H/FL0AT.R3L, FLOAT. R3H 

1 1 759 
RCTEMP5] EXP(MCTE«P13), 
FRO.FLTZ? 



11760 

11761 

11762 

11763 =00 

11764 

11765 

11766 

11767 

11768 

11769 

11770 

11771 

11772 

11773 

11774 

11775 

11776 

11777 

11778 

11779 

11780 

11781 

11782 

11783 

11784 =00 

11785 FP. CVTDF. 100: 
11786 
11787 
11788 
11789 
11790 
11791 
11792 
11793 
11794 
11795 
11796 
11797 
11798 
11799 
11800 = 



;00 ' 

NEXT/IE. OPER. FAULT 



;01 

we MCMDR].AND.2LJT12C8], 
SET SJGNCFLAGO), 
WX NE 0'', 

next/fp!cvtdf.ioo 



;10 

RCDST.R] 0, 
CCOPi 

write'notrecsizeclongj, 

IRD1 



;11 

we M[MDR].AND.2LIT12C83, 

wxTne.o?, 
next/fp. cvtdf. 100 



;00- 

RCDST.R] MCTEMPl], 

CCOPI, 

WRITE N0TREG,SIZECL0N63, 

IRD1 



;01 

MCTEMPl] UNPACKCMe RCZEROD), 
SJGNCFLAGO)?, PUSH, 
NEXT/FP. DSIGNSET 



;10 

MCTEMPl] MB+ZLIT0C80], 
W8<31-30>? 



0S.WRT2 MOVED MDR(eiTS32-63) 



TEST VALIDITY OF OPERAND 



TO 



RESERVED OPERAND 



SRC < 

IS THE 'ROUND' BIT SET 

SRC IS NEGATIVE 

CONTINUE PROCESSING 

SRC = 

WRITE A ZERO 

SET CONDITION CODES 

END OF INSTRUCTION 

SRC > 

IS THE 'ROUND* BIT SET 

CONTINUE PROCESSING 



BIT NOT SET NO ROUNDING 
SET CONDITION CODES 

END OF INSTRUCTION 



GET FRACTION DONT NEED SECOND HALF 
SRC NEGATIVE SET TO SIGN 



ROUND THE FRACTION 

WAS THERE CARRY INTO OVERFLOW BIT 



CMT098.MCX 

FLOAT. MIC 
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U 0515, 088A,05F7,0020,A0A7,005A,F 
U 0517, 0082, 0E7C, 0011, 4047,005^, 8 

U 05A8, OD8O,5D92,0A57,F8A7,0O68,6 

U 0686, 088A,05F7,0010,A047,005A,F 
U 0687, 0C80,0036,AO30,O0A7,O0FF,8 

U 05AF, 0886, 16B2,'^031,A0A7, 0058, C 



;01 

RCTEMP1J RB.ASL.2, 
NEXT/FP.CVTPACK 



;11 

RCTEMP53.SIZ RB+1, 
SI2ECW0RD] 



11801 =01 

11802 

11803 

1180A 

11805 =11 

11806 

11807 

11808 

11809 

11810 

11811 

11812 

11813 

118U =0 

11815 

11816 

11817 

11818 

11819 

11820 

11821 

11822 FP.CVTPACK: 

11823 

1182A HCTEHP13 D.0R.PACK(M8 RCTEMP5]), 

11825 NEXT/FP.CVTDF.IOO 



we MCTEMP53.AND.ZLJT8COFF], 

SIZECWORD], 

WX.NE.O? 



;0 

RETEMPn RB.ASL.1, 
NEXT/FP.CVTPACK 



;1 ■ 

NEXT/iE.FLOV. FAULT 



BIT 31 NOT SET NO CARRY 

SL 2 TO REMOVE HIDDEN 8 OVERFLOW BIT 

PACK AND WRITE 

BIT 31 SET INCREMENT EXPONENT 
BUMP EXPONENT 



CHECK FOR OVERFLOW 
AND WITH FFOO 



NO OVERFLOW 

SL1 REMOVE HIDDEN BIT 

PACK THEN WRITE 

OVERFLOW 

TAKE THE FLOATING FAULT PATH 



PACK UP 
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Page 289 



11826 .TOC 

11827 

11828 

11829 

11830 

11831 

11832 

11833 

1183*^ 

11835 

11836 

11837 

11838 

11839 

118A0 

11841 

11842 

11843 

11844 

11845 

11846 

11847 

11848 

11849 

11850 

11851 

11852 

11853 

11854 

11855 

11856 

11857 

11858 

11859 

11860 

11861 

11862 

11863 

11864 

11865 

11866 

11867 

11868 

11869 

11870 

11871 

11872 

11873 

11874 

11875 



Floating point and CRC : GENERAL PACK AND WRITE ROUTINES" 
***************************************************************************** 

PACK AND WRITE SUBROUTINES 
FP,PACK.T2T5 



Input 
Resources 



Temp2 
Temp5 



fraction (bits 0-31) 
exponent 

if answer is negative 



Operation: 

Pack up bits 0--31 of fraction with exponent 
OR'ing with D neaative sign postion if negative 
Entered by branching on the sign flag 
exit to PP. WRITE. FIRST 



FP.WRITE23 

Input 
Resources 



Temp2 (bits 0-31) 
CCOPI 



floating point value 



to set condition 
codes 



Operation: 

If 2 operand instruction write operand (size 
dependei^t) and exit 

It 3 operand get dst via 0S.WRT1 and return to 
write out operand as above 



FP. WRITE. FIRST 
FP. WRITE. SEC 
Input 



Temp2 
Temp2 
MDR/Temp3 



Flaql 



'WRITE (.lAGD) 



fraction for sinqle 
fraction for double 
bits 32-63 of fraction 
write out flag 



Operation: 

For sinqle and double operands 

if single write and exit 

if double write from Temp2 (CCOPI) and bump VA 

test if writing from Temp3 or HDR 

and act accordingly 



***************************************************************************** 



CMT098.MCX 
FLOAT. MIC 



MICR02 1 
Floating 



M(01) PS-NOV-SS 
point and CRC 



G 7 
16:30:35 CLOKX Rev 
: GENERAL PACK AND 



13.00, Clock rate = 160ns 
WRITE ROUTINES 



u 0688, 0886,26B7,08F1,A0A7,0050,8 



U 0689, 0D80,0D77, 2030, A0A7, 0055,0 



U 0550, 0C86,26B2,A8F1,^O47,O050,8 



U 0506, 0C8A,2592,413C,4DDA,003F,9 
U 0507. 0C80,0036,Aie0,00A7,0AU,0 



U 0508, 0C8A,2592,';i3C,APDA,003F,9 



It 0509, 006A, 2592, A03C, ADDA, 0056, F 



11876 

11877 

11878 

11879 

11880 

11831 

11882 

11883 

11884 

11885 

11886 

11887 

11888 

11889 

11890 

11891 

11892 

11893 

1189A 

11895 

11896 

11897 

11898 

11899 

11900 

11901 

11902 

11903 

11904 

11905 

11906 

11907 

11908 

11909 

11910 

11911 

11912 

11913 

119U 

11915 

11916 

11917 

11918 



. REGJ0N/FL0AT.R1L, FLOAT. RIH/FL0AT.R2L, FLOAT. R2H/FLOAT.R3L, FLOAT. R3H 

=0 

FP. PACK. T2T5: 

;0 

MCTEMP2] PACK(MB RCTEMP53), 

IR<5>?, 

NEXT/FP. WRITE. FIRST 



;1 

D^ZLIT12C8] 



M[TEMP2].D.0R.PACK(MB RCTEMP53), 

iR<5>?, 

NEXT/FP, WRITE. FIRST 

=0000 
=0110 
FP.WRITE23: 

;0110 

RCDST.R] MCTEMP2], 
WRITE N0TREG,SI2E[IDEP], 
CC0P1, 
1RD1 



;0111 ' 

LOD INC BRA?, 
PUSH, NEXT/OS. WRT1 

FP. WRITE. FIRST: 

;1000— 

RCDST.R] i*lCT£MP2], 
WRITE N0TREG,SIZECIDEP], 
CC0P1, 
IRDI 



;1001 

RCDST.R] METEMP2], 

WRITE N0TREG,SIZECIDEP], 

CC0P1, 

SET MM.NOINT, 

NEXT/FP. WRITE. SEC 



ANS IS POSITIVE BIT 15=0 
FLOAT OR DOUBLE WRITE 



ANS IS NEG 

SET UP TO SET SIGN BIT 



FLOAT OR DOUBLE WRITE 



2 OPERAND SINGLE WRITE 
WRITE 

SIZE DEPENDS ON INSTRUCTION 

SET CONDITION CODES 

DONE 

3 OPERAND GET THIRD AND RET 



SINGLE WRITE 

WRITE 

SIZE DEPENDS ON INSTRUCTION 

SET CONDITION CODES 

DONE 

DOUBLE WRITE 
WRITE 

SET CONDITION CODES 

NO INTERRUPTS BETWEEN WRITES 

FINISH UP WRITE 
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U 056F, 0C80, 0036, 45F0,0AA7, 0053,0 



U 0530, 088A,3592,^12F,45DA,003F,9 



U 0532, 0885,2592,A12F,A5DA,003F,9 



11919 FX. WRITE. SEC: 

11920 FP. WRITE. SEC: 

1 1 921 

11922 VA VA+A, 

11923 WRlTE(FLAGI)? 
11924 

11925 =0* 

11926 FX. WRITE. SEC. 10: 

11927 ;0* 

11928 RCDST.R+1] MCTEMP3], 

11929 WRITE NOTREG, SIZECL0NG3, 

11930 1RD1 
11931 

1 1 932 ; 1 * 

11933 RCDST.R+1] MCMDR3, 
1193*; WRITE NOTREG.SIZEUONGJ, 
11935 IRDI 



ENTRY G H FLOAT 

SECOND PART OF DOUBLE WRITE 

BUMP THE VA 

SECOND WRITE FROM MDR OR TEMPS 



SECONDARY ENTRY G H FLOAT 
TEMP3 WRITE 
WRITE SECOND HALF 



MDR WRITE 
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U 0088, 0086,203A,A03D,80A7,0^5AJ 



U 0089, 0C85,2A37,0AB1,C0A7,0C59,8 323* 
U 008A, 0080, 0036, A670, 0047, 0050, 6 



Floating point and CRC 



ADDF2 A0DF3 



1 1 



11936 .TOC 
11937 

11939 
119A0 
11941 
119A2 
11943 
11944 
11945 
11946 
11947 
11948 
11949 
11950 
11951 
11952 
11953 
11954 
11955 
11956 
11957 
11958 
11959 

11960 
11961 
11962 
11963 
11964 
11965 
11966 
11967 
11968 
11969 
11970 
11971 

1 1972 * <^ A ***^<^***<^*>^***********^** ********** *********'^****^*****^**^**''**''i^**'<^*^^**''^^'* 

11973 '.RE6ION/IRDX.R1L,IRDX.R1H/IRDX.R2L,JRDX.R2H 

11974 =00 

11975 FP,AP>^F23: 

11976 ;00 

11977 MCTEMP2] Q, 

11978 PUSH,NEXT/FP.ADDF0P1 
11979 
11980 FP.ADDF.2: 



40 


ADDF2 add.rf ,sum,mf 




41 


A0DF3 addl.rf ,add2.rf ,sum.wf 






Input srcl (addl .rf) 

MDR src2 (add2.rf/sum.mf) 
Resources: 

for srcl packrd 
Temp2 fraction 
Temps exponent 
FlagO sign of operand 
TAODKFLAGO)) 




for src2 MDR packed 
TempO fraction 
Temp7 exponent 
Flagi sign of operand 
<ADD2(FLAG1)) 
Subroutines: 

FP. ADDF0P1 parse srcl 
FP.ADDF0P2 parse src2 



Exit: 

FP. WRITE23 

Operation: 

This is the driving routine for the single 
precision ADDF2 and ADDF3 instructions 

****i^*****FPA ENTRY AND INTERFACE********** 
(OS. RED) - FJ.ADDF2.REG/FJ.ADDF2.MEM 
(OS. RED) - FI.A0DF3,REG/FI.ADDF3.MEM 



******************** 

MOVE SRC1 TO AN MBUS SOURCE 
60 PARSE SRC1 



11981 
11982 
11983 
11984 
11985 
11986 
11987 
11988 
11989 = 



;01 

R[TEMP73 EXP(MCMDR]), 

FR0.FLTZ7, 

PUSH,NEXT/FP,ADDF0P2 



;10 ■ 

]R<2-0>?, 
NEXT/FP,WRITE23 



START PARSE OF SRC2 

TEST VALIDTY 

RETURNS AT END OF OPERATION 



2 OR 3 OPERAND INSTRUCTION 
DO WRITE OR GET DST ADDRESS 
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U 05A»^, 0Dd1.f7D53,AlB0,A467, 0011,0 



U 05A9, 0581,2053, ^180, 'iA67, 0016,0 



Floating point and CRC 



SU8F2 SUBF3' 



11990 ,TOC 
11991 

1 1992 ;*********************************************"[******************************* 



11993 

11994 

11995 

11996 

11997 

11998 

11999 

12000 

12001 

12002 

12003 

1200A 

12005 

12006 

12007 

12008 

12009 

12010 

12011 

12012 

12013 

120U 

12015 

12016 

12017 

12018 

12019 

12020 

12021 

12022 

12023 

12024 

12025 

12026 

12027 

12028 

12029 

12030 



42 


SUBF2 


43 


SUBF3 




Input 



sub.rf ,dif.mf 
sub.rf ,min.rf ,dif .wf 

MDR 



sub.rf 



fraction 
exponent 
sign of operand 



Resources: 

for src1 (sub.rf) 
Temp2 
Temp5 
FlagO 

Tadokflago)) 

for src2 (dif .mf ,min.rf) 

TempO fraction 

Temp7 exponent 
Flagi sign of operand 
TaDD2(FLA61)) 



Subroutines: 
Exit: 



OS. MOD 
OS. FRED 

FP.ADDF.2 



to get src2 for SUBF2 
to get src2 for SUBF3 

to join common flows with 
ADDF2,ADDF3 



Operation: 

Entry after have srcl 
flip the sign bit and get the second 
operand returning through IRDROM 
Validate the first operand and parse it 
and then join common flows with 
ADDF2.ADDF3 at FP.ADDF,2 

•****ft****FPA ENTRY AND INTERFACE********** 
SU8f2 (OS.RLD) - FI .ADDF2.REG/Fi .ADDF3.MEM 
SU8F3 (OS. RED) - F I .ADDF3.REG/F 1 .ADDF3.MEM 

'.REGION/ JRDX.R1L,IRDX.R1H/IRDX.R2L,1RDX.R2H 



12031 FP.SUBF2: 

12032 ; 

12033 MDR MCMDR].X0R.ZL]T12E8:i, 

12034 LOD INC BRA?, 
1P035 NEXT/OS. MOD 
12036 

12037 

12038 fP,5U8F3: 

12039 

12040 MDR MCMDR].XOR.ZLIT12[8], 

12041 L0D"INC BRA?, 

12042 NEXT/OS. FRUD 
12043 



FLIP THE SIGN BIT 

NEED THIS APPROACH 

GET SECOND OPERAND 

RET THRU IRDROM TO FP.SUBF23.20 

FLIP THE SIGN BIT 

NEED THIS APPROACH 

GET SECOND OPERAND 

RET THRU IRDROM TO FP.SUBF23,20 
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U 0351, 0886, 203A,A03D,80A7, 0058, F 



U 058F, OC8/w2A37,0AB1,4OA7,08b9,0 323* 



u 0590, 0C5C, 0567,1050, 8047, 0008, 9 

U 0591, 0046,2677,0030,8047,0008,9 

U 0592, 0C80, 0036, 4030, 0047, OOFF, 8 

U 0595, 0C86, 2677, 003D, 8047, 0008, 9 



; MOVE SRC1 TO THE WORKING TEMP 



12044 FP.SU8F23.20: 

12045 ; • 

12046 MCTEMP23 Q 
12047 

12048 .RE61 ON/FLOAT, RIL, FLOAT. R1H/FL0AT.R2L, FLOAT. ft2H/FL0AT,R3L, FLOAT. R3H 

12049 FP.SUBF.IOO: 

12050 ; ' 

RCTEMP5] EXP(MCTEMP2]), 
FRCFLTZ? 



12051 

12052 

12053 

12054 =00 

12055 

12056 

12057 

12058 

12059 

12060 

12061 

12062 

12065 

12064 

12065 

12066 

12067 

12068 

12069 

12070 



;00 

RCTEMP2] Q 0, 

SET UP2ERoTFLA63), 

NEXT/FP.ADDF.2 



; 01 

MCTEMP2J UNPACK(Me RC2ER0J), 
SET ADDITFLAGO), 
NEXT/FP.ADDF.2 



;10 ■ 

NEXT/JE.OPER. FAULT 



;11 

MCTEMP2] UNPACK(MB RCZER03), 
NEXT/FP.ADDF.2 



SIGN HAS BEEN FLIPPED 

SPECIAL GROUP OF VALIDITY TEST 



SRCI = SIGN FLIPPED 
MAKE IT CLEAN ZERO 
SET FLAG TO INDICATE ZERO 
FOR SRCI CONTINUE PROCESSING 

SRCI < SIGN FLIPPED 
UNPACK THE FRACTION 
SET SIGN FLAG FOR SRCI 



RESERVED OPERAND SIGN FLIPPED 



SRCI > SIGN FLIPPED 
UNPACK THE FRACTION 



CMT098.MCX 
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12071 

12072 

12073 

1207A 

12075 

12076 

12077 

12078 

12079 

12080 

12081 

12082 

12083 

1208A 

12085 

12086 

12087 

12088 

1 ;!089 

12090 

12091 

12092 

12093 

12094 

12095 

12096 

12097 

12098 

12099 

12100 

12101 

1210? 

12103 

12104 

12105 

12106 

12107 

12108 

12109 

12110 

12111 

12112 

12113 

121U 

12115 

12116 

12117 

12118 

12119 

12120 

12121 

12122 

12123 



TOC " Floating point and CRC ' : FP. ADDF0P1 FP.ADDF0P2 " 

SINGLE PRECISION OPERAND PARSERS 
FP.ADDFOPl 



Input 



Temp2 

FlagO clear 

(ADDKFLAGO)) 
Flagl clear 

(ADD2(FLA61)) 



packed operand 



Resources: 

Temp2 



fraction unpacked 
with overflow and hidden bit 
in bits 31-30 
Temp5 exponent (biased) 

FlagO sign of operand 

(ADDKFLAGO)) 
Flag3 set if operand zero 

T0PZER0(FLAG3)) 
zero if operand is zero 



FP.AD0F0P2 

Input 



MDR packed operand 

Flag3 ttaie of srcl 

(0PZER0(FLAG3)) 
Flagl clear 

(ADD2(FLAG1)) 
Q packed srcl operand 



Resources: 

Tempo 
Flaql 



(APD2(FLAG1)) 



fraction 

sign of operand 



Operation: 

Operand is parsed if not zero 

and not reserved then exit is to 

FP.ADDF.SUB to continue the add function 

If 0PZERO(FLAC3) indicated that 

srcl was zero then the answer is src2 and 

is found packed in MDR 

********^tit***** *************************************************************** 
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U 05A1, 0'^84,2A57,0AB1, 4047,0859,/. 323* 



u 0S9A, OC80,0056,4030,0047,OOFF,8 



U 1595, 0846, 2677, 00BD,80A7, 0000,1 



U 0596, 085C, 0587,1080, 8047, 0000,1 



U 0597, 0886, 2677, OOBD, 8047, 0000,1 



J 0598, 0C8O, 0036, 4030, 0047, OOFF, 8 



0599, OCi^F, 2677, 04FD,80A7, 0059, C 



059A, 041E,203A,40BD, 8047, 0000,1 



u 059b, 0487, 2b77,04FD, 8047,0059, C 



12124 FX.ADDF0P1: 

12125 FP.ADDF0P1: 
12126 
12127 
12128 
12129 
12130 =00 
12131 



RCTEMP5] EXP(MCTEMP2]), 
FR0.FLTZ7 



12132 
12133 
12134 
12135 
12136 
12137 
12138 
12139 
12U0 
12141 
12142 
12143 
12144 
12145 
12146 
12147 

12148 =00 

12149 FP.ADDF0P2: 



;00 - 

NEXT/IE. OPER. FAULT 



;01" - 

METEMP2] UNPACK(MB RLZERO]), 
SET ADOITFLAGO), 
RETURN C+1D 



;10- - — 

RETEMP2] Q 0, 

SET OP2ERoTFLAG3), 

RETURN C+1] 



. 11 

MLTEMP2J UNPACK(MB REZER03), 
RETURN C+1] 



2150 
12151 
12152 
1?153 
12154 
12155 
12156 
12157 
12158 
12159 
12160 
12161 
12162 
12163 
12164 
12165 
VU.6 
K^lo7 



;00 

NEXT/JE. OPER. FAULT 



;01 

MTcMPO UNPACKCMDK RCZfcROJ), 
SET ADD2(FLAG1), 
0PZER0(FLAG3)?, 

^JEXT/FP,ADDF.SUa 



• IQ 

H[TEMP2] Q, 

CLEAR 0P7ER0(FLAG3), 

RETURN C+1] 



;11- - — 

MTEMPO UNPACKCMDR RCZERQ]), 

0PZER0TFLAG3)?, 

NEXT/FP.AODF,SUB 



ENTRY FOR GH FLOAT 



GET EXPONENT TEST VALIDITY 



RESERVED OPERAND 



SRC1 < 

UNPACK THE FRACTION 

SET SIGN FLAG FOR FIRST OPERAND 



SRC1 = 

BOTH PACKED 6 UNPACKED CLEAN ZERO 

SET FLAG INDICATING SRC1=0 

GO BACK FOR SRC2 

SRC1 > 
UNPACK SRC1 



RESERVED OPERAND 



SRC2 < 

UNPACK FRACTION SRC2 

SET SIGN FLAG FOR SRC2 

WAS SRC1 ZERO 

CONTINUE (PROCESSING MAYBE 

SRC2 ^ 

ANSWER IS SRC1 PACKED IN 
CLEAR SO NOT TAKEN AS OVERFLOW 
ALL DONE 

SRC2 > 

UNPACK SRC2 FRACTION 
WAS SRC1 ZERO 
CONTINUE PROCESSING 



CMT098.MCX 
HOAT.MIC 
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28-N0V-83 
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12i68 

1?169 

12170 

12171 

12172 

12173 

12174 

12175 

12176 

12177 

12178 

12179 

12180 

12181 

12182 

12183 

12184 

12185 

12186 

12187 

12188 

12189 

12190 

12191 

12192 

12193 

12194 

12195 

12196 

12197 

12198 

12199 

12200 

12201 

12202 

12203 

12204 

12205 

12206 

12207 

12208 

12209 

12210 

12211 

12212 

12213 

12214 

12215 

12216 

12217 



,TOC " Floating point and CRC : FP.ADDF.SUB '* 

FP.ADDF.SUB 

INTERFACE FOR ADDF2/3,SUBF2/3,ACBF FOR ADDRTN ROUTINE 



Input 



Temp5 

Temp7 

MDR 



Temp2 

TempO 



srcl biased exponert 
src2 biased exponent 
packed src2 
packed srcl 
srcl fraction 
src2 fraction 



Resources: 



Flag3 set if srcl zero 
T0PZER0CFLAG3)) 

* form of fraction 

bit 31 overflow bit 

bit 30 hidden bit 

binary point before bit 30 



Platch difference between exponents 

D difference between exponents 

Temp2 if difference >31 

contains packed answe.- 
otherwise normalized fraction 

Temp5 exponent of answer 

Fldg3 cleared 
(OP.ZER0(FLAG3)) 



Subroutines: 



Exit; 



FP.AuuRTN 



to perform the add function 



FP.NORM.SNG to normalize round and 

pack the answer 

no return if floatinq overflow 
or FU bit set and underflow 

"^return lirom this routine is to the 
main calling routine 



********************* **************<[ + *<r******************t************i****** 
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U Q59C. 0880,5BC0,?B51,C047,0C51,0 374* 



u 0S9D, 0A1D,?592,A0B0,80A7,0000J 



■J 059E, OC86,2O3A,';0B[), 8047,0000,1 



U 059F, 0D86,5C10, 0010, F0A7, 0068, C 



1P218 =00 

12219 FP.ADDF.SUB: 

12220 

12221 

12222 

12223 

12224 

12225 

12226 

)222? 

12228 

12229 

12230 

12231 

12232 

12233 

12234 

12235 

12236 

12237 

12238 

12239 

12240 

12241 

12242 

12243 

12244 

12245 

12246 



;00- 

PL,D MtTEMP5]-RCTEMP73, 

SJCnP C«P?,SJZECwaRD], 

PUSH, 

NEXT/FP.AODRTW 



;01 - 

RCTEMP2] MCMDR], 
CLEAR 0PZER0(FLAG3), 
RETURN C+1] 



;10 

MCTEMP23 Q, 
RETURN C+lJ 



;n 

MCTEMP5] MB-ZLJT0C1E], 

SI2ECW0RD], 

NEXT/FP.NORM.SNG 



OPZERO<FLAG3) NOT SET SRCl NOT ZERO 

COMPUTE DIFFERENCE IN EXPONENTS 

DETERMINE WHICH IS GREATER 

SAVE RETURN 

OFF TO HEART OF ADD ROUTINE 

0PZER0(FLAG3) SET SRCl WAS ZERO 
ANSWER IS SRC2 

ALSO RETURN +1 FROM FP.ADDRTN 

RETURN +2 FROM FP.ADDRTN 

ANSWER IS SRCl 

BACK TO CALLING ROUTINE 

RETURN +3 FROM fP.ADDRTN 

SUB FACTOR TO EXPONENT 

CANT OVERFLOW YET 

OFF TO NORMALIZATION ROUTINE 

ANSWER IS UNPACKED IN 

FRACTION IN TEMP2 

EXPONENT IN TEMPS 

SIGN StTTING D=0/8000 

FINAL RETURN TO CALLING INSTRUCTION 

EXCEPT IF FLOATING OVERFLOW OR 

FU BIT SET AND FLOATING UNDERFLOW 

INSTRUCTION THEN FAULTS 
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1224? 

12248 

12249 

12250 

12251 

12252 

12253 

12254 

12255 

12256 

12257 

12258 

12259 

12260 

12261 

12262 

12263 

12264 

12265 

12266 

12267 

12268 

12269 

12270 

12271 

12272 

12273 

12274 

12275 

12276 

12277 

12278 
12279 

12280 
12281 
12282 
12283 
12284 
12285 
12286 
12287 
12288 
12289 
12290 
12291 
12292 
12293 
12294 
12295 
12296 
12297 
12298 
12299 
12300 



.TOC *' Floating point and CRC : FP.ADDRTN " 

FP.ADDRTN 

HEART OF THE ADD SINGLE PRECISION ROUTINE 

USED BY ADDF2,ADDF3,SU8F2,SUBF3,ACBF,P0LYF 



Input: 



D 

Platch 

Temp2 

Temp5 src1 

FlagO sign 

TADDKFLAGO)) 
TempO src2 
Temp? src2 
Flagi sign 

TADD2(FLAG1)) 



exponent difference 
exponent difference 
src1 fraction 

exponent 

of srcl 



fraction 
fraction 
of src2 



Resources: 



Subroutines: 



Tempi 

Flags diff 
(SAMESIGN(FLAG4)) 



FP.ADDSIGN0P1 
FP.ADDSIGN0P2 



work in 

sign 






temp 
flag 



Output 



Temp2 
Temp5 
D 



fraction of answer 
exponent of answer 
sign of answer 



Operation: 

Enters on a 



3 way branch testing exponent relationship 
srcl > src2 
srcl = src2 
srcl < src2 



In the case of unequal exponents 

if the difference is > 31 then a return is effected 

(+1 for src2 is answer and +2 if srcl is answer) 

Note all other returns are +3 and assume the answer is 

the unpacked fraction in Temp2 , exponent in TempS 

and sign positioned in D 

If the difference is < 31 then the fractional 

part of the smaller value is placed in Tempi and the 

appropriate sign routine is called (FP.ADDSIGNOPI , 

FP.ADDSIGN0P2) to determine sign of answer 

and to complement the smaller value if appropriate 
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u 0510, 0580,0C33,26F0,F8A7,0851,9 377* 



U 0^11, 008^, 0592, A530,A0A7, 0^58,0 



U 0512, 0180,0C31,26F0,F8A7,085A,5 377* 



U 05U, 088A, 1592, 4470,00^7, 0068, A 



12301 

12302 

12303 

1230A 

12305 

12306 

12307 

12308 

12309 

12310 

12311 

12312 

12313 

123U 

12315 

12316 

12317 

12318 

12319 

12320 

12321 

12322 

12323 

1232^ 

12325 

12326 

12327 

12328 

12329 

12330 

12331 

12332 

12333 

1233A 

12335 

12336 

12337 

12338 

12339 

12340 

12341 

12342 

12343 

12344 

12345 

12346 

12347 

12348 

12349 



In the case of similar exponents src2 is selected as 
the "smaller" value the routine FP,A0DSI6N0P1 
called 



is 



note only with (ike signs 

answer be predcftermined 

therefore, a flag (SAMESI6N(FLAG4)) is used 

signs are unlike and exponents are same 



can the sign of the 

if the 



Upon return 

with unlike exponents 
the smaller value is aligned as appropriate 
and the fractions are added and the 
larger exponent value is selected as the 
correct one and an exit is effected 

with like exponents 
Naturally no alignment occurs 
therefore if the signs are the same the 
fractions are added and a return is made 
if the signs are unlike the fractions are added 
if bit 31 is set then the value is complemented 
and the sign flag in inverted exit is then made 
thi'i. is possible mathematically since no alignment 
has occurred 



=000 
FP.ADDRTN: 

; 000 — 

D ZLir0[31,]-D, 

WB<31-30>?, 

NEXT/FP.ADDRTN.100 

;001 

RCTEMP1] MCTEMPO], 
ADD2(FLAS1) ADDKFLAGO)?, 
PUSH, NEXT/FP. ADD. SIGN0P1 

; 01 

D D+ZLIT0C31.J, 
WB<31-30>?, 
NEXT/FP, ADORTN. 200 

=100 

;100 

RCTEMPO] MCTtMPlJ, 
SAMESiGNTFLAG4)? 



SRC1 > SRC2 (EXPONENTS) 
IS EXP DIFFERENCE > 31 



SRC1 = SRC2 

EXPS APE EQUAL 

TEST FOR SIGN OF ANSWER 

GET SIGN OF ANS IN D 

SRC1 < SRC2 (EXPONENTS) 

IS DIFFERENCE IN EXPONENTS >31 



RETURN +3 FROM FP. ADD. SIGN 
IF SIGNS SAME NO CHECK 
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U 068A, 0C8A, 0001, 06F0,80A7, 0851, D 338* 



U 068B, 002A, 0001, OOBO, 80^7,0000, 3 

u 051D, 0080, 0036, A0B0,00A7, 0000. 3 

U 051F, OC86,2003,003D,80A7,005A,2 

U 05A2. 0980, 0D73, 6080, A0A7, 0000, 3 



U 0519, 0084, 0592, A530, 4047, 0A5B,0 



U 051B, 0980, 0EF6, 4050, F847, 0051, 9 



U 051C, 0484, 10F7, 0030, 0047,0068,8 



U 0545, 0084, 7592, 4031, 4047, 005A,0 
U 0547, 0580, 0EF6, 4030, 0847, 0054, 5 



;0 

RCTEMP2] MCTEMP03+R8, 

WB<31-30>?, 

NEXT/FP.ADDRTN.30 



12350 =0 

12351 

12352 

12353 

12354 

12355 

12356 FP.ADDRTN.20: 

12357 ;1 

12358 RCTEMP2] MCTEMP0D+R8, 

12359 CLEAR SARESI6N(FLAG4) , 

12360 RETURN C+33 
12361 

12362 =01 

12363 FP.ADDRTN.30: 

12364 ;01 

12365 RETURN C+3] 
12366 

1 2367 ; 1 1 

12368 MCTEMP2] -MB 
12369 

1 2370 

12371 D P.XOR.ZLIT12C83, 

12372 RETURN C+3] 
12373 

12374 =000 

12375 =001 

13376 FP.ADDRTN.IOO: 

12377 

12378 

12379 

12380 

12381 

12382 =011 

12383 

12384 

12385 

12386 

12387 =100 

12388 

12389 

12390 

12391 = 

12392 =01 

12393 FP.ADDRTN.200: 
12394 
12395 
12596 
12397 
12398 
12399 
12400 



;001 

RCTEMPl] MCTEMP03, 
ADD2(FLA51) ADOKFLAGO)?, 
PUSH, NEXT/FP. ADO. SIGN0P1 



;011 • 

PL [IFJ, 
NE5!T/FP,ADDRTN.100 



;100 

RCTEMPO] MCTPMP1].ASR.P, 
NEXT/FP.ADDRTN.20 



;01 

RCTEMP5D MCTEMP7], 

NEXT/FP. SODRTN. 250 



;11 ■ 

PL [01], 
NEXT/FP.ADDRTN.200 



THIS IS THE ADD 

WAS THE SIGN BIT SET 

FOR THE UNLIKE SIGNS OF EQU EXP 



THIS IS THE ADD 



DONE DONT CHANGE 

ONLY IF NO ALIGNMENT CAN WE GET HERE 

FLIP THE SIGN BIT 



SRC1 > SRC2 

SMALLER FRACT (SRC2) INTO WORKING TEMP 
CHECK SIGN COMPLEMENT IF NECESSARY 
DIFFERENCE < 31 



DIFFERENCE >31 

SET TO 31 

NEED FOR ACCURACY POLYF 



RETURN +3 FROM FP, ADD. SIGN 
ALIGN SRC2 
CONTINUE PROCESSING 



SRC2 > SRC1 
DIFFERENCE IS < 31 
SAVE CORRECT EXPONENT 

DIFFERENCE >31 

SET TO 1 FOR -P SHIFT (IS 51) 

NEED FOR POLYF ACCURACY 
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u OSAO, 0C84,2592,A530,;0A7,0458,4 



U 05A3, 0A8A,1AB7. 0030, 80A7, 0068,8 



12A03 

12404 

12405 

12406 

12407 

12408 =11 

12409 

12410 

12411 

12412 = 



;00' 

RCTEMP1] MCTEMP2], 

ADD2(FLAC1) ADD1 (FI.A60)?, 

PUSH,NEXT/FP,ADD.S]6N0P2 



;11 - 

RCTEMP2] MCTEMP1].ASR.-P, 
NEXT/FP.SDDRTN.20 



TEST FOR SIGN 



RET +3 FROM FP.ADD.S]6N0P2 
ALIGN SRCl 
CONTINUE PROCESSING 
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12A13 

12AU 

12U5 

12A16 

12^7 

12A18 

12A19 

12420 

12A21 

12A22 

12A23 

12A2A 

12<»25 

12426 

12427 

12428 

12429 

12430 

12431 

12432 

12433 

12434 

12435 

12436 

12437 

12438 

12439 

12440 

12441 

12442 

12445 

12444 

12445 

12446 

124'*7 

12448 

12449 

12450 

12451 

12452 

12453 

12454 

12455 

12456 

12457 

12458 

12459 

12460 

12461 

12462 

12463 

12464 

12465 



,T0C " Floating point and CRC : NORMALIZATION ROUTINES " 

****************************************************************************** 

NORMALIZATION ROUTINES 

FP.N0RM.SN6 - ADDF2/3,SUBF2/3,ACBF,EM0DF ,POLYF 
FP.NORM.DBL - ADDD2/3,SUBD2/3,ACBD.EM0DD,P0LY0 
FP.NORM.MUDI - MULF2/3,DIVF2/3,MULD2/3,DIVD2/3 



Input: 



Resources: 



Output 



Temp2 
Tenip3 

D 
Temp 5 



Platch 
D 



fraction bits 0-31 
fraction bits 32-63 
( if double precision) 
0/8000 sign of answer 
e>ponent and bias 
plus factor for platch 
and binary point 



Temp2,Temp3 



packed answer 



Operation: 



FP.NORM.MUDI 

Entry for multiplication division instructions 
to set the sign of the product or quotient 
then branching on single/double precision 
type instruction to.. 

FP.NORM.SNG 

FP.NORM.DBL 

These entries are constrained to allow 
conditional entry based on single/double 
precision instruction types or they 
be called individually where the type is known 

For single precision 

The find first set function determines 

the position of the binary point 

If no 1 bit is found ( possible in the case 

of a zero fraction from adil or subs) then a 

return is effected with a itero answer 

Otherwise* the value is normalized by extracting 

and removing the hidden bit 

the fraction is then rounded (by adding lOO-hex 

since the hidden bit has been removed) 

the carry if present is added to the exponent 



CMT098.MCX 
FLOAT. MIC 



MICROS 1M(01) 
Floating point 



28-NOV-83 
and CRC 



H 8 
16:50:35 CLOKX Rev 13.00, 
: NORMALIZATION ROUTINES 



Clock rate = 160ns 



Page 30^ 



1:'466 

12A67 

12^68 

12469 

12A70 

12A71 

12A72 

12473 

12474 

12475 

12476 

12477 

12478 

12479 

12480 

12481 

12482 

12483 

12484 

12485 

12486 

12487 

12488 

12489 

12490 

12491 

12492 

12493 

12494 

12495 

12496 

12497 

12498 

12499 

12500 

12501 

12502 

12503 

12504 

12505 

12506 



At FP.NORM.SN6.20 

Platch IS added to 
biased with a "fud 
the binary point, 
allow for over and 
If <0 underflow h 
FU bit is tested i 
to IE. FLUN. FAULT e 
If > a check is 
correctly represen 
if overflow has oc 
to IE. FLOV. FAULT 
If neither has occ 
fraction is packed 
and a return is ef 



the exponent (Temp5) 
ge" facto" to account for 
The addition is in a word to 

under flow testing 
as occurred 

f set a fjult exit is taken 
Ise fraction & exp are 

made if the value is 
ted in a Dyte 
curred a fault exit is taken 

urred thei the 
with the exponent £ the sign 
fected 



For 



double precision 

The find first function gets the binary point 
If the first 32 bits contain a 1 bit 
the fraction is normalijed by extraction 
and removing the hidden bit 
the low order (bits 32-63) are also extracted 
the value is rounded (addina 100-hex 
to bits 32-63 ) and propagatini 

0-31 am 



the carry through bits 
"■ ' ' isioi 
bits 



The double precision pack begins 
" ' •■ of bits 0-31 



Into exponent 



with the low 9 bits of bits 0-31 being saved 
in bits 32-63 , low order 32-63 are rotated 
common flows continue with "P,N0RM.SNG.20 

If the first 32 bits do not contain 

a 1 bit then the second 32 oits are checked 

If there is no 1 bit then the answer is 

and a return is effected Else fraction is 

normalized by extraction B removing hidden bit 

the low order 32 bits are 

an additional "fudge" factor of 32 is 

subtracted from the Temp5 

common flows continue with fP,N0RM,SNG,20 
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U 050A, 0510, 0C37,28F0,00A7, 0068, C 



U 050B, 0110, 0077, 28F0,40A7, 0068, C 



U 068C, 0818, 29C2,AA7D.80A7, 0068, E 



U 0680. 0018,29C2,AA7D,80A7,005A,8 



U 068E, 0C8A,05B7, 0080,80-^7, 0000,1 



U 068F, 0'i86, 2157, 003D,80A7, 0069,0 



U 0690, 0986, 2C11, 0038, 00^7,0^150,0 



U 0691. 0086, 5811,0850, 00^7, 085A. A A10* 



12507 

12508 

12509 

12510 

12511 

12512 

12513 

125U 

12515 

12516 

12517 

12518 

12519 

12520 

12521 

12522 

12523 

1252A 

12525 

12526 

12527 

12528 

12529 

12530 

12531 

12532 

12533 

12534 

12535 

12536 

12537 

12538 

12539 

12540 

12541 

12542 

12543 

12544 

12545 

12546 

12547 

12548 

12549 

12550 

12551 

12552 

12553 

12554 

12555 

12556 



= 10 

FP.NORH.MUDI: 
;10- 



D^ZLliOCO], 

CCEAR MUL1(FLAG2), 

IR<5>?, 

NFXT/FP.N0RM.SN6 



;11 

D^ZLJT12C8], 
CCEAR MUL1(FLAG2), 
IR<5>?, 
NEXT/FP.N0RM.SN6 

=0 
FP.NORM.SNG: 

;0 — 

PL MSS MCTEMP23, 
CLEAR MUL2(FLAG3), 
WX.NE.O?, 
NEXT/FP.NORM.SNG.IO 

FP, NORM. D8L: 

;1 

PL MSS MCTEMP2], 
CLFAR MUL2CFLAG3), 
WX NE 0** 
NEXT/FPiNORM.DBL.IO 

=0 

FX.ZER0TEMP2: 
FP.ZER0TEMP2: 
FP.NORM.SNG. 10: 
;0' 



RCTEMP2] 0, 
RETURN C+IJ 

; 1 • 

MCTEMP2J_(MB RCZEROJ) .RR.P 



=0 



;0 - ' 

MCTEMP23 MB+ZL1T0E1003, 
PUSH, NEXT/FP, NORM, ADD. ALKC 



FP.NORM.SNG. 20: 

;1 

MCTEMP5] MB+PL, 
SIZECWORD], 
SIGND CMP? 



FOR MULF AND MULD, )IVF ,DIVD 
SET SIGN = 

CLEAR FLAG FOR LATER USfc 
SINGLE OR DOUBLE 



SET TO NEGATIVE 
CLEAR FOR LATER USE 



FIND THE FIRST BIT SET 
CLEAR FLAG FOR LATcR USE 
WEED OUT ZERO FRACFION 



FIND FIRST BIT SET FOR DOUBLE 
CLEAR FLAG FOR LATI:R USE 
WEED OUT ZERO FRACTION 



ADDS & SUBS 



HANDLES FRACTION FOR 
BE SURE ANS IS ZEROED 
ANSWER IS ZERO RETURN 

NORMALIZE BY EXTRACTION 
STRIPS OFF HIDDEN ElIT 



ROUND THE FRACTION HIDDEN ALREADY 
GO GET CARRY 



GONE 



ADD PLATCH TO BIASED FACTORED EXPONENT 
CHECKING FOR UNDER OR OVERFLOW 
CHECK >,<,= 
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U 05AA, OD8O,5D92,0A57,F8A7,0069,2 
U 05A5, 088A, 0567,0030, 8047, 005C,E 
U 05A6, 0884, 0587,0030, 8047, 005C,E 



U 0692, 0C86, 2662,4081,4047,0000,1 
U 0693, 0549, BC10, 0030, 24A7,00FF,B 



U 05A8, 0480, 59C2,4A7D, 8047, 005A,C 

U 05A9, 0C86, 2137, 0030, C047,046E,E 

u 05AA, 0586,3011,0038,0047,0069,4 

U 0694, 0486, 2041,0030, 8047, 045C,D 

U 0695, 0884, 22F7, 0030, C047,005A, 7 

J 0bA7, 0884, 3387, 0010, C047, 0069,1 



;00 

we MCTE«P53.AND,ZL]T8C0FF3, 

SI7ECW0RD], 

WX.NE.O?, 

NEXT/FP.OeL.PCK 



;01 

RCTE«P2],0, 
NEXT/FP.TESTPSL 



;10 

RCTEMP2D.0.. 

next/fp,Testpsl 



> MUST TEST FURTHER FOR OVERFLOW 
AND EXPONENT WITH FFOO 

IF NGN ZERO THEN OVERFLOW 



UNDERFLOW CONDITION (=0) 
SET RESULT TO TENTATIVELY 
TEST IF FU SET 

UNDERFLOW CONDITION (<0) 
SET RESULT TO TENTATIVELY 
TEST IF FU SET . 



: NORMALIZATION ROUTINES 

12557 =00 

12558 

12559 

12560 

12561 

12562 

12563 

12564 

12565 

12566 

12567 

12568 

13569 

12570 

12571 = 

12572 =0 

12573 FP.D8L.PCK: 

12574 ;0 ; 

12575 MCTEMP2] D.OR.PACK(MB RCTEMP5J),; PACK FRACTION OR WITH D SIGN BIT 
1257^ RETURN [+1] 

12577 

12578 ;1 

12579 VA MCVA3-ZLITOC43, 

12580 SET FLAG1, NEXT/IE. FLOV. FAULT 
12581 

12582 =00 

12583 FP.N0RM.D8L.10: 

12584 ;00 

12585 PL.MSS MCTEMP3], 

12586 WX.NE.O?, 

12587 NEXT/FP.NORM.D8L.50 
12588 
12589 
12590 
12591 
12592 
12593 
12594 

12595 = 

12596 =0 

;0 

MCTEMP2J HB+RCZEROD+ALKC, 
PUSH, NEXT/FP. NORM. ADD. ALKC 



;01 

MCTEnP2] (MB RCTEMP33).RR.P, 
PUSH,NEXT/FP.T32ERO 

;10 

MCTEMP3]_MB+ZLIT0C100] 



12597 
12598 
12599 
12600 

12601 FP.N0RM.D8L.il: 

12602 ;1 — 

12603 RCTEMP3] <MCTEMP2] RB).Rft.9 
12604 

12605 ; ■ 

12606 RCTEMP33 MCTEMP3D.RRJ6, 

12607 NEXT/FP.R0RM.SNG.20 



OVERFLOW TIME 

DECREMENT THE VA FOR POLYF,POLYD 

FLAG1 FOR POLYD FPD RTN 



WX IS ZERO MAY BE ZERO ANS 

FIND FIRST BIT SET IN SECOND HALF 

IS THERE ONE 



NORMALIZED FRACTION HIDDEN BIT GONE 



ROUND THE FRACTION 



PROPAGATE THE CARRY 
60 ADD IT lt4 



SAVE LOW ORDER 9 BITS AS START OF PACK 
PACK UP AND FINISH 
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U 05AC, OC8^,O5B7,O0B0,80A7,0000J 
U 05AD, 0886, 3157, 003D,80A7,OA6B,D 

U 05AE, 0D86,5C10,00n,00A7,0069,5 



U 05CD, 0886,50O,009D-80A7,0000J 

U 05CE, 0*!.86, 0036, A030, 0087, 0050,1 
U 05D1, OD80,0C12,0A32,00A7,0069,6 

U 0696. 0549. 8C10, 0030, 2AA7,00FF,D 
U 069/, 098A, 0587, 00a0,C0^7, 0000,1 



;01 - 

METEMP33 (MB RCZEROJ) .RR.P, 
PUSH,NEXT/FP.T3T0T2 



;10- — - 

MCTEMP5] MB-ZLIT0E20], 

S1ZECW0RD3, 

NEXT/FP.N0RM.D8L.11 



12608 =00 

12609 FP.NORH.DBL.50: 

12610 ;00 

12611 RCTEMP2D 0, 

12612 RETURN [+13 
12613 
126U 
12615 
12616 
12617 
12618 
12619 
12620 
12621 

12622 = 

12623 FX. NORM. ADD. ALKC: 

12624 FP. NORM. ADD. ALKC: 
12625 

12626 MCTEMP5] MB+RCZEROJ+ALKC, 

12627 SIZECWORD], 

12628 RETURN E+1] 
12629 

12630 FX.TESTPSL: 

12631 FP.TESTPSL: 

12632 ; 

12633 METEMPO] PSL 
1263A 
12635 
12636 
12637 
12638 
12639 =0 
12640 
12641 
12642 
12643 
12644 
12645 
12646 



;1 • 

RCTEMP3] 0, 
RETURN C+IJ 



ANSWER IS ZERO 

SET FIRST HALF TO ZERO 

SECOND HALF ALREADY IS 



EXTRACT THE FRACTION 

MOVE T3 TO T2 AND OUT T3 



SUB 32 TO COUNTERACT PLATCH 
JOIN COMMON ROUTINE 
USED FOR G H FLOAT 

ADD ALKC TO TEMPS (EXPONENT) 



WB M[TEMP0].AND,ZLIT0[40D, 
WX.EQ.O? 



.0 - — 

VA /iCVAD-ZLIT0[4], 

SET FLAG1, NEXT/IE. FLUN. FAULT 



GET THE PSL TO TEST FOR FU BIT SET 
WAS FU SET 



FU BIT SET SO FAULT TIME 
DECREMENT THE VA FOR POLYF,P0LYD 
SET FLA61 FOR »OLYD FPD RTN 

FU BIT CLEAR SO IGNORE 
Z:R0 OUT SECOND HALF 
RETURN TO CALLING ROUTINE 
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12647 

126A8 

12649 

12650 

12651 

12652 

12653 

12654 

12655 

12656 

12657 

12658 

12659 

12660 

12661 

12662 

12663 

12664 

12665 

12666 

12667 

12668 

12669 

12670 

12671 

12672 

12673 

12674 

12675 

12676 

12677 

12678 

12679 

12680 

12681 

12682 

12683 

12684 

12685 

12686 

12687 

12688 

12689 

12690 



TOC " Floating point and CRC : ADD. SIGN ROUTINES " 

****^k******iV*******it************i^A**************************** *************** 

FP.ADD.SIGN0P1 



FP.ADDD.SIGNOPl 

FP.ADD.S16N0P2 
Input 



- (srcl > src2) 

- (srcl > src2) entry double precision 

- (srcl < src2) 



Tempi 



fraction (single precision) 
smaller value 



MDR (bits 0-31) 
Tempo (bits 32-63) 



Temp4 (bits 32-63) 
FlagO 

(ADDKFLAGO)) 



Flagi 



Resources 



Operation: 



:ADD2(FLAG1)) 



D 
Flags 

(SAMESIGN(FLAG4)) 



f ration 

of smaller value 

double precision 

if entry FP.ADDD.SIGNOPl 
srcl sign flag 

src2 sign flag 



sign of answer 
same sign flag 



Enter routines branching on the sign 

of the two operands 

Where src1> 

the sign is Ihe sign of srcl and the src2 

value IS complemented if the signs are 

different the SAMES1GN(FLAG4) is cleared 

where src2 is > 

the sign is the sign of src2 and the srcl 

value IS complemented if the signs are unlike 

**<t*it***fr****it*4*4«***«^**«:i^*t**A************«*ft*4****-k******************'ik*** 
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U 0607. 0884, 4592. ^530, 00A7,005B,0 



u 05D0, 056O,0C37, 2080,0047.0000,3 



U 0SB1. 0120. 0077, 28F0,A047, 0069, 8 



U 05B2. 0520.0C37,28F0.0047,0069,8 
U 05B3. 0160. 0D77. 2080.4047,0000. 3 

U 05B4, 0D80.0C37, 2080, 00^^0000,3 

iJ 05B5. 0580. 0C37,28F0, 0047, 0069, 8 

U 05B6. 0180. Q[)77,28F0, -^0^,0069, 8 
U 0587, 0980,01)77.2080.^047,0000.3 

U 0698, 0086.1003.0080.8047,0000.3 
U 0699, 0886, 0003,0030, 80-^7, 0060, 8 

OtOH, 0081, 2043, 0080. 8467. 0000, 3 



12691 FP.ADDD.SIGN0P1: 
12691 



12693 
1269A 
12695 

12696 =00 

12697 FP.ADD.SIGNOPI: 



RCTEMPO] MCTEMP4J. 
ADD2(FLA51) ADDKFLAGO)? 



12698 
12699 
12700 
12701 
12702 
12703 
12704 
12705 
12706 
12707 
12708 
12709 
12710 
12711 
12712 
12713 
127U 
12715 
12716 
12717 

12718 =00 

12719 FP.ADD.SJGN0P2: 
12720 
12721 
^2722 
U121 
12724 
12725 
12726 

mil 

12728 
12729 
12730 
12731 
12732 
12735 
1273A 

12735 =0 

12736 FP,A0D.SIGN2: 
1273/ 
12738 
12739 
127/.0 
12741 
127^2 
12743 
12744 
12745 



;00- 

ZLirOfO], 

SET SAMESIGNVFLAG4), RETURN [+33 



;01 

D ZLIT12C8]. 

CCEAR SAMESI6N(FLA64). 

IR<5>?. 

NEXT/FP.A0D.SI6N2 



;10 

D ZLITOCO], 

CUEAR SAMESI6N(FLA64). 

1R<5>?, 

NEXT/FP.A0D.SIGN2 



. 1 1 

D ZLIT12C&], 

SfT SAMESIGN(FLAG4), RETURN [+33 



;00- 

0_7LIT0[0], RETURN [+33 



;01 ■ 

D ZLIT0C03, 
IR<5>?, 

NEXT/FP.AD0,SI6N2 



;10 • 

[) ZLIT12E83. 

1R<5>?, 

NEXT/FP,A0D.SIGN2 



;11 

0_ZLIT12[83, RETURN [+33 



0- 
M[TEMP13.-MB. RETURN [+33 

1- - 

M[TEMP03 "M8 



MDR R[ZER03-M[MDR3"ALKC. 
RETORN [+33 



SMALLER VALUE TO WORKING TEMP 
SIGN OF OPERATION ? 



SRC2+.SRC1+ 

SET SIGN POSITIVE IN D 



SRC2+,SRC1- 

SET SIGN NEGATIVE IN D 

CLEAR FLAG 

SINGLE OR DOUBLE 

DO 2S COMPLEMENT 

SRC2-.SRC1+ 

SET SIGN POSITIVE IN D 

DOUBLE OR SINGLE 
DO 2S COMPLEMENT 

SRC2-. SRC1- 

SET SKiN NEGATIVE IN D 



SRC2+,SRC1+ 

SET SIGN POSITIVE IN D 

SRC2+,SRC1- 

SET SIGN POSITIVE IN D 

SINGLE OR DOUBLE 

DO 2S COMPLEMENT 

SRC2-.SRC1+ 

SET SIGN NEGATIVE IN D 

DOUBLE OR SINGLE 

DO 2S COMPLEMENT 

SRC2". SRC1- 

SET SIGN NEGATIVE IN D 



FLOAT SINGLE 
25 COMPLEMENT 

FLOATING DOUBLE 

2S COMPLEMENT SIGNIFICANT HALF 
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Floating point and CRC 



FP.MULF23 



A^ 


MULF2 mulr.rf ,prod.mf 


45 


MUL F3 mulr.rf,muld.rf,pro3.wf 




Input: 

Q mulr.rf 

MDR muld.rf/pr^d.mf 




Resources: 

tor mulr 

Temp2,0 fraction 
Temps exponent 
Flag2 sign of operand 
(MUL1(FLAG2)) 




tor muld 

TempO fraction 
RTempS exponent 
Flag3 sign of operand 
CMUL2(FLAG3)) 



12746 .TOC 

12747 

12748 ')^*******^^***ik***i^************A***************************** ****** ************ 

12749 

12750 

12751 

12752 

12753 

12754 

12755 

12756 

12757 

12758 

12759 

12760 

12761 

12762 

12763 

12764 

12765 

12766 

12767 

12768 

12769 

12770 

12771 

1277? 

12773 

12774 

12775 

12776 

Mill 

12778 

12779 

12780 

12?dl 

12782 

12783 

12 84 

12-85 

12786 

12787 

12788 

12789 

12790 

12791 

12792 

12795 

12794 

12795 

12796 

1279;^ 

12-798 

12799 



Flagi 

(MOPZERO(FLAGI)) 



Platch 
Stepcounter 



Subroutines: 

FP,MULF0P1 
FP.MULF0P2 
FP.NORM.MUDl 



flag set if either 
operand zero 
all flags are zeroed 
if an operand is zero 

to shi ft operand 

for multiply iteration count 

tor multiply operation 



parse mulr.rf 

parse muld. rf/prod,wt 

normalize round pack product 



Exit: 
Output: 



FP,WRJTE23 



Temp2 
Flag2 

C0VER(rLAG2)) 
Flag3 

(UNDER(FLAG3)) 



packed product 
overflow flag 

set if appropriate 
underf low ^ lag 
set if appropriate 



Operation: 

Both operands are validated and parsed 
the exponents are added 
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u 0080. 0A80, 0036. ^030, 00^7, 0008,2 



u 0081, 0886,203A,403D,80m7,OA63,A 



Li 008?, 0C85,?A37,OA82, 00-^7, 0C58,C 323* 



U 0083, 0C86,5001,05D2,00'!.7,0'!.5D,A 



If either operand is zero the product is zero 
and an exit is effected 
otherwise, the stepcounter is set to U 
the two operands are shifted right 5 places 
and the multiplier (Temp2) also placed in Q 

The multiplication i? performed 2 bits at a time 
ending with 26 bits of product in D 
the binary point is at bit 25 and the 
*'fudge" factor for normalization is 
99-hex (80 for the extra bias 19 for platch 
and the bp of 25) 

Entry to the normalization routine is made where 
the XOR of the two sign determines the 
sign of the product 

Upon return a branching exit is made to 
differentiate between MULF2 and MULF3 

*****»ft***FPA ENTRY AND INTERFACE********** 
MULF2 (OS. RED) - FI .ADDF2.RE6/F1 .ADDF2. MEM 
MULF3 (OS. RED) - FI .ADDF3.REG/FI .ADDF3.MEM 

*A************ft****H*******'^'**(^**l^f"f***r*************************************** 



MULR (SRCl) IS ZERO 
WASTE WORD BUT 

START OF MULF2/3 
TO AN MBUS SOURCE 
PARSE MULR 



12800 

12801 

12802 

12803 

1280A 

12805 

12806 

12807 

12808 

12809 

12810 

12811 

12812 

12813 

128H 

12815 

12816 

12817 

12818 

12819 

12820 

12821 

12822 

12823 

1282A 

12825 

12826 .REGI0N/IRDX.R1L,IRD.H,R1H/IRDX.R2LJRDX.R2H 

12827 =000 

12828 ;000— 

12829 NEXT/FP.HULF.10 
12830 

12831 FP.MULF23: 

12832 ;001 

12833 M[TEMP2],Q, 
1283A PUSH,NEXT/FP.MULF0P1 
12835 

12836 FP.MULF.10: 

12837 ;010- 

12858 R[TEMP8] EXP(MCMDR]), 

12830 FRO.FLTZ?, 
128A0 PUSH,N£XT/FP.MULF0P2 
12841 

128A2 ;0n 

128-^3 MCTEMP5] MB+RCTEMP83, 
128U SIZECWORB], 
128/.5 MOPZERO(FLAGI)?, 
128A6 PUSH, NEXT/FP.MULF, 200 



EXTRACT EXPONENT 
TEST VALIDITY OF MULD 



ADD EXPONENTS 

EITHER OPERAND ZERO? 

PREPARE FOR THE MULTIPLICATION 
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U 008A, 0480,0027,9320.0047,0008-4 



u 0085, 0186, 5C10, 0014, C847, 0008, 6 



U 0086, 0C86, 2582,4570, 0047, 0450, A 
U 0087, 0080,0056,4670,0047,0050,6 



U 05D4, ODS0,0EF6, 4030, 2847, 0061,0 

U Q50b, 0C84,058E, 0670, 8307, 0050, 6 

U 0610, 0C86,20F7, 1030,0047,0063,8 

U 0638, 0886, 00F7, 0080, 0047, 0000,1 



12847 FP.MULf.100: 



; 1 00 

MULFAST+ CAND IN RCTEMPOJ, 
SI2ECL0NG], 
D82 STEPC?, 
NEXT/FP,MULF.100 



;101 

MCTEMP5] MB-2LIT0C99J, 
SIZECWORP] 



. 1 1 

MCTEMP2] D, 

MUL1(FLAij2) XOR MUL2(FLAG3)?, 

PUSH 

NEXT/FP.NORH.MUOl 



12848 

12849 

12850 

12851 

12852 

12853 

12854 

12855 

12856 

12857 

12858 

12859 

12860 

12861 

12862 

12863 

12864 

12865 

12866 

12867 

12868 

12869 

12870 

12871 

12872 . REGION/FLOAT. R1L, FLOAT. R1H/FL0AT.R2L, 

12873 =0* 

^2874 FP.MULF.200: 

1 2875 ; 0*— - — 

12876 PL [53, 

12877 STFpC 14., 

12878 NEXT/FP.MULF.250 
12879 

1 2880 ; 1 * 

12881 RCTEMP2] FLA6SJ, 

12882 IR<2-0>?, 

12883 NEXT/FP,WR1TE23 
12884 

12885 FP.MULF.250: 

12886 

12887 MCTEMP2] Q MB.ASR.P 

12888 

12889 

12890 ; 

12891 MCTEMPO] MB.ASR.P, 

12892 RETURN C+1] 



;110 ' 

IR<2-0>?, 
NEXT/FP.WRITE23 



THE MULTIPLICATION 
STEPCTR IS 14 AT START 

DECREMENT 2> BRANCH TILL DONE 
Q HAS MULTIPLIER TO START 
R8US HAS MULTIPLICAND 
PRODUCT IN D AT END 

ALL DONE THE MULTIPLY 
ADD FACTORS 

19 FOR PLATCH 
AND BIT 25 POSITION OF BP 
=99(HEX) WITH 80 FOR EXTRA BIAS 



MOVE ANS TO TEMP FOR NORM 
XOR OF23 = PRODUCT SIGN 
FLA61 IS CONSTRAINED OUT 



2/3 OPERANDS 

DO WRITE OR GET THIRD OPERAND 



FLOAT. R2H/FLOAT.R3L, FLOAT. R3H 



MOPZERO(FLAGI) NOT SET 

SET PLATCH TO 5 FOR MOVING OPERANDS 

SET STEP TO 14 (26 BITS + 1 SETUP) 



MOPZERO(FLAGI) IS SET 
ANSWER IS 0,ZERO FLAGS TOO 
2/3 OPERAND WRITE 



SHIFT MUL RIGHT 5 (PLATCH) 



SHIFT MUL RIGHT 5 (PLATCH) 
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FP.MULFOPI FP.MULF0P2 " 



12893 ,TOC " Floating point and CRC 

12894 

12895 :**********************************************************************^******* 



12896 

12897 

12898 

12899 

12900 

12901 

12902 

12903 

1290A 

12905 

12906 

12907 

12908 

12909 

12910 

12911 

12912 

12913 

129U 

12915 

12916 

12917 

12918 

12919 

12920 

12921 

12922 

12923 

1292A 

12925 

12926 

12927 

12928 

12929 

12930 

12931 

12932 

12933 

12934 

12935 

12936 

12937 

12938 

12939 

12940 

12941 

12942 

12943 

12944 

12945 

12946 



SINGLE PRECISION OPERAND PARSERS 
FP.MULFOPI 



Input: 



Temp2 packed operand 
Flag2 clear 

?MUL1(FLAG2)) 
Flagi clear 

TM0P2ER0(FLAG1)) 



Resources: 

Temp2,Q 



Temp 5 
Flaq2 



(MUL1(FLA62)) 



Flaqi 



? 



M0P2ER0(FLA61)) 



fraction unpacked 
binary point at bit 30 
overflow and hidden bit 31-30 

exponent 

sign of operand 

set if operand zero 



Exit 



Return +1 
Return -1 
IE. OPER. FAULT 



if operand valid and >,< 

if operand =0 

if reserved operand 



FP.MULF0P2 

Input: 



MDR packed operand 

Flag3 clear 

(MUL2(FLAG3)) 
Flagi maybe either way 

?M0P2ER0(FLAG1)) 



Resources: 

Tempo 
Flaq3 



(MUL2(FLA63)) 



Flaqi 



(MOPZERO(FLAGI)) 



unpacked fraction 
sign of operand 

if either operand is set 



Exit 



Return +1 

IE. OPER. FAULT 



if valid >,<,=0 

if reserved operand 



**»***H**»**H»ft*«**1lf*********<t******C*****************************t*********** 
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U 063A, 0C8^,2A37,0AB1,A047,085B,8 323* 
U 05B8, OC8O,0O36,A03O,00A7,00FF,8 

U 0589, 0A56,2677J0BD,80A7, 0000,1 

U 05BA, 08AC,05B7J080,80A7,05FF,F 

U 05BB, 0C16,2677J0BD,80A7,0000J 

U 05BC, OC80,0036,':.030,0047,OOFF,8 

U 05BD, 0C5F,2677,008D,80A7,0000J 



u 05BE, 08AC,05B7,OOBO,OAE7,OOOOJ 



U 05BF, 0A1F, 2677, 0080,80^7, 0000,1 



12947 FP.MULF0P1: 

12948 

12949 

12950 

12951 

12952 =00 

12953 



RCTEMP5] EXP(MCTEMP2:), 
FRO.FLTZ? 



12954 
12955 
12956 
12957 
12958 
12959 
12960 
12961 
12962 
12963 
12964 
12965 
12966 
12967 
12968 
12969 
12970 

12971 =00 

12972 FP.MULF0P2: 



;00 • 

NEXT/IE. OPER. FAULT 



;01 

MCTEMP2] Q UNPACK(MB R[ZER03). 
SET MULlTFrAG2), 
RETURN [+1] 



• 10 

RCTEMP2] Q 0. 

SET MOPZPRO(FLAGI), 

RETURN [-1] 



. 1 1 

MCTEMP2: Q UNPACK(MB REZEROD), 
CLEAR MUC1TFLAG2), 
RETURN C+1] 



12973 
12974 
12975 
12976 
12977 
12978 
12979 
12980 
12981 
12982 
12983 
12984 
12985 
12986 
12987 
12988 
12989 
12990 



;00 ■ 

NEXT/JE. OPER. FAULT 



; 01 

MTEMPO UNPACK(MDR RCZEROJ), 
SET MUt:2(FLAG3), 
RETURN [+1] 



;10 

RCTEMPO] 0, 

MDR 0, 

SET M0P2ER0(FLAG1), 

RETURN [+1J 



; 11 - 

MTEMPO UNPACK(MDR RCZEROD), 
CLEAR nUL2(FLAG3), 
RETURN [+1] 



PARSE OPERAND 1 
TEST VALIDITY 



RESERVED OPERAND 



SRC1 < 

UNPACK THE FRACTION 

MULTIPLIER DIVISOR 



SRCl = 

SET UP ZERO 

SET FLAG JO INDICATE ZERO 

NOTE DIFFERENT RETURN **** 

SRCl > 

UNPACK THE FRACTION 



RESERVED OPERAND 



SRC2 < 

UNPACK THE FRACTION 

SET MULTIPLICAND DIVIDEND FLAG 



SRC2 = 

ZERO OUT THE OPERAND 

ALSO THE PACKED FORM 



SRC2 > 

UNPACK THE FRACTION 
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12991 

12992 

12993 

12994 

12995 

12996 

12997 

12998 

12999 

13000 

13001 

13002 

13005 

1300A 

13005 

13006 

13007 

13008 

13009 

13010 

13011 

13012 

13015 

130U 

13015 

13016 

13017 

13018 

13019 

13020 

13021 

13022 

13023 

1302A 

13025 

13026 

13027 

13028 

13029 

13030 

13031 

13032 

13033 

1303A 

13035 

13036 

13057 

13038 

13039 

13040 

liCil 

13042 

13045 

15044 



.TOC " Floating point and CRC ; FP.DIVF23 " 
********************* ***i^********************* ******************************* 

46 D1VF2 divr.rf ,quo.mf 

47 DIVF3 diur.rf ,divd.rf,quo.wf 

Input: 



Q 
MDR 
Resources: 

for divisor 
Temp2,Q 
Temp5 
Flag2 

TMULHrLAG2)) 

for dividend 

TempO,MDR 

RTempS 



Flag. 



TMUL2(FLAG3)) 



divisor 
dividend 



fraction 
exponent 
sign of divisor 



fraction 
exponent 
sign of dividend 



parse divisor 

parse dividend 

normalize, round* pack quotient 

to write out quotient 



Flagi set if either operand 

TM0PZER0(FLA61)) 
Stepcounter division loop control 
D,Q for division operation 

Subroutines: 

FP.MULF0P1 
FP.MULF0P2 
FP.NORM.MUDI 

Exits: 

FP.WRITE23 

Operation: . 

The divisor is parsed, validated, if 
a fault exit is made to IE. FLDBZ. FAULT 
Else the dividend is parsed, validated 
If the quotient is exit to FP.WRITE23 
Else D and Q are set up to perform the division 
2 bits at a time - 26 bU quotient(Q) 
Exponents are subtracted and a "fudge'* factor 
of +6?-hex added < -19 for the binary point 
at bit ?5, and +80 for the bias) 
Normalizing, rounding packing done entering 
at FP.NORM.MUDI to determine sign of quotient 
by the XOR of the operand signs Upon return exit 
branches to differentiate between 0IVF2,DIVF3 

****A*****FPA ENTRY AND INTERFACE********** 
DiVF2 (OS. RED) - FJ.ADDF2.REG/FI.ADDF2.MEM 
DJVF3 (OS. RED) - F J .ADDF3.REG/F I .ADDF3.MEM 

************* 1^****4* ******************* ************************************** 
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U 00%, 0';80,0036,A030,OOA7,OOFF,C 



U 0095, 0886,203A,^03D,80'^7,0^63,A 



U 0096, OC85,2A37,OAB2,0047,OC5e,C 323* 



U 0097, 0886,5003,05D2,OAE7,005D,8 



U 0SD8, OABI, 2005, 7030, 00A7,005C,0 



U 05DA, 0C8A,05BE, 0670, 8307, 0050,6 



u 05CO, OA80,0026,C320,80A7,005C,0 
U 05C1, 0586, 5C11, 0013, 3847, 0069, A 



U 069A, OC86,203A,457D,80';7,0450,A 
J 069B, 0080, 0036, A670, 0047, 0050, 6 



;10 

RCTEMPB] EXP(M[MDRJ), 

FRO.FLTZ?, 

PUSH,NEXT/FP.MULF0P2 



130A5 .REGI0N/IRDX.R1L,1RDX.R1H/IRDX.R2L,IRDX.R2H 

13046 =00 

13047 ;00 

13048 NEXT/JE.FLDB2. FAULT 
13049 

13050 FP.DJVF23: 

13051 ;01 

13052 MCTEMP2] Q, 

13053 PUSH,NEXT/FP.MULF0P1 
13054 
13055 
13056 
13057 
13058 
13059 
13060 
13061 
13062 
13063 
13064 
13065 

13066 . REGION/FLOAT. R1L, FLOAT. R1H/FL0AT.R2L, FLOAT. R2H/FLOAT.R3L, FLOAT. R3H 

13067 =0* 

13068 ;0* 

13069 Q MCMDR] RETEMP03, 

13070 STEPC 14.,NEXT/FP.DIVF.40 
13071 

13072 ; 1 * 

13073 RCTEMP2D FLAGS 0, 

13074 IR<2-0>?, 

13075 NEXT/FP,WR]TE23 

13076 =00 

13077 F^.DJVF.40: 



;11 

MCTE«P5],RCTEMP8>M8, 
SJ2ECW0RD], 
MDR 0, 
M0P7ER0(FLAG1)? 



DIVISOR IS ZERO 
OFF TO FAULT EXIT 

MAIN ENTRY 

GET DIVISOR (SRC1) TO MBUS SOURCE 

TEST VALIDITY OF OPERAND 

RETURN If DIVISOR NE 
PARSE DIVIDEND (SRC2) 
TEST VALIDITY 



SUB EXPONENTS 



SET UP DIVIDEND FOR DIVISION 
DO DIVIDE 



ANS IS ZERO 
GO WRITE OUT 



13078 
13079 
13080 
13081 
13082 
13083 
13084 
13085 

13086 = 

13087 =0 
13088 
13089 
13090 
13091 
13092 
13093 
13094 
13095 



; 00 

DIVFAST+ SOR IN RETEMP2], 
SIZECL0NGD,D8Z STEPC?, 
NEXT/FP.DIVF.40 

;01 

MCTEMP5] MB+7LIT0C67], 
SIZECWORD] 



;0 

MCTEMP2] Q, 

MUL1(FLAC2) XOR MUL2(FLA63)?, 

PUSH, NEXT/FP, NORM. MUDI 

iR<2-0>?, 
NEXT/FP. WR.1TE23 



THE DIVISION 
STEPCOUNTER 14 TO START 



; PREPARE EXPONENT 
; -19(HEX)PLATCH fcBP 
; +80 BIAS = 67 TOTAL 



PUT INTO NORM REG 
SIGN OF QUO TEST 



PREPARE FOR WRITE OUT 



CMT098.MCX 
FLOAT. MIC 
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and CRC 
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13096 

15097 

13098 

13099 

13100 

13101 

13102 

13103 

1310-!. 

13105 

13106 

13107 

13108 

13109 

13110 

13111 

13112 

13113 

131U 

13115 

15116 

13117 

13118 

13119 

13120 

13121 

13122 

13123 

1312A 

13125 

13126 

13127 

13128 

13129 

13130 

13131 

13132 

13133 

1313^ 

13135 

13136 

15137 

13138 

13159 

13U0 

13U1 

13U2 



.TOC " Floating point and CRC : FP. ADDD2 FP.SUBD2 " 

********* **ft**«*****«»****n*»*****<r*****«rt************************ ************ 

60 ADDD2 add.rd^sum.md 
62 SUBD2 sub,rd,dit,md 



Input: 



Tempi 
MDR 



srcl (bits 0-31) 
(bits 32-63) 



Resources: 
for srcl 

Temp2,Q fraction (bits 0-31) 
Temp3 (bits 52-63) 

Temp5 exponent 
FlagO sign of operand 

TAODKFLAGO)) 
Flagi SUBO inst till 1st operand 
(SUB(FLA61)) parsed 



Subroutines: 

FP.ADDD0P1 
OS.OMUD 



parse operand 
get src2 



Exit: 



FP. WRITE. SEC write second part of answer 



Operation: 

The entry for the SUBD2 instruction sets the 

flag and falls into common code with AD0D2 

The srcl operand is parsed >nd validated 

In the case of SU8D2 this results in the 

sign being inverted. The second operand 

is obtained via a call to OS.DMOD 

Return is through IRDROM to FP.ADDD.20 

where the operation continues. 

Upon return bits 0-51 of the answer are written 

and FP, WRITE. SEC is entered to finish up 

**********FPA ENTRV AND INTERFACE********** 

(OS.FIDRED) - F1.ADDD2.REG/FI.A0DD2.MEM 

***«*******(!**************************•************************************** 

\ 
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U 0356, 0448, 0036, ^030, 0047, OOOA, 8 



U 00A8, 0C8A,1437,0AB1,4047,0C5C,4 323* 



U 00A9, 00Ofc,203A,41BD, 8047, 0419,0 



U OOAA, 0064, 2592, 405C,4DDA, 0056, F 



13143 

15144 

13145 

13146 

13147 

13148 

13149 

13150 

13151 

13152 

13153 

15154 

13155 

15156 

13157 

13158 

13159 

13160 

13161 

:3162 

13163 

13104 

13165 

13166 

15167 

13168 

13169 

13170 



.REGI0N/IRDX.R1L,IRDX.R1H/]RDX.R2L 
FP.SU8D2: 



,JRDX,R2H 

******************** 



SET SUB(FLAGl) 



=00 
FP.ADDi)2; 



;00 

RCTEMP5] EXP(MCTEMP1.1), 

FRO.FLTZ?, 

PUSH,NEXT/FP.ADDD0P1 



;01 - 

MCTEMP2] Q, 

PUSH, 

CLEAR SUB(FLA61), 

LCD mt BRA?, 

NEXT/OS. DMOD 



;10-- ■ ' 

RCOST.R] HCTEMP23, 

CCOPl, 

WRJTE NOTRECSJZECJDEP], 

SET MM.NOINT, 

NEXT/FP, WRITE. SEC 



SET FLAG INDICATING SU8D INSTRUCTION 



PARSE A0D1 

TEST VALIDITY OF OPERAND 



SAVE BITS 0-31 OF FRACTION OF ADD1 

BE SURE SUBD FLAG IS CLEAR 

GET ADD2 

RETURN IS FIRST THROUGH IRDROM 

TO FP.ADDD.20 

FINAL RETURN HERE WHEN HAVE ANSWER 



FIRST INSTRUCTION OF WRITE 

SET CONDITION CODES 

ANS IS IN TEMP2 TEMP3 

NO INTERRUPTS ALLOWED BETWEEN WRITE 

WRITE SECOND HALF 
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13171 

13172 

13173 

1317A 

13175 

13176 

13177 

13178 

13179 

13180 

13181 

13182 

15183 

1318A 

15185 

15186 

13187 

15188 

13189 

13190 

13191 

13192 

15193 

1319A 

13195 

13196 

13197 

13198 

13199 

13200 

13201 

13202 

13203 

13204 

13205 

13206 

13207 

13208 

13209 

15210 

13211 

13212 

13213 

132U 

13215 

13216 

13217 

13218 



1 1 



.TOC " Floating point and CRC : FP.ADDD3 FP. Sli8D3 

IT********************************************-******************************** 



61 
63 



ADDD3 
SUBD3 



add1,rd,add2.rd,sum.wd 

sub.rd,nn*n,rd,d1f .wd 

Input: 

Tempi 
MDR 



srcl (bits 0-31) 
(bits 32-63) 



Resources: 
for srcl 

Temp2,Q fraction (bits 0-31) 
Temp3 (bits 32-63) 

Temps exponent 

FlagO sign of operand 

(ADDKFLAGO)) 
Flagi SUBD inst till 1st operand 
(SUa(FLAGI)) parsed 



Subroutines: 

FP.ADDDOPi 

OS.DRED 

0S.WRT1 



parse operand 

get src2 

get sum,wd/di f ,wd 



Exit: 



FP. WRITE. SEC write second part of answer 



Operation; 

The entry for the SUBD3 instruction sets the 
flag and falls into common code with ADDD3 
The srcl operand is parsed and validated 
In the case of SUB03 this results in the 
sign being inverted. The second operand 
is obtained via a call to OS.DRED 
Return is through IRDROM to FP,ADDD.20 
where the operation continues. 
Upon return 0S.WRT1 is called to get third 
operand upon return (+1) bits 0-31 are written 
exit is to FP, WRITE. SEC to finish up 
******r*t»*FPA ENTRY AND INTERFACE********** 

(OS.FIDRED) - Fi.ADDD3.RE6/Fl.ADDD3.MEM 
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U 0357, 0CA8,0036,A0?0,0047,0008,4 



U OOB^, 0C8';jA37,0ABl,A0A7,0C5C,<; 323* 



U 00B5, 080fc,203A,A1BE),80A7,0A18,0 



U 00B6, 0C80,0036,A1B0,00A7,0AU,0 



U 00B7, 006A, 2592, A03C, ADDA, 0056, F 



13219 .REGiON/iRDX.ftlL,lRDX.RlH/JRDX.R2LJRDX.R2H 

13220 FP,SU8D3: 

13221 ; 

13222 SET SUa(FLA61) 
13223 
1322A =00 
13225 FP.ADDD3: 



13226 

13227 

13228 

13229 

13230 

13231 

13232 

13235 

1323A 

13235 

13236 

13237 

13238 

13239 

132A0 

132A1 

132A2 

132A3 

132AA 

132A5 

132A6 

132A7 

132A8 

132A9 = 



;00 

RCTEMP5] EXP(MCTEMP13), 

FRO.FLTZ?, 

PUSH,NEXT/FP.ADDD0P1 



;01 

METEMP23 Q, 

PUSH, 

CLEAR SUB(FLAGI), 

LOD INC BRA?, 

NEXT/OS, DRED 



;10 

LOD INC BRA?, 
PUSH, NEXT/OS. WRTl 



;11 - 

RCDST.R] MCTEMP2J, 

CCOPI, 

WRITE NOTRECSIZECIDEPJ, 

SET MM.NOINT, 

NEXT/FP. WRITE. SEC . 



******************** 

SET FLAG INDICATING SU6D INSTRUCTION 



******************** 

PARSE A0D1 

TEST VALIDITY OF OPERAND 



SAVE BITS 0-31 OF AD01 SRCI 

CLEAR SUBD FLAG 

GET ADD2 

RETURN THROUGH IRDROM TO FP.ADDD.20 

FINAL RETURN HERE TO GET THIRD OPERAND 



GET THIRD OPERAND TO WRITE 



FIRST INSTRUCTION OF WRITE 
SET CONDITION CODES 

NO INTERRUPTS BETWEEN WRITES 
WRITE SECOND HALF 



CMT098.MCX 
FLOAT. MIC 



MICR02 1M(01) 28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Floating point and CRC : FP.ADDD0P1 FP.ADDD0P2 



Page 321 



Floating point and CRC 



FP.ADDD0P1 FP.ADDD0P2 " 



13250 ,TOC 

13251 

13252 !************************************************************************■***** 



13255 

13254 

13255 

13256 

13257 

13258 

13259 

13260 

13261 

13262 

13263 

1326A 

13265 

13266 

13267 

13268 

13269 

13270 

13271 

13272 

13273 

13274 

13275 

13276 

13277 

13278 

13279 

13280 

13281 

13282 

13283 

15284 

13285 

13286 

13287 

13288 

13289 

15290 

13291 

13292 

15295 

13294 

13295 

13296 

13297 

15298 

15299 

13500 

15501 

15502 

15505 



DOUBLE PRECISION OPERAND PARSERS 
FP.ADDDOPI 

Input: 



Tempi srcl (bits 0-31) 
MDR (bits 32-63) 
Temp5 exponent 

Flagi set if SUBD2/SUBD3 instruction 
TSUBCFLAGD) 



Resources: 




Temp5 
FlagO 



Flag3 



(ADD1 



(FLAGO)) 



fraction (bits 0-31) 
with bits 31-30 

overflow and hidden bits 
fraction (bits 32-63) 
sign of operand 



Exits: 



70PZERO(FLAG3)) 



set if operand 



Return +1 

IE. OPER. FAULT 



if operand valid and >*</=0 
if reserved operand 



*'.This routine called at FP.ADDDOPI .20 by FP.MULD0P1 
FP.ADDD0P2 

Input: 



Tempi 

MDR 

Temp7 

Resources: 

Tempi 
Temp4 

Flagi 



(ADD2(FLA61)) 

Subroutines: 

FP.ZER0TEMP1 



src2 (bits 0-31) 
(bits 32-63) 
exponent 

fraction (bits 0-31) 
(bits 32-63) 
sign of operand 



to zero temp 



Operation: 

Operand is parsed if not zero or reserved 
this involves rotating bits 32-65 and 
unpacking bits 0-31 the 
renaining 7 bits that are already a part of 
bits 0-3T 



are removed from bits 32-6; 
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u 05CA, 0C8O,0036,A030,00A7,00FF,8 



U 05C5, 08A5,23B7,0010,C0A7,005D,C 



U 05C6, 0A5C,05B7,10B0,C4E7,0000J 



U 05C7, 0885,23B7,05D0,C0^7,005D,C 



U 05DC, 0880J677J5FO,COA7,005E,0 



U OyjE, 08AOJ677J030.CO'!.7,n05E,0 



Lf 05E0, 088^,0577, 0080, C0A7.0000J 



J 05E2, OOOA, 0577, 0080, C047, 0000,1 



;00 ■ 

NEXT/IE. OPER. FAULT 



;01- 

RCTEMP3] MCM0R3.RFw16. 
SET ADDITFLAGO), 
NEXT/FP.ADDDOP1.20 



1330-; .RE610N/FL0AT.R1L, FLOAT. R1H/FL0AT.R2L 
15305 =00 

13306 FX.ADDH0P1: 

13307 FP.ADDDOPI: 
13308 
13309 
13310 
13311 
13312 
13313 
135U 
13315 
13316 
13317 
13318 
13319 
13320 
13321 
13322 
13323 
1332A 
13325 
13326 

13327 =0* 

13328 FP.ADDDOPI. 20: 



, FLOAT. R2H/FLOAT.R3L, FLOAT. R3H 
ENTRY FOR GH FLOAT 
RESERVED OPERAND 



;10- 

RCTEMP3] Q 0, 
MDR 0, 

SET^0PZER0(FLAG3), 
RETURN [+13 



• n 

RCTEMP33 MCMDR3.RR.16, 

SU8(FLAGT)?, 

NEXT/FP,ADDDOP1.20 



;0* 



UNPACK (MCTEMP1 3 RETEMP33), 
SDBCFLAGI)?, 

NEXT/FP.ADDD0P1.30 



;1» - 

Q UNPACKCMCTEMP13 RCTEMP33), 
SET ADDKFLAGO) 



13329 

15330 

13351 

13332 

15333 

1353A 

13335 

13356 

15337 

13358 

13359 =0* 

15340 FP.ADDDOPI. 30: 

13341 ;0*— 

13342 RCTEMP33 RB.ASL.7, 

13345 RETURN C+13 
15344 

13545 ;1* 

13346 R[rEMP33 RB.ASL.7, 

13347 CIFAR ADDKFLAGO), 

13348 RETURN [+13 



ADD! < 

ROTATE BITS 32-63 

SET SIGN FLAG 

NOW UNPACK THE FRACTION 

ADD1 = 

SET ADD1 TO 

ALSO THE SECOND HALF 

SIGNAL THIS 

BACK TO GET SECOND OPERAND 

ADD1 > 

ROTATE BITS 32-63 

WAS THIS A SUBD INSTRUCTION 

IF SO SIGN GETS FLIPPED 



UNPACK GETS BITS 0-31 

WAS IT SU8D INSTRUCTION (HERE FROM 

ADD1 BEING NEGATIVE) 

CONTINUE THE UNPACK 



UNPACK GETS BITS 0-31 OF FRACTION 
HERE ONLY If SUBD INSTRUCTION AND 
ADDl WAS POSITIVE 



GETS LOW ORDER BITS 32-63 



GETS low ORuER BITS 32-65 

HERE IF SUBD AND ADDl WAS NEGATIVE 
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05C8, 0C80,0036,A030,00A7,00FF,8 
u C5C9, OCAD, 2387, 0011, OOA7,0063J 

u 05CA, 08K, 0587, 0031, 00A7.';06F.0 

■J 05CB, 0^00, 238^0011, 00A7, 0063, F 
u 063F, 0086 J 677, 0051, OOA 7, 006^, 7 
J 06^7, 0C8A, 05^7,0081,0047, 0000,1 



;01 

RCTEMP4] MCMDRD,RR.16, 
SET ADD2TFLAG1), 
NEXT/FP.ADDDOP2.20 



13349 =00 

13350 FP.ADDD0P2: 

13351 ;00 

13352 NEXT/JE.OPER. FAULT 
13353 
1335A 
13355 
13356 
15557 
13358 
13359 
13360 
13361 
13362 
13363 
13364 
13365 
13366 
1336/' 
13368 

13369 FP.ADDDOP2.20: 

13370 ; "— 

13571 MCTEMP1] UNPACK(M8 RCTEMP4]) 
13372 

13373 ; - 

13374 RLTEMP4J RB,ASL.7, 

13375 RETURN L^ID 



;10 

RCTEMP43 0, 

CLEAR 0P7ER0(FLAG3), 

NEXT/FP.ZEROTfcMPl 



;11 

RCTEMP4] MCMDR3.RR.16, 
CLEAR AD!52(FLAG1) 



RESERVED OPERAND 



ADD2 < 

ROTATE BITS 32-63 
SET SIGN FLAG 
CONTINUE PROCESSING 

ADD2 = 

8E SURE FLAG IS ZERO 

ZERO OUT OTHER HALF 

DOES A RETURN +1 TO CALLING RTN 

ADD2 > 

ROTATE BITS 32"63 

BE SURE FLAG IS CLEAR 



UNPACK BITS 0-31 



GETS BITS 32-63 OF FRACTION 
RETURN TO CONTINUE 
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Floating point and CRC 



FP.ADDD.20 FP-AC8D.100 



13376 ,TOC 

13377 

13378 :m^*********<k****t**'. ********************************************************* 



13379 

13380 

13331 

13382 

13383 

1338^ 

13385 

13386 

13387 

13388 

13389 

13390 

13391 

13392 

13393 

1539A 

13395 

13396 

13397 

13398 

13399 

13A00 

13401 

13402 

13405 

13404 

13405 

13406 

13407 

13408 

13409 

13410 

13411 

13412 

13413 

134U 

13415 

13416 

13417 

13418 

13419 

13420 

13421 

13422 

13425 

13424 

13425 

15426 

13427 



FP.AP0P.20 

INTERFACE FOR AD002/3,SU8D2/3,ACeD 
FP,AC8D.100 



Input for FP.ACSDJOO 

Tempi 
MDR 

Subroutines: 

FP.A0DDOP1 
OS.DMOD 



addend. rd (bits 0-31) 
(bits 32-63) 



parse addend. rd 
get index, md 



**This entry through IRDROM saves 1 word and cycle 

and allows the return from OS.DMOD to be +1 and 

fall into the common code for the add double interface 



Input: 



Temp! 
MDR 



•'src2" operand (bits 0-31) 
(bits 32-63) 



for srcl 

Temp2,Temp3 

Temp5 

FlagO 

(ADDKFLAGO)) 



fraction 
exponent 
sign of operand 



Resources: 

same as above for srd 



Tempi 
Temp4 
Temp7,Q 



Kaal 



ADD2(I'LAG1)) 



fraction src2 (bits 0-31) 

(bits 32-63) 

exponent 

sign of operand 



* Temp7 also contains the difference between 
the exponents during the operation 
Platch exponent difference 

*Flagl (WRITE(FLAGl)) also is cleared after 
the add operation for later writing 



Subroutines: 

FP.ADDD0P2 
FP.ADDDRTN 



parse src2 

to perform add function 
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U OOAO, 0C8A,U37,0Aai,^0'i7,0C5C.A 323* 



U 00A1, 0086,203A,418D,80A7,0A19,0 



U 00A2, 088A,U55,1AB1,C047,0C5C,8 389* 



LI 00A3, 088A,5BCO,OB51,COA7,OC52,0 374* 
U OOAA, 080D. 2592, 4030,8047, 006A,F 



U 064F, 0116, 5C10, 0030, F047, 0068,0 



Exits: 



FP.N0RM.D8L 



normalize, round, pack 

answer 
return from this routine is to the main 
call Ing routine 
except if overflow or underflow and FU bit set 



Output: 



to FP. NORM. DSL 

Temp2,Temp3 

Temp5 
D 



fraction answer 

exponent 

sign of answer 



**********<k**************i^*^^*n**************** ******************** *********** 



13428 

13429 

13430 

13431 

13432 

13433 

13434 

13435 

13436 

13437 

13438 

13439 

13440 

13441 

13442 

13443 

13444 .RB610N/iRDX.ftlL,IRDX.R1H/JRDX.R2L,IRDX.R2H 

134<-5 =000 

13446 FP.ACBD.IOO: 

13447 ;000 

13448 RCTEMP53 EXPCMCTEMPI]) , 

13449 FRO.FLTZ?, 

13450 PUSH,NEXT/FP.ADDD0P1 
13451 

13452 ;001 

13453 MCTEMP23.Q, 

13454 PUSH, 

13455 LOD INC BRA?, 

13456 NEXT/OS. OMOD 
13457 

13458 FP.ADDD.20: 

13459 ;010 - 

13460 RCTEMP7] Q EXP(MCTEMPn), 

13461 FR0.FLTZ7," 

13462 PUSH,NEXT/FP.ADDD0P2 
13463 

13464 FP.ADDD.25: 

13465 ;011 

13466 RCTEMP7J PL MCTEMP51-RB, 

13467 SIGND CMP?,SlZECW0RD], 

13468 PUSH, 

13469 MEXT/FP.ADDDRTN 

13470 

13471 

13472 

13473 

13474 = 

13475 ,RE6I0N/FL0AT.R1L, FLOAT. R1H/FL0AT.R2L, FLOAT. R2H/FLOAT.R3L, FLOAT. R3H 

13476 FP.ADDD.30: 
13477 

13478 MCTEMP5] MB-ZUT0C1EL 

13479 CLEAR MUCl(FLAG2), 

13480 NEXT/FP.NORM.DBL 



;100 

RCrEMP2] MCMDRJ, 
CLEAR WRTTE(FLA61) 



IRDROM ENTRY 

WITH ADD.RD IN TEMPI ,MDR 

TEST VALIDITY OF OPEPRAND 



Q BACK TO PROPER TEMP 
GO GET INDEX 
RETURN IS +1 



ENTRY POINT FOR PARSE OF ADD? 
SAVE EXPONENT IN Q ALSO 
TEST VALIDITY OF OPERAND 



NEW LABEL FOR FIX 

DIFFERENCE BETWEEN EXPONENTS 
SAVE ALSO IN PLATCH 
SAVE FOR RETURN FROM HEART OF ADD 
OFF TO THE MAIN PART OF ADD 



BITS 0-31 IN MDR AT RETURN 
BITS 32-63 IN TEMP3 



SUB THE FACTOR 

OFF TO NORMALIZATION 
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3A81 
3482 
3483 
13484 
13485 
13486 
13487 
13488 
13489 
13490 
13491 
13492 
13493 
13494 
13495 
13496 
13497 
13498 
13499 
13500 
13501 
13502 
13503 
13504 
13505 
13506 
13507 
13508 
13509 
13510 
13511 
13512 
13513 
13514 
13515 
13516 
13517 
13518 
13519 
13520 
13521 
13522 
13523 
13524 
13525 
13526 
13527 
13528 
13529 
13530 
13531 
13532 
13535 
13534 



TOC " Floating point and CRC : FP.ADDDRTN " 

FP.ADDDRTN 

HEART OF D0U8LE PRECISION ADD ROUTINE 
USED BY ADDD2,ADDD3,SUBD2,SUBD3,ACBD,POLYD 



Input: 



Platch 

Tefnp7 

Temp2 

Temp3 

Temp5 

FlagO 



difference between exponents 
difference between exponents 
fraction src1 (bits 0-31) 
fraction srcl (bits 32"-63) 
exponent srcl 
srcl sign 



(ADDl (FLAGO)) 
Tempi fraction src2 (bits 0-31) 

Temp4 fraction src2 (bits 32-63) 

exponent 

FLagI src2 sign 

(ADD2(FLAG1)) 



Resources: 
MDR 
TempO 



bits 0-31 of working temp 
bits 32-63 of working temp 



Flag 4 different sign flag 
(SAMESIGN(FLAG4)) 



Subroutines: 

FP.ADDD.SI6N0P1 
FP.ADDD.SI6N0P2 



Output: 

Temp2,Temp3 

Temp5 

D 



traction 
exponent 
sign of answer 



Operation: 

Enters on a three branch testing exponent 
src1>src2 
src1=&rc2 
src1<src2 

The "smaller" value is olaced in the working 
temps (MDR, TempO) and the appropriate routine 
entered to set the sign of the answer 
and to complement the value if required 
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u 0520, 008Q,05BE.A030,4A67,0460,7 



U 0521, 0080, 058E, 4030,4467, 0460, 7 



U 0522, 0080, 05BE, 4030, 8467, 005C,C 



U 0523, 0586,7C10,06F1,0047,OC5D,9 377* 



13535 

13536 

15537 

13538 

13539 

13540 

13541 

13542 

13543 

13544 

13545 

13546 

13547 

13548 

13549 

13550 

13551 

13552 

13553 

13554 

13555 

13556 

13557 

13558 

13559 

13560 

13561 

13562 

13563 

13564 

13565 

13566 

13567 

13568 

13569 

13570 

13571 

13572 

13573 

13574 

13575 

13576 

13577 

13578 

13579 

13580 

13581 

13582 

13583 

13584 

13585 

13586 

13587 

13588 



Jn the case of equal exponents src2 is selected 

as the smaller value .***Note only with 

like signs in the case of equal exponents 

can the sign of the answer be predetermined 

Therefore, a f lag(SAMESIGN(FLAG4)) is used 

to differentiate between the signs being same or 

different 

For unlike exponents 

a test is made to see if the difference 

is < 64, If not then the unpacked fraction and 

exponent of the larger value is returned 

to continue through the normalization 

routine to strip off the hidden bits and pack 

If the difference is <=63 the smaller 

value is aligned and bits 32-63 of the fractions 

are added and the carry if present propagated 

in the addition of bits 0-31 

Bits 32-63 of the answer are copied into Temp3 

and a return effected with bits 0"31 in MDR 

For like exponercs 

The sign and craiplement operations are 

performed and che fraction parts added 

if the operands had unlike signs 

bit 31 is checked if set the value is 

complemented and the sign in D inverted 

Temp3 contains bits 32-63 and MDR has bits 0-31 

(complemented if necessary) upon return 



.REGION/FLOAT.RIL, FLOAT. R1H/FL0AT.R2L, FLOAT. R2H/FLOAT.R3L. FLOAT. R3H 

=000 

FX.ADDDRTN: 

FP.ADDDRTN: 

;000 

MDR RCTEMPID, 

PUSH 

NEXT/FP.ADDD.SIGNOPI 



USED BY G FLOAT 

SRC1 > SRC2 (EXPONENTS) 
SMALLER VALUE IN WORKING TEMPS 
MDR-BITSO-31 TEMPO 32-63 
TO SIGN TESTING RET IS +3 



;001 

MDR RCTEHPI], 

PUSfl 

NEXT/FP.ADDD.SIGNOPI 



;010 

MDR RCTEHP23, 
NEXT/FP,ADDDRTN.120 



• Oil 

MCTEMP7] MB-ZLIT0C32.], 

W8<31-30>?, 

PUSH, 

NEXT/FP.ADDDRTN.RNGCHK 



SRC1 = SRC2 (EXPONENTS) 

NO ALIGN NEEDED MAY NEED INVERSION 

RETURN IS +3 



SRC1 < SRC2 (EXPONENTS) 

SET SMALLER VALUE IN WORKING TEMPS 

(T2,T3,T5E) 

RET + 3 FROM SRC1>SRC2 

IS EXP DIFF TOO BIG 

TEMP7 HAS DIFF (Q HAS SRC2 EXP) 

RET +3 IF IN RANGE 

RET +2 IF OUT OF RANGE ( ANS IS SRC1) 
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: FP.ADDDRTN 



U 052^, 0084, 3001, 0470, O0A7, 0069, C 
U 0525, 0C80,05BE, 4080,8467,0000,1 



U 0526, 0884,3001,0030,0047,0069,0 



U 05CC, 0C86,05BE, 4530, C047, 0456,4 

U 05CF, 0884, 5BC8, 0031, C047, 0065, 4 
U 0654, OC86,503A,403D, 8047,0050,0 



U 05D0, 0586,7C10,06F1,0047,0C5D,9 377* 



U 05D2, 0080, 05BE, 4030, 4467, 0065, 6 



U 05D5, 0C84, 4001, 0030, 0047, 0065, 8 



;101 

MDR RCTEMP2], 
RETORN C+1] 



13589 

13590 

13591 

13592 

13593 

13594 

13595 

13596 

13597 

13598 

13599 

13600 

13601 

13602 

13603 

13604 = 

13605 

13606 =00 

13607 FP.ADDDRTN. 120: 
13608 
13609 
13610 
13611 
13612 
13613 =11 
13614 
13615 
13616 
13617 
13618 
13619 
13620 =00 
13621 
13622 
13623 
13624 
13625 
13626 
13627 =10 
13628 
13629 
13630 
13631 
13632 
13633 
13634 
13635 
13636 



;100 

RCTEMPO] MCTEMP3J+RB, 

SAMESJGNTFLA64)?, 

NE)(T/FP.ADDDRTN.200 



• no 

RCTEMPO] MCTEMP3]+RB, 
NEXT/FP.SDDDRTN.250 



. 00 

MCTEMPO] RCTEMP33, 
ADD2(FLA51) ADD1 (FLAGO) ?, 
PUSH, NEXT/FP. ADD. SI6N0P2 



• Tl 

R[TEMP7]_PL,Q-MCTEMP5D 

MCTEMP5J.Q 



;00 - 

MCTEMP73 MB-2LJT0E32.], 

wa<31-30>?, 

PUSH, 

NEXT/FP. ADDDRTN.RNGCHK 



;10 ■ 

MDR RCTEMP1], 
NEXT/FP. ADDDRTN. 125 



;11 

RCTEMPO] MCTEMP4J+RB, 
NEXT/FP, SDDDRTN. 130 



;^ET +3 FROM SRC1=SRC2 
FIRST PART OF ADD OPERATION 
CHECK IF EQU EXP DIFF SIGNS 



RET +2 FROM RANGE CHECK 
THO ANS IS SRC1 ( >63 DIFF) 
COST LESS TO DO NORMALIZE TO GET 
ANS PACKED IE HAVE TO STRIP OFF 
HIDDEN BIT AND THEN PACK SO DO 
DUMMY MOVE HERE FOR COMMON RETURN 

RET +3 FROM RANGE CHECK 
ADD FOR SRC1 >SRC2 
DO SECOND PART 



SRC1 < SRC2 (EXPONENTS) 
60 CHECK SIGN 

RETURN +3 



RET +3 INVERTED IF NECESSARY 
COMPUTE DIFF EXP IN TEMP7 AND PL 



PUT SRC2 EXP IN ANS EXP TEMP 



CHECK EXP TOO BIG 
RET +3 IF IN RANGE 
RET +2 IF OUT OF RANGE 



RET +2 OUT OF RANGE 

ANS IS SRC2 BUT THE COST TOO HIGH 

DO STRIPPING AND PACKING 

IN COMMON FLOWS MOVING VALUES TO 

CORRECT TEMPS 

RET +3 IN RANGE 
FIRST PART OF ADD 






CMT098.MCX 
FLOAT. MIC 



U 0656, 0C8A, 4592, 40B0,C0A7, 0000,1 



U 0658, 0C81, 20^,0030, 4467, 005D, 5 



U 069C, 0481, 2041, 06F0, 8467, 085D, 5 338* 
U 069D, 0C81, 2041, 0030, 8467,0050, 5 



U 05D5, ^^874, 0592, 4080, C047, 0000,1 

U 05D7, 0D80,OD73, 6030, 4047, 0065, A 
U 065A, 0082,0593,0020, C047, 0066,0 
U 0660, 0C81, 2043, OOAD, 8467, 0000,1 



6 10 
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Floating point and CRC : FP.ADDDRTN 

13637 FX.T36ETST4: 

13638 FP.ADDDRTN.125: 

1 3639 

13640 RCTEMP3] MCTEMP4], 

13641 RETURN [+1] 
13642 

13643 FP.ADDDRTN.130: 

13644 ; - 

13645 MDR MCMDR]+R[TEMPn+ALKC, 

13646 NEXT/FP.ADDORTN.300 
13647 

13648 =0 

13649 FP.ADDDWTN.200: 

1 3650 ; 

13651 MDR M[MDR]+R[TEMP2]+ALKC, 

13652 W8<3l-30>?, 

13653 NEXT/FP.ADDDRTN.300 
13654 

13655 FP.ADDDRTN.250: 

1 3656 ; 1 

13657 MDR MCMDRD+RCTEMP23+ALKC 
13658 
13659 

13660 =01 

13661 FP. ADDDRTN. 300: 

1 3662 ; 01 

13663 RCTEMP33 MCTEMPOJ, 

13664 CLEAR SABESI6N(FLAG4) , 

13665 RETURN [+1] 
13666 

13667 =11 

13668 FP, ADDDRTN. 320: 

1 3669 ; 1 1 

13670 D D.X0R.ZLIT12C8] 
15671 

1 3672 ; - 

13673 R[TEMP3].S1Z -MCTEMPOD, 

13674 SJZECLONG: 
13675 

1 3676 

13677 MDR RCZERO]-MCMDR]-ALKC, 

13678 SIZFCLONGD, RETURN C+13 
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MOVE BITS 32-63 

RETURN +1 TO COMMON FLOWS 



SECOND PART OF ADD 
FINISH UP PROCESSING 



SECOND PART OF ADD 

FOR EQU EXP AND DIFF SIGNS 

TEST SIGN OF SUM 



SECOND PART OF ADD FOR 
EQU EXP SAME SIGN AND 
AND SR1>SRC2 



COPY BITS 32-65 



FLIP THE SIGN BIT AND RETURN 



COMPLFMENT VALUE 
BITS 32-63 



COMPL BITS 0-31 
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'J 05D9, 0980,7C13,06F0,F847,085D,D 577* 
U 05DB, 0C85, 2137, 0030,00-^7, 0066, 2 

u 0662, 0081, 20F7, 0080,0^67, 0000, 3 



U 050D, 0880,7BC2,';03D,80A7,0066,7 
U 05DF, 0980,OEF6,A030,F8A7,0066,7 

U 0667, 0085,20F7,06F0,00A7,005E,1 

U 05E1, 0880, 0036, AOBCO-^iE?, 0000, 3 
u 05E5, 0080, 0E77, 0080,0^^.67, 0000, 3 



13679 =01 

13680 FP.ADDDRTN. RN6CHK: 



;0i 



WB ZLIT0E31.3-MCTEMP7], 

W8<31-30>?, 

NEXT/FP.ADDDRTN.620 



;11 - 

R[TEMP0J.(M[MDR] RB).RR.P 



MDR MCMDRJ.ASR.P, 
RETDRN [+3D 



13681 

13682 

13683 

1368A 

13685 

13686 

13687 

13688 

13689 

13690 = 

13691 

13692 

13693 

1369A 

13695 =01 

13696 FP.ADDDRTN. 620: 

13697 ;01 

13698 PL METEMP73, 

13699 NE5?T/FP.ADDDRTN.625 
13700 

13701 ;11 

13702 PL C1F] 
13703 

1370A FP.ADDDRTN. 625: 
13705 

13706 RCTEMPOD MCMDR].ASR.P, 

13707 WB<31-30>? 
13708 

13709 =01 

1 371 ; 01 

13711 MDR 0, 

13712 RETDRN [+3] 
13713 

137U ;11 

13715 MDR "1, 

13716 RETORN [*3] 



OIFF >=32 
DJFF > 63? 



DIFF 1-31 

ALIGN SMALLER VALUE BITS 32-63 

PLATCH HAS BEEN PREVIOUSLY SET 



BITS 0-31 



DIFF (32-63) 

LOAD PLATCH WITH THE VALUE 

PREVIOUSLY CALCULATED RANGEO-31 

DIFF >63 

SET TO 31 NEED FOR POLYD ACCURACY 



THIS FUNCTION SHIFTS IN BIT 31 OF MDR 

GET THE FRACTION BITS 

WHAT ARE BIT SETTINGS IN 0-31 



BITS 0-31 POSITIVE 

BITS 0-31 TO BE NEGATIVE 
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Floating point and CRC 



FP.MULD2 FP. MULD3 



13717 ,TOC 

15718 

13719 !***********i^********«v******************'************************************** 



13720 

13721 

13722 

15723 

1372A 

13725 

15726 

13727 

13728 

13729 

13750 

15731 

13732 

13753 

1375A 

15735 

15736 

15757 

13738 

15739 

137^0 

137U 

137A2 

157A5 

157A4 

157^5 

157A6 

157A7 

13748 

15749 

13750 

13751 

13752 

15755 

15754 

13755 

15756 



64 
65 



HULD2 
MULD5 
Input: 



mulr.rd,prod.md 
mulr.rd,muld.rd,prod.wd 



Tempi 
MDR 



Resources: 

for muir 

Temp2.Q 

Temp5 

Temp5 

Flaq2 

TMUL1(FLAG2)) 

Subroutines: 

FP.MULDOPI 
*OS.DMOD 
*OS.DRED 
0S.WRT1 



mulr.rd (bits 0-51) 
(bits 52-65) 



fraction (bits 0-31) 

fraction (bits 32-65) 

exponent 

sign of operand 



Exit: 



KP. WRITE. SEC 



parse mulr 
get muld for MULD2 
get muld for MULD5 
get product for MULD5 
* return is through IRDROM to 
FP,MUL0,20 to continue operation 



write bits 32-63 of answer 



Operation: 

These are the driving routines for the double precision 
MULD2 and MULD5 instructions 

n*****tK^,**FPA ENTRY AND INTERFACE********** 
MULD? (OS. RED) - FI .A0DD2.REG/F I .ADDD2,MEM 
MULD5 (OS. RED) - FI .ADDD5.REG/F I .ADDD5.MEM 
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U 00B8, 0A8A,U37,0A81,A0A7,0C5E,H 323* 



u 0089, 0086, 203A,A18D, 80^7, 0419,0 



U OOBA, 0064, 2592, A03C, ADDA, 0056, F 



U 00C8, 048A,1A37,0A81,A047,0CSE,A 323* 



u 00C9, 0886,203A,A18D,80A7,0A18,0 



U OOCA, 0C80, 0036, A1eO, 00*^7, 0AU,0 



U OOCB, 006A, 2592, A03C, ADDA, 0056, F 



13757 .REGJ0N/JRDX.R1L,IRDX.R1H/IRDX.R2L JRDX.R2H 

13758 =00 

13759 FP.MULD2: 



;00- 



RCTEMP5] EXP(M[TEMP1]}, 

FRO.FLTZ?, 

PUSH,NEXT/FP.MULD0P1 



^^^i^i^*^****-********* 



;01 

MCTEMP2: Q, 

LOD INC Bra?, 

PUSH, NEXT/OS. DMOD 



13760 
13761 
13762 
13763 
1376A 
13765 
13766 
13767 
13768 
13769 
13770 
13771 
13772 
13773 
1377A 

13775 = 

13776 .REG10N/IRDX.R1L,]RDX.R1H/JRDX.R2L,JRDX.R2H 

13777 =00 

13778 FP.MULD3: 



;10 ■ 

RCDST.R] MCTEMP2.1, 
WRITE NOTRECSIZECIDEP], 
CC0P1,SET MM.NOINT, 
NEXT/FP. WRITE. SEC 



;00- 



RCTEMP53 EXP(MCTEMP1]^ 

FRO.FLTZ?, 

PUSH, NEXT/FP. MULD0P1 



MULTIPLIER PARSE 

TEST VALIDITY OF OPERAND 

AND UNPACK THE FRACTION 



BITS 0-31 TO TEMP 

RET THRU IRDROM TO FP.MULD.20 

FINAL RETURN AFTER ANSWER 



WRITE FIRST PART 

NO INTERRUPTS ALLOWED 

SET CONDITION CODES 



ftikft***********^***** 



;01 

M[TEMP2]^Q, 

PUSH, 

LOD INC BRA?, 

NEXT/OS. DRED 



13779 

13780 

13781 

13782 

13783 

1378A 

13785 

13786 

13787 

13788 

13789 

13790 

13791 

13792 

15793 

1379A 

13795 

13796 

13797 

13798 

13799 

13800 

13801 = 

13802 .REGIQN/FLOAT.RIL, FLOAT. R1H/FL0AT.R2L, FLOAT. R2H/FL0AT.R3L, FLOAT. R3H 



;10" 

PUSH, 

LOD INC BRA?, 

NEXT/OS. WRT1 



;11 

RCDST.R] MCTEMP23, 

WRITE NOTREG, SIZECIDEP.I, 

SET MM.NOINT, 

CC0P1, 

NEXT/FP. WRITE. SEC 



MULTIPLIER PARSE 

TEST VALIDITY OF OPERAND 

AND UNPACK THE FRACTION 



BITS 0-31 TO TEMP 

GET NEXT OPERAND 

RET THRU IRDROM TO FP,MULD.20 



RET TO GET THE DESTINATION 



WRITE FIRST PART 

NO INTERRUPTS ALLOWED 
SET CONDITION CODES 
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13803 

13804 

13805 

13806 

13807 

15808 

13809 

13810 

13811 

1381? 

13815 

138U 

15815 

13816 

13817 

13818 

13819 

13820 

15821 

15822 

13823 

15824 

15825 

15826 

15827 

15828 

15829 

:5850 

15851 

15832 

13835 

15834 

13835 

13836 

13837 

15838 

15839 

15840 

13841 

15842 

15845 

15844 

13845 

15846 

15847 

13848 

15849 

15850 

15851 

13852 

13855 

15854 

15855 

15856 



TOC " Floating point and CRC : FP.MULD.20 " 

*********(k*********** ************************* ******************************** 

FP.MULD.20 
INTERFACE FOR THE DOUBLE PRECISION MULTIPLY INSTRUCTIONS 
Input: 



Tempi 

MDR 

for multiplier 

Temp2,Temp3 

Temp5 

FlaQ2 

TMUL1(FLA62)) 



multiplicand bits 0-31 
bits 33-65 

fraction 
exponent 
sign of multiplier 



Resources: 

for multiplier 

same as for input 

for multiplicand 

Tempi fraction (bits 0-31) 

Temp6 (bits 32-63) 

RTempS exponent 

Flag? sign of multiplicand 

(MUL2(FLA63)) 
D,0 for multiply operation 

Stepcounter for loop control 



Subroutines: 

FP,MULD0P2 

FP.scr/ 

FP.PREOPS.SUB 



Exit: 
Operat 



FP.NORM.MUDI 

ion; 
The multiplic 
I f either ope 
Otherwise, th 
are checked s 
subtracted fr 
and +19-hex f 
FP.PREOPS.SUB 
remove the ov 
to perform th 
bits 0-31 of 
the carry in 
The product s 
with the XOR 



parse mult iplicand 
set stepcounter to 17 
prepare operands and 
call multiply subroutine 
(FP.MULD.SUB) 

to normali2e*round,pack 

and return to calling routine 

and is validated and parsed by FPMULD0P2 
rand is 0, produc is return to caller 
e exponents are added interrupts I timer 
tepcounter = 17. "Fudge" factor is 
om sum of exponents (80 for bias 
or the binary point and platch) 

is called to shift operands left 1 
erflow bit and call FP.MULD.SUB 
e cross products multiplication 
the product are derived by D+ALKC and 
Temp? from the previous addition 
ign is derived by calling FP.NORM.MUDI 
OT the operands signs 



*********************<(******************************************************* 
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U coco, 008A,U37,0AB2,00A7,0C5E,8 323* 



u 00C1, 0A8A,058E, 0060,8307,0000,1 



J 00C2, 0C86,5001,0012,00A7,0A6A,6 



U 00C3, 0586,5C10,OOU,F8A7,OA6A,2 



U OOCA, 0'^86, 2061, 0570, 00-^7, 0050, A 



;001 — 

RCTEMP2] FLAGS 0, 
RETURN [+13 



13857 . REGION/ JRDX.R1L,IRDX.R1H/JRDX.R2L,JRDX.R2H 

13858 =000 

13859 FP.MULD.20: 

13860 ;000 

13861 RCTEMP8] EXPCMCTEMP1]) , 

13862 Ffi0,FLT27, 

13863 PUSH,NEXT/FP.MULDOPc 
1386A 
13865 
13866 
13867 
13868 
13869 
13870 
13871 
13872 
13873 
13874 
13875 
13876 
13877 
13878 
13879 
13880 
13881 
13882 
13883 
1388A 
15885 
13886 
13887 



;010 — 

METEMP5] MB+RLTEMP8], 

SJZECWORCD, 

PUSH,NEXT/FP.SC17 



;011 

MCTEMP5] MB-ZLIT0C9F], 

SJZECWORD], 

PUSH, 

NEXT/FP.DREOPS.SUe 



PET WITH SECOND OPERAND 
VEST VALIDITY AND PARSE 



ANS IS ZERO 

RETURN TO FIND OUT WHICH 

INSTRUCTION 

RET +2 

MULTIPLICAND BUS 0-31 TEMPI 

BITS 32-63 TEMP6 

EXP RTEMP8 



;100 

MCTEMP23.D+RCTEMP03+ALKC, 



MUL1(FLAG2) XQR MUL2(FLA63) ?, 
NEXT/FP.NORM.MUDI 



SUB FACTORS 
19 FOR PLATCH AND BP 
80 FOR EXTRA BIAS 
SHIFT OPS AND MULTIPLY 

VALUE CAN BE 01 OR 10 
BITS 0-31 D+CARRY 

AND CARRY IN TEMPO FROM PREVIOUS ADD 
BITS 32-63 TEMP3 

FLAG1=0,FLAG2XOR3 IS PRODUCT SIGN 
FINAL RETURN INITIAL CALLER 
EXCEPT U FLOATING OVERFLOW 
OR UNDERFLOW AND FU BIT SET 



13888 = 

13889 .REGiON/FLOAT.RU, FLOAT. R1H/FL0AT.R2L, FLOAT. R2H/FL0AT.R3L, FLOAT. R3H 
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Floating point and CRC 



FP. MULD0P1 FP.MUL0OP2 



1 1 



13890 .TOC 

13891 

13892 :***************************************************************************** 



13893 

13894 

13895 

13896 

13897 

13898 

13899 

13900 

13901 

13902 

13903 

13904 

13905 

13906 

13907 

13908 

13909 

13910 

13911 

13912 

13913 

13914 

13915 

13916 

13917 

13918 

13919 

13920 

13921 

13922 

13923 

13924 

13925 

13926 

13927 

13928 

13929 

13930 

13931 

13932 

13933 

13934 

13935 

13936 

13957 

13938 

1393Q 

13940 

13941 
13942 



DOUeiE PRECISION MULD AND DIVD OPERAND PARSERS 
FP.MULD0P1 



Input: 



Tempi bits 0-31 ("srcl") 
MDR bits 32-63 

Temps exponent 
Flaq2 clear 

(MUL1(FLAG2)) 
Flaq3 clear 

CM0PZER0(FLA63)) 



Resources: 

Q 



Temp3 
FlaQ2 



(MUL1(FLAG2)) 



Flaq3 



Exit: 

FP.MULD0P2 

Input: 



TM0PZER0(FLAG3)) 



fraction bits 0-31 
fraction bits 32-63 
sign of operand 

set if operand 



Return +1 

FP.ADDD0P1.20 

lE.OPER.FAULT 



i f operand 2ero 

common unpack then return +1 

reserved operand 



Tempi 

MDR 

Temp2,Temp5 

Temp5 

Flag2 

(MUL1(FLAG2)) 
Flaqi may 

(MaPZERO(FLAGl)) 
Flag3 clear 

(MUL2(FLAG3)) 



bits 0-31 ('•src2") 

bits 32-63 

fraction *'src1" 

exponent 

sign of "srcl" 



be set or reset 



Resources : 

Tempi 
Temp6 
RTempS 

Exit: 

Roturn +2 
Rev'irn +1 
IE. OrER. FAULT 



fraction bits 0-31 ("src2") 
fraction bits 32-65 
exponent "src2" 

it either operand 
if neither operand 
reserved operand 



w***********A*****\********f't******<t******************************i************ 
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U 05E^, 0C80,0036,A030,00A7,00FF,8 

C5E5, 0055,2387, 0010, C0A7,005D,C 

U 05h6, 00AC,05B7J030,CAE7,006F,0 
U 05E7, 0885, 23B7, 0010, C0A7,005D,C 

U 05E8, OC80,0036,A030,OOA7,001F,8 

U 05E9, 085D,?'5B7,001U8CA7,0066,B 

05EA, 0A8A,05B7JO80,CAE7, 0000,1 
C 05Ee, 0885, 2387, 0011,80^7, 0066,8 

U 066B, 0C8o,1677,05Fl,80A7,005E,C 

J 05Ei:, 088^,0577, 0081, 80^7,0000, 2 

ij Q'^EE, UA8A,0587J060,C^F7, 0000,1 



j9A3 =00 

39AA FP.MULDOPl: 



13945 

139A6 

13947 

13948 

13949 

13950 

13951 

13952 

13953 

13954 

13955 

13956 

13957 

13958 

13959 

13960 

13961 

1396? =00 

13963 FP. MULDQP2: 



;00 • 

NEXT/IE. OPER. FAULT 



;01 

RETEMP3] MCMDR3.RR.16, 
SET MUL1TFLAG2), 
NEXT/FP.ADDDOP1.20 



;10 

RCTEMP3] Q 0,MDR 0, 
SET MOPZfRO(FLAGT), 
NEXT/FX.ZER0TEMP1 



;11 — 

RCTEMP3J MCMDR3.RRJ6, 
NEXT/FP.SDDDOPI.20 



13964 

13965 

13966 

13967 

13968 

13969 

13970 

13971 

13972 

13973 

13974 

13975 

13^76 

13977 

13978 

13979 FP.MULDOP2.20: 

13980 

13981 

13982 

13983 

13984 =0* 

13985 

13986 

13987 

13988 

13989 

15990 

15991 

13992 



;00 

NEXT/JE. OPER. FAULT 



;01 — 

RCTEMP63 MCMDRJ.RR.16, 
SET MIJL2TFLAG3;, 
NEXT/FP.MULD0P'':.20 



;10— "- 

RCTEMP3] Q 0,MDR 0, 
RETURN L+1] 



;11 -- — ' 

RCTEMP6] MLMDRD.RR.16 



MCTEMPI] UNPACK(MB RCTEMP6]), 
MOPZEROCrLAGD? 



;0* 

RCTEMP6] RB.ASL.7, 
RETURN C+2] 



;1* 

RCTEMP3] Q 0, 
MDR 0, ■ " 
RE TORN [+1] 



RESERVED OPERAND 



SRC1 < 

ROTATE BITS 32"63 

SIGNIFY NEGATIVITY 

COMMON FLOWS WITH OTHER DOUBLES 

SRC1 = 

SET OPERANDS TO ZERO 

SET FLAG TO SIGNIFY THIS 

ZERO OUT BITS 0-31 PACKED FORM 

SRC1 > 

ROTATE BITS 32-63 

CONTINUE COMMON FLOWS FOR PARSING 



RESERVED OPERAND 



SRC2 < 

ROTATE BITS 32-63 

SIGNIFY NEGATIVITY 

CONTINUE UNPACKING 

SRC2 = 

ZERO OUi ANS TEMPS 

ANS IS ZERO SEE NOTE BELOW 

SRC2 > 

ROTATE BITS 32-63 



UNPACK 
WAS SRC1 



MOPZERO(FLAGI) NOT SET 
GET BITS 32-63 



M0PZER0CFLAG1) SET 
ZERC OUT ANS TEMPS 
TEST OUTblDE FOR THIS 



CMT098.MCX 
f^LOAT.MK 
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F loating point and CRC 
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U 05£D, Q01C, 9592, A030,40A7, 0069, E 



U 05EF, 085r,959?,/*030, ^0^7. 0069, F 



F Loating point and CRC 



FP.PREOPS.SUB 



PREPARATION OF OPERANDS SUBROUTINES 
FP.PREOPS.SUB - MULD2,MULD3 
FP.PREOPS.POLYD - POLYD 
FP.PRE0PS.SU8ALT - EMODD 



Input and resources: 
Temp2,Temp3 
Tempi ,Temp6 


Stepcounter 
MTemp9,MTemp10 



operand fraction 
operand fraction 



operands for POLYD 



13993 .TOC " 
1399^ 

13996 

13997 

13998 

13999 

UOOO 

U001 

U002 

U003 

UOOA 

U005 

U006 

U007 

U008 

U009 

U010 

U011 

U012 

U013 

HOU 

U015 

U016 

1A017 

U018 

U019 

U020 

U021 

U022 

U023 

U02A 

U025 

U026 

U027 

U028 

U029 

U030 

U031 

U032 

U033 

U03A =01 

U035 FP.PREOPS.POLYD: 

U036 ;01 

H037 CLEAR MUL2(FLA63), 
U038 RETEMP1] MCTEMP9J, 
U039 NEXT/FP.PrEOPS.POLYDIO 
UO'iO 

UO'il ;11 

U0'i2 SET MUL2(FLAG3)- 

UO'i^ RCTEMPH HCTEMP9J, 

UO*^A NEXT/FP.PREOPS.POLYDIO 



Operation: 

For FP.PREOPS.SUB used by MULD2,MULD3 and 

POLYD to shift both operands left 1 and 

thereby remove the overflow bit 

For FP.PREOPS.POLYD entry is to set flag 

of argument and to move bits 0-31 from storage 

to working temp and bits 32-63 also 

For FP.PRtOPS.SUBALT only the operands in 

Tempi and Temp6(Q) are shifted 

For all three entries FP.MULD.SUB is called 

to perform the double precision multiplication 

**note interrupts and timer checks are made 

before calling FP.MULD.SUB 

Other subroutines move and save and the 
temps that are used and set the stepcounter 
and check interrupts and timer 



ARG is POSITIVE 

BE SURE FLAG IS CORRECT 

MOVE OVER FOR POLYD 



ARG IS NEGATIVE 

3E SURE FLAG IS CORRECT 

MOVE OVER FOR POLYD 



CMT098.MCX 
FLOAT. MIC 



U 069B, 0C80, 3592, 5030, 00^?, 0^67, 2 
U 069F, 088A,A00C, 7030, C0A7, 0066, E 



U 06A0, 0C80, 3592, 5030, 00^7, 0467, 2 
U 06A1, 0884, 900C, 7030, C0A7, 0066, E 



U 06A2, OC80, 3592, 5030, 0047, 0467, 2 
U 06A3, 0884, 600C, 7030, C047, 0066, E 



C 11 
MICR02 1M(01) 28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Floating point and CRC : FP.PREOPS.SUB 

14045 =0 

14046 FP.PRE0PS.P0LYD10: 

14047 ;0 ' 

14048 Q MCTEMP3], 

14049 PDSH,NEXT/FP.PRE0PS.QT2 
14050 

14051 ;1 

14052 RCTEMP3] Q Q MCTEMP103, 

14053 NEXT/FP.PREOPS.SUBALT 
14054 

14055 =0 

14056 FX.PRE0PS.P0LYGT9: 

14057 ;0 

14058 MCTEMP3], 

14059 pDSH,NEXT/FP.PRE0PS.QT2 
14060 

14061 ;1 

14062 RCTEMP33 Q MCTEMP9], 

14063 NEXT/FP.PREOPS.SUBALT 
14064 

14065 =0 

14066 FX.PREOPS.SUB: 

14067 FP.PREOPS.SUB: 

14068 ;0 

14069 MCTEMP3], 

14070 PDSH,NEXT/FP.PRE0PS.0T2 
14071 

14072 ;1 - 

14073 RCTEMP3] Q Q MCTEMP6] 
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PUT BITS 32-63 IN 



Q OLD TO TEMP3 AND TEMPI TO Q 
CONTINUE ON 



PUT BITS 32-63 IN Q 



Q OLD TO TEMPS AND TEMP9 TO Q 
CONTINUE ON 



USED BY G FLOAT 
PUT BITS 32-63 IN Q 

Q OLD TO TEMP3 AND TEMP6 TO Q 



CMT098.MCX 
FLOAT. MIC 



MICR02 1M(01) 28-NOV-83 
Floating point and CRC 
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U 066E, OC86,1205,CB5D,98E7.006A,A 



U 06A4, OA86,603A,403D,80A7,0052,8 



U 06A5, 098O.0C37,2AFO,00A7,0AF7,0 



U 0670, 0080, 05BE, 5030, C0A7, 0067, 2 



U 0672, 0C86, 2205, C08D,80A7, 0000,1 



U 06E2, 0080,05BE,5031,80A7,006A,6 



U 06E3, OA80,1592,5B30,18E7,006A,6 



U 06A6, 0180, 0C37, 0080,8907, 0000,1 



U 06A7, 0980, 0C37,2AF0, 00^7, 0AF7,0 



1407A FP.PREOPS.SUBALT: 

U075 

U076 MCTEMP1] (MB Q).SL.1, 

U077 IP.TS? " 

U078 

U079 =0 

U080 FX.PREOPS.SUBALTG: 

1 A081 ; 

U082 MCTEMP6J Q, 

U083 NEXT/FP.RULD.SUB 

U084 

14085 ;1 

1A086 D ZLJTOCOD, 

U087 IRTPEND or TIMER?, 

U088 PUSH, NEXT/IE. SERV. IP. TS2 

U089 

U090 FX.PRE0PS.QT3: 

U091 FP.PRE0PS.QT3: 

1 4092 

U093 Q RCTEMP3] 

U094 

14095 FP.PRE0PS.QT2: 

14096 ;— ■ 

14097 MCTEMP23 (MB Q).SLJ, 

14098 RETURN C+1] 
14099 

14100 FP.QT6.SC17: 

14101 ; - 

14102 Q RCTEMP6], 

14103 NEXT/FP.SC17 
14104 

14105 FP,QT1.SC17.CHKINT: 

14106 ; - 

14107 Q MCTEMP1], 

14108 IP.TS? 

14109 =0 

14110 FP.SC17: 

14111 ;0 • 

14112 STEPC 2LIT0C17.J, 

14113 RETURR C+1] 
14114 

14115 ; 1 ■ 

14116 D ZLITOCO], 

14117 IRTPEND OR TIMER?, 

14118 PUSH, NEXT/IE. SERV. IP. TS2 



SHIFT TEMP AND (ALU AND Q) LEFT 1 
INTERRUPT OR TIMER 



USED BY G FLOAT 

Q BACK TO TEMP6 ALSO 

NOW MULTIPLY ADN RETURN TO CALLING 



CLEAR OUT D FOR FPD FAULT 

DO THE TEST HERE 

TIME TO TEST FOR INTERRUPTS AND TIMER 

USED BY G FLOAT 



SHIFT TEMP AND Q (ALU AND Q) LEFT 1 



LOAD UP Q 



Q GETS THE OPERAND 



; SET STEP TO 17 ITERATIONS 



; CLEAR OUT D FOR FPD FAULT 

; DO THE TEST HERE 

; TIME TO CHECK FOR INTERRUPT OR TIMER 



CMT098.MCX 
FLOAT. MIC 



MICR02 1M(01) 
Floating point 



28-N0V-83 
and CRC 



E 11 
16:50:35 CLOKX 
: FP.MULD.SUB 



Rev 13.00, Clock rate = 160ns 
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;14119 . 


;14120 


;14121 ; 


;14122 ; 


;14123 ; 


; 141 24 ; 


;14125 ; 


;14126 ; 


;14127 ; 


;14128 ; 


;14129 ; 


;14130 ; 


;14131 ; 


;14132 ; 


;14133 ; 


;14134 ; 


;14''35 ; 


;14136 ; 


;14137 ; 


;14138 ; 


;14139 ; 


;14140 ; 


;14141 ; 


;14142 ; 


;14143 ; 


;14144 ; 


;14145 ; 


•14146 ; 


;14147 ; 


;14148 ; 


;14149 ; 


; 141 50 ; 


;14151 ; 


;14152 ; 


;14153 ; 


;14154 ; 


;14155 ; 


;14156 ; 


;14157 ; 


;14158 ; 


;14159 ; 


;14160 ; 


;14161 ; 


;14162 ; 


;14163 ; 


;14164 ; 


;14165 ; 


;14166 ; 


;14167 ; 


;14168 ; 


;14169 ; 


;14170 , 


;14171 ; 



.TOC " Floating point and CRC : FP.MULD.SUB " 

***************t************)lf****************ilr ******************************* 

FP.MULD.SUB 

DOUBLE PRECISION MULTIPLY USING CROSS PRODUCTS MULTIPLICATION 



srd 



src2 



INPUT: 



BD 
BC 
AD 
AC 

AC 

AD 
BC 
BD 



OUTPUT: 



A(temp2) 

! bits 0-31 I 

C( tempi) 

! bits 0-31 I 



B(temp3) 

! bits 32-63 I exp - temp5 

D(temp6) 

I bits 32-63 I exp - RtempS 



Rbus 






D,Q 




Temp3 






Temp6 (Q) 




Temp3 






Tempi (Q) 




Temp2 






Temp6 (Q) 




Temp2 






Tempi (Q) 


, 


PARTI 


(D) 


PART2 
PART 3 
PART!' 


(Q) 

(D) PART4 (Q) 

(D) PART6 (Q) 

PART7 (D) 


PART8 (Q) i 



OPERATION: 

Each multiplication done 2 bits at a time 
yielding a 64 bit product in D,Q 
These are identified above as the PART1-8 
After each multiplication the check is made for 
interrupt and timer 



CMT098.MCX 
FLOAT. MIC 



MICR02 1M(01) 28-N0V-83 

Floating point and CRC 



U172 
14173 
14174 
14175 
14176 
14177 
14178 
14179 
14180 
14181 
14182 
14183 
14184 
14185 
14186 
14187 
14188 
14189 
14190 
14191 
14192 
14193 
14194 
14195 
14196 
14197 
14198 
14199 
14200 
14201 
14202 



u 0528, 0480,0027,9320, C047, 0052, 8 



U 0529, 0484,0562, 4031, C047,046E, 3 



U 052A, 0C80,0027,9320,C047,0052,A 
U 052B, 0C86, 7009, 0030, 0047, 005F,1 



F 11 
16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
: FP.MULD.SU8 



The partial product additions are performed as: 

1. Discard PART 8 

2. PART7 -> Temp7 

3. Temp7 + PART6 -> Temp7 

4. ALKC T PARTS -> TempO 

5. PART4 + Temp7 -> Get ALKC 

6. PART3 + ALKC + TempO -> Temp7 

7. ALKC -> TempO 

8. PART2 + Temp7 -> Temp3 

*** 9. PARTI (D) +ALKC +TempO -> Temp2 

*** upon return to calling routine 
SUBROUTINES: 
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FP.QT1.SC17.CHKINT 
FP.QT6.SC17 



******************************t**************************i«[******************* 



14203 

14204 =000 

14205 FP.MULD.SU8: 

1 4206 ; 000 

14207 MULFAST+ CAND IN RCTEMP3], 

14208 D8Z STEPC?,SJZECLONG], 

14209 NEXT/FP.MULD,SUB 
14210 

14211 ;001 

14212 RCTEMP7] D, 

14213 PUSH, 

14214 NEXT/FP.0T1.SC17.CHKINT 
14215 

14216 FP.MULD.SU8.10: 

14217 ;010 

14218 MULFAST+ CAND IN RCTEMP3], 

14219 D8Z STEPC?,SIZECLONG], 

14220 NEXT/FP.MUL0.SU8J0 
14221 

14222 ;011 

14223 MCTEMP7] MB+Q 
1422A :: 



STEP=17 Q HAS TEMP6 
PART 7 AND 8 IN D AND Q 
(B AND D) 

ALL DONE 1ST PARTIAL PRODUCT 

SAVE PART 7 IN TEMP7 

DISCARD PART 8 

SET UP FOR SECOND PARTIAL PRODUCT 

AND CHECK FOR INTERRRUPTS AND TIMER 



STEP=17 Q HAS TEMPI 
PART 5 &6 IN D AND Q 
( B AND C) 

2ND PARTIAL PRODUCT 

GET THE SUM OF PART6 + PART 



CMT098.HCX 
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U 05F1, OC86,0061,003D,80A7,OA6E,2 



U 05F2, 0880, 0027, 9320, 80A7,005F, 2 
U 05F3, OA80,7009,0030,OOA7,006E,A 

U 06EA, 0886, 7061, 0030, 0AE7,005F, 5 



U 05F5, 0087,20A1,003D,80A7,OA6E,3 



U 05F6, 0080, 0027, 9320, 80A7,005F, 6 
u 05F7, 0C8A, 7009, 0080, C0A7, 0000,1 



U225 =00 

U226 =01 

U227 

14228 

U229 

U230 

U231 FP.MULD.SUB. 20: 



• 01 

HCTEMPO] D+ALKC, 
PUSH,NEXT/FP.QT6.SC17 



;10- 



MULFAS1+ CAND IN RCTEMP2J, 
DBZ STEPC?,S]2ECLONG3, 
NEXT/FP.MULD.SUB.20 



;11 

WB M[TEMP7]+Q 



MCTEMP7] D+RCTEMPOJ+ALKC, 
MDR.O 



U232 

U233 

U23A 

U235 

U236 

U237 

14238 

14239 = 

14240 

14241 

14242 

14243 

14244 =00 

14245 =01 
14246 
14247 
14248 
14249 
14250 

14251 FP.MULD.SUB. 30: 

14252 ; 1 

14253 MULFAST+ CAND IN RCTEMP23, 

14254 DBZ STEPC?,SIZECLONGJ, 

14255 NEXT/FP.MULD,SUB.30 
14256 

14257 ;11 - 

14258 RCTEMP3] MCTEMP7J+Q, 

14259 RETURN C+1] 
14260 



;01 

MTEMPO MDR+RCZEROJ+ALKC, 
PUSH, " 
NEXT/FP.QT1.SC17.CHKINT 



PART 5 + CARRY SAVE IN TEMPO 
Q GETS TEMP6 RESET STEP TO 17 



PART 2 AND 3 IN D & Q 
( A AND D) 



3RD PARTIAL PRODUCT 

GET CARRY FROM PART4 +PREVIOUS VALUE 



PART 3 PLUS THE PREVIOUS CARRY 
CLOBBER MDR FOR NEXT INST 
AND SUM PART 5 AND PART 6 



SAVE ALKC (MDR AND RSRC ARE ZERO) 
RESET Q AND CHECK AGAIN FOR 
INTERRUPTS AND TIMER 



Q HAS TEMPI AND STEP = 17 
PART 1 AND PART 2 IN D AND Q 



FINALLY BITS 32-63 
TEMPO HAS PREVIOUS CARRY 
D AND ALKC HAVE BITS 0-31 



CMT098.MCX 
FLOAT. MIC 
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Floating point and CRC : FP.DIVD2 FP.DIVD3 
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Floating point and CRC 



FP.DIVD2 FP.DIVD3 



U261 .TOC 

U262 

H263 r ****************************************************************** *******'f*** 



U264 

U265 

U266 

U267 

U268 

U269 

U270 

U271 

U272 

U273 

U27^ 

U275 

U276 

U277 

U278 

U279 

U280 

U281 

U282 

U283 

U28'i 

U285 

U286 

U287 

U288 

K289 

U290 

U291 

U292 

K293 

H294 

U295 

U296 

U297 

U298 

U299 



66 
67 

Input: 



DIVD2 
DIVD3 



Tempi 
MDR 



divr,rd,quo.md 
divr.rd,divd.rd,quo.wd 



Resources: 

for divr 

Temp2,Q 

Temp3 

Temp5 

Flag2 

TmuL1(FLA62)) 

Subroutines: 

FP.MULD0P1 
*0S.DMOD 
*0S.DRED 
0S.WRT1 



divr.rd (bits 0-31) 
(bits 32-63) 



fraction (bits 0-31) 

fraction (bits 32-63) 

exponent 

sign of operand 



Exit; 



FP. WRITE, SEC 



parse divr 
get divd for DIVD2 
get divd for DIVD5 
get quotient for 0IVD3 
* return is through IRDROM to 
FP.DJVD.20 to continue operation 

write bits 32-63 of answer 



Operation: 

These are the driving routines for the double precision 
DJVD2 and DIVD3 instructions 

**********FPA ENTRY AND INTERFACE********** 
DJVD2 (OS. RED) - F J .ADDD2.RE6/FI .ADDD2.MEM 
DIVD3 (OS. RED) - FI.ADDD3.REG/FI .ADDD3.MEM 

^jm*****«r******************************************************************** 



CMT098,MCX 
FLOAT. MIC 



MICR02 1MC01) 28-N0V-83 
Floating point and CRC 



I 11 
16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
: FP.DIVD2 FP,DIVD3 



Page 344 



u 00D4, 0484,U37,0AB1,AO47,OC5E,4 323* 



U 0005, 0086,203A,41BD,80A7,0A19,0 



U 00D6, 0064, 2592, A03C, ADDA, 0056, F 



U 0008, 0A84,U37,0AB1,AO47,0C5E,4 323* 



U 00D9, 0886, 203A,41BD, 8047, 0418,0 



U OODA, 0C80, 0036, 4180, 0047, 04U,0 



U OODB, 0064, 2592, /^OSC. ADDA, 0056, F 



14300 . REGION/ JRDX.R1L,lRDX.RlH/]RDX.Ri?L,JRDX.R2H 

14301 =00 

14302 FP,DIVD2: 



;00- 



RCTEMP5] EXP(M[TEMP1]), 

FRO.FLTZ?, 

PUSH,NEXT/FP.MULD0P1 



******************** 



;01 ■ 

MCTEMP2J Q, 

LOD INC Bra?, 

PUSH^NEXT/OS.DMOD 



14503 
14304 
14395 
14506 
14307 
14308 
14309 
14310 
14311 
14312 
14313 
14314 
14315 
U516 
14317 

14318 = 

14319 .REGI0N/IRDX.R1L,IRDX.R1H/1RDX.R2L,JRDX,R2H 

14320 =00 

14321 FP.DIVD3: 



;10 

RCDST.R] HCTEMP2J, 
WRITE NOTRECSIZECIDEPJ, 
SET HM.N0INT,CC0P1, 
NEXT/FP. WRITE. SEC 



PARSE DIVISOR 

TEST VALIDITY OF OPERAND 



SAVE BITS 0-31 IN CORRECT TEMP 

GET DIVD RET THRU IRDROM TO FP.DIVD.20 

FINAL RETURN HERE 



DO FIRST PART OF WRITE 
NO INTERRUPTS ALLOWED 
SET CONDITION CODES 
CONTINUE THE WRITING 



14322 
14323 
1432A 
14325 
14326 
14327 
14328 
14329 
14330 
14331 
14332 
14333 
14334 
14335 
14336 
14337 
14338 
14339 
143^0 
U3A1 
U3A2 
14343 



;00 

RCTEMP5] EXP(MCTEMP1D^ 

FRO.FLTZ?, 

PUSH, NEXT/FP. MULD0P1 



;0l- 

MCTEMP2D Q, 

PUSH, 

LOD INC BRA?, 

NEXr/OS.DRED 



******************** 

PARSE DIVISOR 

TEST VALIDITY OF OPERAND 



Q GETS TO CORRECT TEMP (BITSO-31) 
GET DIVD RdT AT END 
RET NOW THR IRDDOM 
TO FP.DIVD.20 



;10 

PUSH, 

LOD INC BRA?, 

NEXT/OS. WRT1 



;11 

RCDST.R] MCTPMP2], 

WRITE NOTREG,SiZE[IDEP], 

SET MM.NOINT, 

CC0P1, 

NEXT/FP. WRITE. SEC 



GET DST FOR QUOT 



DC FIRST PART OF WRITE 

NO INTERRUPTS ALLOWED 
SET CONDITION CODES 
CONTINUE THE WRITING 



CMT098.MCX 
FLOAT. MIC 



MICft02 1M(01) 28-N0V-83 
Floating point and CRC 



J 11 
16:30:35 CLOKX Rev 13.00, CLock rate = 160ns 
: FP.DIVD.20 
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Floating point and CRC 



FP.DIVD.20 



FP,DIVD.20 

DOUBLE PRECISION DIVISION FOR DIVD2,DIVD3 
Input: 



Tempi 
MDR 



dividend bits 0-31 
bits 32-63 



for divisor 

Temp2 

Temp3 

Temp5 

FlaQ2 

(MUL1(FLA62)) 
Flagi set if divisor 

TM0P2ER0(FLA61)) 



fraction bits 0-31 

fraction bits 32-63 

exponent 

sign of divisor 



U3AA .TOC 

U345 

1A5A6 ****************************************************************************** 

U3A7 

U348 

U349 

U350 

U351 

U352 

U353 

1435A 

U355 

U356 

14357 

14358 

14359 

14360 

14361 

14362 

14363 

14364 

14365 

14366 

14367 

14368 

14369 

14370 

14371 

14372 

14373 

14374 

14375 

14376 

N377 

14378 

14379 

14380 

14381 

14382 

14383 

14384 

14385 

14386 

14387 

14388 

14389 

14390 

14591 

14392 

14393 

14394 

14395 



Resources: 

For divisor same as input 

for Dividend 

Tempi fraction bits 0-31 
Temp6 fraction bits 32-63 
RTempS exponent 
Flag3 sign of dividend 
(MUL2(FLA63)) 



D,Q 
Stepcounter 

Subroutines: 

FP.MULD0P2 



to perform division 

to control division loop 



to parse dividend 



Operation: 

The dividend is parsed and validated 

If then the guotient is and exit is made 

If the divisor is FP.D1VD.2ER0 is entered 

to make a fault exit to IE. FLDBZ. FAULT 

Else the exponents are subtracted and rebiased 

with the fudge factor of +62-hex for later 

normalization 

The magnitude of the dividend is 
(bits 0-31) Temp6 (bits 32-63) 

The magnitude of the divisor is 

Temp2 vbits 0-31) Temp3 (bits 32-63) 



CMT098.MCX 
FLOAT. MIC 



MICR02 1M(01) 
Floating point 



28-N0V-83 
and CRC 



K 11 
16:30:35 CLOKX 
: FP.DIV0.20 



Rev 13.00, Clock rate ~ 160ns 
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U 00E8, 008A,H37,0A3?,00A7,0C5E,8 325* 



U 00E9, 001E,2D77,OSFO,A0^7,005F,8 



) OQEA. 0086. 5003, OOl^^UU'i/^OAbE,^ 



ii OOEB, 080A,459?,';570,80';7.0050,A 



U396 
1A397 
U398 
H399 
UAOO 
U^OI 
U40? 
UA03 
U-iOA 
U405 
U406 
UA07 
UA08 
UA09 
UA10 
U411 
U412 
UA13 

^^^^^ 

UA15 
U^16 
UA17 
UA18 
UA19 
U^20 
HA21 
UA22 
UA23 
U^2A 
UA?5 
UA26 
UA27 
UA28 
U^29 
U430 
U^31 
UA52 
UA33 
1443A 
U435 
UA36 
14A37 



The operation consists of a double length 

compare and shift function using a nonrestoring 

division operation 

The operation is performed in 3 loops of 16J6/ 

?6 iterations checks for interrupts and timer 

are made at appropriate intervals 

At the end of the total operation Temp2,Temp3 

have the fraction The normalization 

routine is entered at FP. NORM. MUDl 

to determine the sign of the quotient by the 

XOR of the operand signs Return is to the 

calling routine if no floating "-■ ■ 

detected or floating underflow 

FP.DIVD.ZERO 

if the divisor is 

exit is made to IE. FLDBZ. FAULT 



overflow is 
with FU bit 



set 



5t*i»i*ft**v.*******t******'************:'. ****************************************** 

'.REGJON/JRDX.RlL,lRDX.f?lH/JRDX.R2LJRDX.R2H 

=00 

FP.DJVD.20: 



;00 

RCTEMP8: EXPCMCTEMPU), 

FRO.FLTZ?, 

PUSH,NEXT/FP.MULD0P2 



:01 

clear mul2(flag3), 
mctemp2] zlit12c8], 
mopzerocFlagd?, 
next/fp.divd.zero 



;10 

METEMP5] RCTEMP8J-M8, 

SIZECWORDJ.PUSH, 

NEXT/FP.OIVD.45 



; 11 

RCTEMP2] MCTEMP4], 

CLEAR FLSGO, 

MUL1(FLAG2) XOR MUL2(FLA63) ?, 

NEXT/FP.NORM.MUDJ 



RET THRU IRDROM 

TEST VALIDITY OF DIVD 



RET +1 ANS IS EITHER 
CLEAR FLAG IF ANS IS ZERO 
DIVIDE BY ZERO OR DIVIDEND IS 
TEST M0PZER0(FLA61) TO DIFFERENTIATE 



RET +2 TIME TO DIVIDE 

SUBTRACT EXPONENTS 

OFF TO SUBRTN TO DO DIVIDE 



RETURN TO WORKING TEMP 
CLEAR FLAG FOR OVERUNDER USE 
SRCI =0, 2XOR3 GIVES SIGN OF 
RETURN TO FIRST CALLING RTN 



QUO 



CMT098.MCX 
FLOAT. MIC 



U 06E5, 0186, 5C11, 0013, 1047, 006E, 6 



U 06E6, OD80,OEF6,A050,30A7,006A,8 



U 06A8, 0000,1002,605D,80A7,OA6A,6 



U 06A9, 000£,6000,C030,C047,006A,A 



L 11 
MICRU2 1M(01) 23-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Flodting point and CRC : FP.DIVD.20 

UA38 .REGiON/fLOAT.RlL, FLOAT. RlH/FL0AT,R2L,FL0Ar.ft2H/rL0AT,R3L,fL0AT.R3H 
UA39 FP.0IVD.45; 

U4A0 ; — 

UA/j1 MCTFMP5] MB+ZL1T0C62], 

1/4^42 SJ2ECWOR5] 

U4^3 

lAAa FX,D1VD.50: 

U4A5 ;— - 

PL_[6J 
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a 06AA. 0080, 0026, F320,90C7,006A,E 



J 06AB, OA80,0036,AAPO,OCA7,OAF7,0 



; 

D MCTEMP1], CLEAR FLA60, 
PDSH,NEXT/FP.SC17 

;i : "-" 

CLEAR FLAGI, 
MCTEMP63,(MB-RCTEMP3]),SL.1 



UAA6 

U4A7 

U4A8 =0 

UA-!.9 

UA50 

UA51 

UA52 

U453 

1;A54 

U455 

UA56 

UA57 =0 

UA58 FP.DJVD.130: 

UA59 ;0 • 

14A60 DJVDS SOR JN RCTEMP2J, 

U461 ALUS UNS6N,SIZECL0NG], 

^^^b2 D82 5TFPC?,NEXT/FP.DJVD.ALUS 

UA65 

UA64 ;1 ■ ■ 

UA65 INTPEND or TIMER?, 
14466 PUSH, NEXT/ JE.SERV. IP, TS2 



TAKE CAPE OF EXP FACTORS 

USED BY G FLOAT 

SET UP PLATCH FOR LATER 



SET UP D FOR DIVISION (BITS 0-31) 
GET FLAG CLEAR FOR DIVISION LOOP 
SET STEP TO 17 (ONE LARGER) 

START OF MAIN DIVISION 
CLEAR FLAG FOR CONTROL SOON 
DIVD DIVD-DIVS (BITS 32-63) 
CARR? IN ZERO 



; DIVD (Q) - UIVS(TEMP2) 

; SAVE ALKC, STEP IS 1> AT FIRST TIME 

; THIS IS FOR LOOP 



DO THE TEST HERE 
TEST FOR INT OR TIMER 



CMT098.MCX 
FLOAT, MIC 



M 11 
MICR02 1M(01) 28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 16C.is 
Floating point and CRC : FP.D1V0.20 
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U 05F9, 0A86,6O00,CB30,D8E7,006A,A 

U OSFB, 0086, 6001, CB30,D8t7,006A,C 

U 06AC, 0480,0027, F320,90C7,006A,E 

U 06AD, 0^80, 0036, AAFO, 00^7, 0^F7,0 



U 06AE, 0'!»80,0036,AB70,18^7,005F,9 



U 06AF, 0A86,OO3A,453D, 80*^7, 005F,C 



U467 =01 

U468 FP.DJVD.150: 

;01 



MCTEMP6] (MB"RCTEMP3J).SL.l, 
IP. TS?,NEXT/FP.DJVD. 130 



; 11 

MCTEMP63 (MB+R[TEMP33).SL.1, 

IP.TS? " 



;0 

DiVDA SOR IN RCTEMP?], 
ALUS U.NSGN,S]ZECL0N6J, 
DB2 5TEPC?,NEXT/FP.DJVD.ALUS 



U469 
UA70 
U471 

UA75 

U';74 

U476 =^0 

14478 

14-!.79 

14480 

14481 

14482 

14483 

14484 

14A85 

14A86 =0 

14A87 FP.DiVD.ALUS: 

14488 ;0 

14489 ALUS?, 

14490 NEXT/FP.0IVD.150 
14';91 

14A92 ;1 

14493 MCTEMPO] Q, 

14A94 FLAG<1-0>?, 

14<;95 NEXT/FP.OIVD.NXT 



;1 

INTPEND OR TIMER?, 
PUSH, NEXT/IE. SERV.JP.TS2 



EQUIVALENT TO ALKC = 1 
SUBTRACT AND SHIFT 



EQUIVALENT TO ALKC = 
ADD AND SHIFT 



DIVD + DIVS 
SAVE IT 



DO THE TEST HERE 
TEST FOR INT OR TIMER 



STEP NE 

TEST ALKC SAVED AS NOTALKC 



STEP = 

SAVE QUOTIENT TEMP IN TEMPO 

TEST WHICH TIME THROUGH LOOP 



CKT098.MCX 

Float. MIC 



MICR02 1M(01) 28-NOV-83 
Floating point and CRC 



N 11 
16:30:35 CLOKX Rev 13.00, CIo.k rate = 160ns 
: FP.D1VD.20 
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ij 



05FC, 09A0,0C37, 0030, 790'/, 006A,E 



U 05FD, 09A8,OC3?,0030,D107,005F,E 



u 05FE, 0884, 0592, 4031, 0047, 006A,E 



U 05FF, O8OE,3A37,U0B0,O047,0000J 



05F8, 0C14, 0587. OOBO, 8047, 0000,1 
05FA, C- 80, 0036, 4030, 0047, OOF F,C 



;01 

SET FLAG1, 
STEPC_ZLIT0C26.J 



14496 =00 

14497 FP.DIVD.NXT: 

14498 ;00 

14499 SET FLA60, 

14500 STEPC ZLIT0C15.J, 

14501 WEXT/rP.DIVD.ALUS 
14b02 
14S03 
14504 
14505 
14506 
14507 
14508 
14509 
14510 
14511 
14512 
14513 
14514 

14515 :=0* 

14516 FP.DJVD.ZERO: 

14517 ;0* 

14518 CLEAR MUL1(FLAG2), 

14519 RETEMP2] 0, 

14520 RETURN C + H 
14521 

14522 ;1* 

14523 NEXT/JE.FLDB2. FAULT 



;10-- 

R[TEMP4] MLTZMPOJ, 
NEXT/FP.ClVD.ALUS 



;11" 

MLTEMP3.1 RCTEMP03.ASL.P, 
CLEAR FLSGI, RETURN [+13 



FIRST TIME JN 
INDICATE THIS 

CONTINUE ON 

SECOND TIME IN 
INDICATE THIS 
SET STEP =26 

CANT GET HERE WITH BRANCH 

SAVE FIRST PART (LOG OPERATION) 

ALUS OK 

LAST TIME THROUGH 

SHIFT LEFT PLATCH (6) BITS 



DIVIDEND IS 

CLEAR OTHER ERROR FLAG 

MUST RtTURN FOR CORRECT WRITE 

DIVISOR IS 

GO FAULT INSTRUCTION 



CMT098.MCX 
FLOAT. MK 



MJCR02 1M(01) 
Floating point 



28-NOV-83 
and CRC 



B 12 
16:30:35 CLOKX 
: FP.EMODF 



Rev 13.00, Clock rate = 160ns 



Page 350 



;1A52A . 


;U525 


;U526 ; 


;U527 ; 


;U528 ; 


;U5?9 ; 


;U530 ; 


;U531 ; 


;U532 ; 


;U533 ; 


;U53A ; 


;U535 ; 


;U536 ; 


;U537 ; 


;U538 ; 


;U539 ; 


;H5A0 ; 


;U5^1 ; 


;U5A2 ; 


;U5A3 ; 


;1A54A ; 


;U5A5 ; 


;U5A6 ; 


;U5A7 ; 


;1A548 ; 


;U5^9 ; 


;U550 ; 


;U551 ; 


;U552 ; 


;U553 ; 


;U55A ; 


;U555 ; 


;U556 ; 


;U557 ; 


;U558 ; 


;U559 ; 


;U560 ; 


;U561 ; 


;V*562 ; 


;U563 ; 


;1A56A ; 


;U565 ; 


;V.566 ; 


;U567 ; 


;1A568 ; 


;U569 ; 


;U570 ; 


;U571 ; 


;U572 ; 


;U573 ; 


;U57A . 


;U575 . 


;U576 , 



.TOC " Floating point and CRC : FP.EMODF " 



5A 



EMODF mulr.rf ,mulrx.rb,mu Id, rf, int. wl, tract. wf 
Input; 





MDR 

Resources: 

Temp2 



mulr.rf (multiplier) 
mulrv.rb (multiplicand) 



fraction multiplier 

form bits 31-8 multiplier 

bits 7-0 extension byte 
ie binary point before bit 31 
TempS exponent 
Flag? several usages 

(MUL1(FLAG2)) sign of multiplier 
(0VER(FLAG2)) integer overflow 
TempO fraction of multiplicand 

binary point before bit 31 
RTempB exponent 
Flagi sign of multiplicand 

TMUL2(FLAG3)) 
D«Q used for multiplication 

among other operations 
Stepcounter loop control of multiplication 
MTempS save sign of product 
RTempIO RNUM/VA of int.wl 



FlagO 

(ADDKFLAGO)) 



sign of product for cvt rtn 



Flagi several usuages 

(REGINT(FLAGI)) regmode for int.wl 
(M0PZERO(FLA61)) either operand 

MDR integer 



Subroutines: 

FP.MULF0P1 

FP.ZER0TEMP3 

OS. FRED 

FP,MULF0P2 

0S.WRT1 

OS.WRTI 

FP.CVTFJ.SUBALT 

FP.NORM.SNG 



parse validate multiplier 

zero operand 

get mulr.rf (multiplicand) 

parse validate multiplicand 

get int.wl 

get fract.wf 

convert float to integer 

norma 1 1 ze , round , pac k 



MM. PRE. WRITE. SIZ, 00 probe write access 

Operation: 

Upon entry the multiplier and extension byte 
are available FP.MULF0P1 parses and validates 
the multiplier which is shifted left 1 and 
merged with the extension byte - 32 bit value 



CMT098.MCX 
aOAT.MIC 



MICRO? 1M(01) 
Floating point 



28-NOV-83 
and CRC 



C 12 
16:30:35 CLOKX 
: FP.EMODF 
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U577 

1A578 

U579 

U580 

1A581 

U532 

U583 

U58A 

U585 

U586 

U587 

U588 

U589 

U590 

U591 

U592 

U593 

U59A 

U595 

U596 

U597 

U598 

U599 

U600 

U601 

U602 

U603 

UbO^i 

U605 

U606 

U607 

U608 

U609 

:A610 

U611 

U612 

U613 

U6U 

U615 

U616 

U617 

U618 
1A619 

U620 
U621 
U62? 
U623 
U62A 
U625 
U626 
U627 
U628 
U629 



OS. FRED fetches the multiplicand FP. MULF0P2 
parses and validates which is also shifted 
left 1 removing the overflow bit position 
OS.WRTI is called to get the integer (int.wl) 
****** the exponents are added, the sign of the 
product determined If int.wl is in a register 
RNUM is saied and REGlNKFLAGl) is set 
otherwise VA is saved and the flag cleared 
OS.WRTI is called to fetch the fraction 
(fract.wx) return is made to the calling rtn 
unless the product was in which case the 
multiplication steps are effectively bypassed 
regardless of the single double instruction 
****** 

this routine FP.EMODF. 250 is called also 
in processing EMODD instruction 

***** 

For EMODF the return is FP.EMODF. 30 to perform 

the multiplication a 32 bit fraction 

IS produced & normalized to bit 31 

***** 

Common flows for EMODD begin here 
****** 

If integer overflow or floating underflow 

(FU bit not set) have occurred because of exp 

manipulation, the integer and floating 

operands are 0- otherwise a call is made to 

FP.CVTFI.SUBALT to convert the value to an 

integer with a floating fraction part 

Upon return MDR contains the integer, 

tie fraction part is positioned with 

the binary point before bit 31 and unnormalized 

A fudge factor is added to the exponent 

temp which is except where the exp had been <0 

in which case it contained the exp as computed 

FP.NORM.SNG is branched to where the fraction 

is normalized, rounded packed . 

Upon return the fract.wx is tested for regmode 

if not reg then a probe access test 

is made at MM. PRB. WRITE. 812.00 , Upon return 

or if regmode the int.wl is written from MDR 

At this point the EMODF, EMODD instructions 

diverge, the fract.wx is restored to VA/RNUM. 

For each an error/nonerror path exist 

if integer overflow the V bit is set 

the low order bits of the true result have 

been written out Z IRDI causes the trap 

For non error the writes occur and IRDI exit 



******ft*»*FPA ENTRY AND INTERFACE********** 
(OS. RED, OS. RED) - FI. EMODF 



***************************************************************************** 



CMT098.MCX 
FLOAT. MIC 



J 01D1, OC80,0036,A030,04E7,001D,3 



U 01D2, 0886, 203A,A03D, 8047,0^63, A 



U 0103, 088A,05F7,0010,80A7,OA54,2 



U 01DA, 0085, 2016, A180,80A7, 0416,0 

U 01D5, OC85,2A37,OA82,OOA7,0C5B,C 323* 

u 01D6, 0C80,0E52,D1B0,00A7, 004,0 

U 0107, 0580, 0C37, 0030, 8907, 0A6E, 8 



U 0108, 0880,0027,9320,8047,0010,8 



U 01D9, 0816, 25B2,46F0, 0047, 0060,1 



; 01 00 

RCTEMP2] RB.OR.ZEXKMCMDR]), 
SIZEC8YTE], 
LOO INC BRA?, 
PUSH, NEXT/OS. FREO 



;0101 

RCTEMP8] EXP(MCMDRJ), 

FR0.FLTZ7, 

PUSH,NEXT/FP.MULF0P2 

;0110 • 

Q M[TEMP0].SL.1, 
LDD INC BRA?, 
PUSH, NEXT/OS. WRT1 

;0111 

STEPC ZL1T0C17.], 
PUSH, flEXT/FP.EMODF. 210 



D 12 
MICR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Floating point and CRC : FP.EMODF 

14630 .RE6JON/]ROX.R1L,IROX.R1H/IRDX.R2L,IRDX.R2H 

14631 =0000 

14632 =0001 

14633 ;0001 

14634 MDR 0, 

14635 NEXT/FP.EMOOF.IO 
14636 

14637 FP.EMOOF: 

1 4638 ; 001 

14639 MCTEMP2] Q, 

14640 PUSH, 

14641 NEXT/FP.MULF0P1 
14642 

14643 FP.EMOOF. 10: 

1 4644 ; 001 1 — 

14645 RCTEMP2] RB.ASL.1, 

14646 PUSH,NEXT/FP.ZER0TEMP3 
14647 
14648 
14649 
14650 
14651 
14652 
14653 
14654 
14655 
14656 
14657 
14658 
14659 
14660 
14661 
14662 
14663 
14664 
14665 
14666 
14667 

14668 FP.EMODF. 30: 

1 4669 ; 1 000 

14670 MULFAST+ CAND IN RCTEMP23, 

14671 SIZECLONG], 

14672 D8Z STEPC?, 

14673 NEXT/FP.EMODF.30 
14674 

14675 ;1001 

14676 MCTEMP2] 0, 

14677 CLEAR MUCl(FLAG2), 

14678 W8<31"30>? 

14679 = 
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RET -1 FROM FP.MULF0P1 

ANSWER IS 0, MOPZERO(FLAGI) SET 



******************** 
MULTIPLIER TO AN MBUS SOURCE 
PARSE OPERAND 



RETURN +1 FROM FP. MULF0P1 

SHIFT MULTIPLIER LEFT 1 FOR EXTENSION 

ZERO SECOND HALF 



MERGE MULT AND EXTENSION 
iEMP2 TO 60 TO RBUS 
GET THE MULTIPLICAND 



EXTRACT EXPONENT OF MULTIPLICAND 
TEST VALIDITY 



REMOVE THE OVERFLOW BIT (BP IS BIT 31) 
GET INT-WL DOES NOT DESTROY Q 



SET STEP COUNTER 
RETURN HERE LATER 



TH: MULTIPLICATION 
STEP IS 17 AT START 

FINISHED THE LOOP ? 
LOOP TILL DONE 

DONE 

TEST IF PRODUCT IS NORMALIZED 

CLEAR FLAG FOR LATER 



CMT098.MCX 
FLOAT. MIC 
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u 0601, 008A, 2001, 0030, 80A7, 0061, 2 



U 0603, 051E,5C1C,085A, 00^7,0853,1 A13* 



U 0604, 005A,05B7,0030,8AE7,OGBF,1 

U 0605, 0180, 5C12,0A7A,0AE7, 0468,6 
U 0606, 0880,8002,6030,8047,0060,8 



U 0608, 0086, 5C11, 0803, 0847, 0468, C 



U 0609, 0085,6036,4930,4047,0468,0 



U 060A, 006A,2592,403C,AOOA,006E,7 



U 0BF1, 0886,3587,0030,0047,0053,4 



14680 .REGION/FLOAT.RIL, FLOAT. RIH/FL0AT.R2L, FLOAT. R2H/FLOAT.R3L,FL0AT.R3H 

14681 =01 

RCTEMP2] METEMP23+RB, 
NEXT/FP.EKODFD.45 



;11 

MCTEHP5] HB-ZLIT0E803, 
CLEAR MUC2(FLAG3), 
SIZECWORD],S16N0 CMP DEF?, 
NEXT/FP.EMODF.60 



; 01 

W8 MCTEMP5D.AND.ZLITOE80J, 

WX.NE.0?,MDR^0, 

PUSH,NEXT/FP.CVTFI.SUBALT 

. 1 

D METEMP8] 



;00 — 

METEMP5J MB+ZLJT0E61], 

SIZECWORD], 

IR<5>?, 

PUSH, NEXT/FP. NORM. SN6 



;01 

RCTEMP1] RNUM,REG MODE?, 
PUSH, NEXT/FP.EMODF, 100 



; 1 0— 

RCDST.R] MCTEMP2L 
WRITE NOTRECSET MM.NOINT, 
CC0P1,SI2ECIDEP], 
NEXT/FP.EMODF. 125 



14682 
14683 
14684 
14685 
14686 
14687 
14688 
14689 
14690 
14691 

14692 =00 

14693 FP.EMODf.50: 

14694 ;00 

14695 PCTEMP2] 0,MDR^O, 

14696 SET 0VERTFLAG2y, 

14697 NEXT/FP.EMODF. 55 
14698 
14699 
14700 
14701 
14702 
14703 
14704 
14705 
14706 

14707 = 

14708 =00 
14709 
14710 
14711 
14712 
14713 
14714 
14715 
14716 
14717 
14718 
14719 
14720 
14721 
14722 
14725 

14724 = 

14725 08F1: 

14726 FP.EMODF. 55: 

14727 .'i^w^t^t^wttiFORCE ADDRESS*********; 

14728 MLTEMP3D 0, NEXT/FP.EMODF. 80 



NOT NORMALIZED 

SHIFT LEFT FOR NORMALIZING 



NORMALIZED 

REMOVE THE EXTRA BIAS 
CLEAR THIS FLAG ALSO 
EXP >=0,<0 



OVERFLOW INTEGER 
EVERYTHING IS ALSO ZERO 
SET FLAG FOR LATER 



MASK OUT ALL BUT BIAS BIT 

IS THE BIT SET 

CONVERT FLOAT TO INTEGER 



RESTORE SIGN 



MDR HAS INTEGER NOT YET HANDLED 
SET UP BIAS EXPONENT AND FACTOR 
FRACTION IN TEHP2,TEMP3 
IS IT SINGLE OR DOUBLE 
GO NORMALIZE THE FRACTION 

SAVE RNUM FROM FRACT.WX 
WAS IT REG MODE 



RETURN ONLY IF EMODD 
WRITE FIRST PART 
NO INTERRUPTS 
CONDITION CODES 
FINISH UP 



CLEAR BITS 63:32 IN FRACTION 



SIGN 
(IF) 



CMT098.MCX 
FLOAT. MIC 



M1CR02 1M(01) 
Floating point 



28-NOV-83 
and CRC 
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U 0531, 0980,5D92,OA17,F84?,0060,A 



U 0533, OC8A,05B7,2030,84E7,045C,E 



U 0534, 0085,6036,4930,4047,0468,0 



U 0535, 0064,2592,403C,4DDA,006E,7 



14729 

14730 

14731 

14732 

U733 

14734 

14735 

14736 

14737 

14738 

14739 

14740 

14741 

14742 

14743 

14744 

14745 

14746 

14747 

14748 

14749 

U750 

14751 

14752 



=000 

=:001 

FP.EMODF. 60: 

;001 

W8 M[TEMP5].AND,2LIT8[0FFJ, 

SI7ECWORO],WX.EQ.O?, 

NEXT/FP.EMODF.50 

=011 



• Oil 

RCTEMP2] D 0,MDR 0, 
PUSH,NEXT/FP.TESTPSL 

FP.EMODF. 80: 

.100 

RCTEMP1] RNUM,REG MODE? 
PUSH, NEXT/FP.EMODF. 100 



; 101 

RCDST.R] MCTEMP2], 
WRITE NOTRECSET MM.NOINT, 
CC0P1,SIZECIDEP], 
NEXT/FP.EMODF. 125 



EXP >=0 

SEE IF OVERFLOW 

IF NOT ZERO THEN 



OVERFLOW 



UNDERFLOW NO 
ZERO OUT INT 
SEE ABOUT FU 



RETURN IF FU 
AND FRACTION 
BIT 



SET 



SAVE RNUM FROM FRACT.WX 
WAS IT REG MODE 



RETURN ONLY IF EMODD 
WRITE FIRST PART 
NO INTERRUPTS ALLOWED 
SET CONDITION CODES 
FINISH UP EMODD 



CMT098.MCX 

Float. MIC 



MICR02 1M(01) 28-N0V-83 
Floating point and CRC 
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U 06BO, 0885,B592,A030,A0A7,0579.6 



U 06B1, 0481, D5BE, 4532, 8AA7, 0060, C 



U 060C, 0861,2592,A8E0,05D8,006B,2 



U 060D, 0861, 2003, 08ED,85D8, 0068,2 



U 060E, 0C65,259;>,48EC,C047,006B,2 



U 060F, 0C63, 2593, 08EC,C0A7, 0066,2 



U 06B2, 0081, D5BE, 4480, 44A7, 0063, 3 



U 06B3, 0C81,D5BE,40B0,44A7, 0000,1 



14753 =0 

14754 FX.EMOD6.100: 

14755 FP.EMODF. 100: 

14756 ;0 ' 

14757 RCTEMP1] MCVA],PUSH, 

14758 NEXT/MM. PRB. WRITE. SIZ. 00 
14759 

14760 FX.EMODH.INTWT: 



;1 



VA RNUM RCTEMP10], 
RECJNT(FLAGI) ADDKFLAGO)? 



; 00 - ■ 

WRITE MEMORD, 

SET MM.NOINT,S1ZECLONGJ, 

IR<5>?,NEXT/FP.EMODF.120 



;01 ■ 

WRITE -MCMDRD, 

SET MM.NOINT,SIZECL0NGJ, 

IR<5>?,NEXT/FP,EMODF.120 



14761 

14762 

14763 

14764 

14765 =00 

14766 

14767 

14768 

1i769 

14770 

14771 

14772 

14773 

14774 

14775 

14776 

14777 

14778 

14779 

14780 

14781 

14782 

14783 

14784 

14785 

14786 =0 

14787 FP.EMODF. 120: 

14788 ;0 

14789 VA RNUM RLTEMP1], 

14790 0VfRCFLAG2)?, 

14791 NEXT/FP.EMODF. WRITE 
14792 

14793 ;1 

14794 VA RNUM RLTEMPIJ, 

14795 RETURN l^M 



.10 " 

RCGPR.R] HCMDRJ, 

SET MM.NOINT,SIZE[LONGD, 

IR<5>?, NEXT/FP.EMODF. 120 



• 11 

RCGPR.RD.SIZ -MCMDR3, 
SET MM.NOINT,SIZECL0NGJ, 
IR<5>?, NEXT/FP.EMODF. 120 



ENTRY FOR G FLOAT 

NOT REG MODE 

SAVE VA INSTEAD 

GO PROBE SECOND OPERAND 



REG MODE OR RETURN FROM PROBE 

RESTORE INT.WL POINTERS 

WAS IT REG MODE AND WHAT WAS SIGN 



NOT REG MODE SIGN POSITIVE 

INTEGER IN MDR 

NO INTERRUPTS NOW TILL DONE 



NOT REG MODE SIGN NEGATIVE 
INTEGER IN MDR COMPLEMENT IT 
NO INTERRUPTS NOW TILL DONE 



REG MODE SIGN POSITIVE 
WRITE rO THE REGISTER 
NO INTERRUPTS TILL END 



REG MODE SIGN NEGATIVE 
INTEGER IN MDR COMPLEMENT IT 
NO INTERRUPTS TILL END 



EMODF INSTRUCTION 

RESTORE SECOND(FRACT.WX) OPERAND 

INTEGER OVERFLOW 



EMODD INSTRUCTION 

RESTORE SECOND(FRACT,WX) OPERAND 

FOR D OR G FLOAT 



CMT098.MCX 
FLOAT. KIC 



MICR02 1M(01) 28-N0V-83 
Floating point and CRC 
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II 06E7, OC80,0036,AABO,OAA7,005F,0 



U 05F0, 088A,3592,412F,'i5DA,003F,9 



U 05FA, 0C8A, 3592, A02F,A5DA, 0051, E 



U 0635, 088A,2592,A12C,ADDA,003F,9 



U 0637, 0C8A, 2592, A02C,ADDA, 0051, E 



VA VA+4, 
0VER(FLAG2)? 



.QIC* 

RCDST.R+1] MCTEHP3]. 
WRITE NOTRECSIZECLONG], 
1RD1 



U796 FP.EMODF. 125; 

U797 

U798 

U799 

U800 =0** 

U801 

U802 

U803 

U80A 

H805 

1A806 

U807 

U808 

U809 

U810 

U811 =0a* 

U812 FP.EMODF. WRITE: 

U813 ;0** ■ 

U8U RCDST.R] MCTEMP2], 

1A815 WRITE NOTRECSIZECLONGJ, 

1A816 CC0P1,IRD1 

H817 

14818 ;1** 

U819 RCDST.R] MCTEHP2], 

U820 WRITE NOTRE6,SIZECLONG], 

U821 CCOPl, 

U822 NEXT/FP,SETVJRD1 



. 1 ** 

RCDST.R+1] MCTEMP5], 
WRITE N0TRFG,SIZECL0N6], 
NEXT/FP.SETVIRD1 



Clock rate = 160ns 

USED BY C FLOAT TO FINISH UP 
TEST FOR ERRORS 
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NORMAL Em 
WRITE SECOND PART 

INTEGER OVERFLOW 

WRITE SECOND PART 
SET V AND EXIT 



EMODF 

NO ERROR PATH 
WRITE THF FRACTION 
SET CONDITION CODES 

INTEGER OVERFLOW 
WRITE FRACTION 

SET CONDITION CODES 



CMT098.MCX 
FLOAT. MIC 



MICR02 1 
Floating 



M(01) 28-N0V-83 
point and CRC 
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U 06E8, 0006/3001,0552,0047,0053,8 



U 0538, 0586, 8C37, 2930, 0047, 0053, E 



U 0539, 0U6,8D77, 2930, 4047,0053, E 



U 053A, 0C80, 0036, 4030, 0047, 0053, 6 



U 053B, 0814, 0587, 0930, 84c7, 0453, E 



U 053C, 081D, 6036, 4030, 44E7, 0053, 4 



U 053E, 0400,3592,4162,8047,0014,0 



U 053F, 0C4D, 6036, 4182, 8047, 0014,0 



14823 

14824 

14825 

14826 

14827 

14828 

14829 

14830 

14831 

14832 

14833 

14834 

14835 

14836 

14837 

14838 

14839 

14840 

14841 

14842 

14843 

14844 

14845 

14846 

14847 

14848 

14849 

14850 

14851 

14852 

14853 

14854 

14855 

14856 

14857 

14858 

i;859 

14860 

14861 

14862 

14863 

14864 

14865 

14866 

14867 

14868 

14869 

14870 

14871 

14872 

14873 

14874 

14875 



FP.EMODF. 210: 



MCTEMP5] HB+RCTEMP83, 

SIZECWORU], 

CLEAR AODKFLAGO), 

MOPZERO (HUL1 XOR MUL2)?, 

NE)(17FP.EM0DF.250 

=000 
FP.EMODF. 250: 

;000 

MCTEMP8] D ZLITOCO], 
REG MODE?, 
NEXT/FP.EMODF.300 



;001 

MCTEMP8] D ZLJT12C83, 
SET ADD1TFCA60), 
REG MODE?, 
NEXT/FP.EMODF.300 



;010 ' 

NEXT/FP.EM0DF.255 

FP.EMODF. 255: 

;011 ■ 

RCTEMP2]^0,MDR.0, 

CLEAR MUL1(FLAG2) 

PUSH, 

REG MODE?, 

NFXT/FP.EM0DF.300 



;100 

RCTEMP1] RNUM,MDR_0, 
CLEAR MUt:2(FLAG3), 
NEXT/FP.EH0DF,80 

=0 

FX.EMODG.300 
FJ.EMODF.300 
FP.EMODF. 300 

;0 

RCTEMP103 MCVA], 

CLEAR REGTNT(FLAGI), 

LCD INC BRA?, 

NEXT/OS. WRT1 



;1 

RCTFMP103 RNUM. 
SET REGINT(FLAGI) 
LOD JNC BRA?, 
NEXT/OS. WRT1 



ADD EXPONENTS 

CLEAR FLAG FOR USE LATER 

H0PZER0(FLA61) 

(MUL1(FLAG2) XOR MUL2CFLA63))?, 

SRC1=0,SIGN OF PRODUCT? 



SIGN OF PRODUCT IS POSITIVE 
WAS INT.WL REGISTER? 
CONTINUE PROCESSING 



SIGN OF PRODUCT IS NEGATIVE 
SET SIGN FLAG FOR CVT ROUTINE 
WAS INT.WL REGISTER? 
CONTINUE PROCESSING 



ZERO INTEGER FRACTION IS 



ZERO INTEGER 

NEED NOT CLEAR M0PZER0(FLAG1 ) 
HANDLED AS REG1NT(FLAG1 ) 
WAS INT.WL REG MODE 



SAVE RNUM VALUE 
CLEAR SECOND FLAG 



ENTRY FOR 6 FLOAT 
ENTRY FOR FPA INTERFACE 

NOT REG MODE FOR INT.WL 

SAVE VA FOR INT.WL 

CLEAR FLAG INDICATING REGMODE 

GET FRACT.WX RETURN TO MAIN LINE 

REG MODE FOR INT.WL 
SAVE THE RNUM VALUE 
REG MODE FOR INT.WL 

GET FRACT.WX 



CMT098.MCX 
FLOAT. MIC 



MICP.02 1M(01) 
Floating point 



28-NOV-83 
and CRC 
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U876 

14877 

U878 

U879 

U880 

U831 

U882 

U883 

U884 

U885 

U886 

U887 

U888 

U889 

U890 

U891 

U892 

U893 

U894 

U895 

U896 

U897 

U898 

U899 

U900 

U901 

U902 

U903 

U904 

U905 

U906 

H907 

U908 

U909 

U910 

U911 

U912 

U913 

U9U 

U915 

U916 

U917 

U918 

14919 

U920 

U921 

U922 

14923 

14924 

14925 

14926 

U927 

14928 

14929 

14930 



,T0C " Floating point and CRC : FP.EMODD " 

****************************************************************************** 

74 EMODD mulr.rd,mulrx.rb,muld.rd,int.wUfract,wd 

Input: 



Tempi 
MDR 
Resources: 

Temp2 
Temp3 



mulr.rf bits 0-31 
bits 32-63 

for multiplier 
fraction bits 0-31 



Subroutines; 

FP.HULDOPl 

OS. RED 

FP,PRE0PS.QT3 

OS.DRED 

FP,MULD0P2 

0S.WRT1 

FP.EMODF.250 

FP.PREOPS^SUBALT 

Exits 

FP.EMODF.45 
FP.EMODr.60 

Operation: 



fraction bits 32-63 

all 64 bits of significance 
Temp5 exponent 

for multiplicand 
Tempi fraction bits 0-31 
Temp6 fraction bits 32-63 
RTempS exponent 
MDR integer 

Q fraction then multiplication 

Flagi operand 

(M0PZER0(FLA61)) 
Flag2 multiplier sign 

(MUL1(FLAG2)) 
Flag3 multiplicand sign 

(MUL2(FLA63)) 
Stepcounter 



parse validfte multiplier 

get mulrx.r 

shift opera ^ds 

get muLd.rd 

parse validate multiplicand 

get int.wl 

get fract-wd 

prepare operands 

call FP.MULD.SUB to multiply 

joins common flows with 
tMODF instruction 



FP.MULDOPI parses validates the multiplier. Extension 
byte is fetched merged with the operand which has 
been shifted left 1 . The multiplicand is fetched 
and parsed and validated . The integer. wl is obtained 
FP.eMODF.250 gets the fract.wd. FP.PREOPS.SUBALT 
prepares the operands and calls FP.MULD.SUB to perform 
the multiplication The product is handled in 
common flows with EMODF 

*****ft**t*FPA ENTRY AND INTERFACE*********^ 
(0S.FIDRED,0S,RED) - Fl, EMODD 

******************************«[********************************«************* 



CMT098.MCX 
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U 00D2, 048A,U37,0ABUA0A7,0C5E,^ 323* 



u 0005, 0886, 203A,'!.1BD,80A7, 0010,0 



u 02C0, 0081, 2016, AOOD, 8467, 0^67,0 



U 02t1, 0C83,200A,A1A0,C0';7, 0418,0 



U 02C2, 0084,U37,0Ae2,00A7,0C5E,8 323* 



u 02C5, 084C,05B7. 0030, 8047,0021,4 



0c!C4, 0580, 0C37, 0160,8907, 0414,0 



u 02C5, 0806,5001,0552,0047,0433,8 



;00C0 ■ 

MDR ZEXTCMCMDR]), 

SlZfCSYTE], 

PUSH,NEXT/FP,PRE0PS.QT3 



14931 .REG10N/]RDX.R1L,IRDX.R1H/JRDX.R2L 

14932 =0 

14933 FP.EMODD: 

14934 ;0"- 

14935 RCTEMP5] EXP(M[TEMP1 J) , 

14936 FR0.FLTZ7, 

14937 PUSH,NEXT/FP.MULD0P1 
14938 

14939 ;1 

14940 MCTEMP2] Q, 

14941 LOD INC SRA?, 

14942 NEXT/OS. RED 
14943 

14944 =0000 

14945 FP.EMODD. 10: 
14946 
14947 
14943 
14949 
14950 
14951 
14952 
14953 
14954 
14955 
14956 
14957 
14958 
14959 
14960 
14961 
14962 
14965 
14964 
14965 
14966 
14967 

14968 FP.EMODD. 15: 
14969 
14970 
14971 
14972 
14973 
14974 
14975 
14976 
14977 

14978 
14979 
14980 
14981 
14982 



,]RDX.R2H 



;0001 -- 

RCTEMP33.SIZ MLMDR3.0R.Q, 

SIZECLONG], " 

PUSH, 

LOD INC BRAV, 

NEXr/OS.DRED 



;0010 

RCTEMP8] EXP(M[TEMPn), 

FRO.FLTZ?, 

PUSH,NEXT/FP.MULD0P2 



;0011 

RETEMP2] 0, 

SET MnPZERO(FLAGI), 

NEXT/FP,FM0DD.15 



;0100 

STEPC ZLIT0ri7.D, 

PUSH, 

LOD INC BRA?, 

NEXT/OS. WRT1 



;0101 

MCTEMP5] MB+RCTEMP8], 

S1ZECW0R5], 

CLEAR ADDKFLAGO). 

PUSH, 

MOPZERO (MULl XOR MUL2)?, 

NEXT/FP.EMODF,250 



PARSE MULT I PL IE.? 

TEST VALIDITY OF OPERAND 



SAVE BITS 0-31 

RET THRU IRDROM TO FP.EMODD. 10 



ZERO EXT EXTENSION BYTE 

SHIFT TEMP2 AND Q (GETS TEMP3) 

MERGE BITS 32-63 WITH EXTENSION 
GET MULD.RD 

TEST VALIDITY OF MULD 



RET +1 ANS IS ZERO 
ZERO OUT FRACTION 

NOTHING TO 00 BLESS THE COMMON FLOWS 



RET +2 

BITS 0-51 IN TEMPI 
BITS 32-65 IN TEMP6 
GO GET INT.WL 



ADD EXPONENTS 

SRC1=0 SIGN OF PR0DUCT=XOR 

CLEAR THIS FLAG FOR USE NOW 

RET HERE AFTER NEXT 0S.WRT1 

M0PZER0<rLAG1) 

(MUL1(fLAG2) XOR MUL2(FLAG3);?, 

JOIN EMODF CODE 



CMT098.MCX 
FLOAT. MiC 
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U 02C6, 0010, 05BE, 5031, 8047, 0A66,t 



U 02C7, 041E, 2061, 16F0, 0047,0861,1 338* 



U 0611, 0086, 3305, C030, 8047,0457, 3 



U 0612, 0116,5110,0854,0847,0853,1 413* 



J C613, 051E,5C10, 0854, 0047, 0855,1 415* 



;0110 -—■ 

RCTEMP6], 

CCEAR HUL1(FLAG2), 

PUSH 

NEXT/FP.PREOPS.SUBALT 



MTEMPS HAS SIGN BIT 

PUT G INTO TEMP FOR SHIFTING 



; 01 1 1 — 

CI EAR MUL2<FLAb3), 
MLTEMP2J Q D+RCTEMPOJ+ALKC , 
WB<31-30>?, 
NCXT/FP.EMODD.40 



SHIFT OPS AND MULTIPLY 



CLEAR FLAG FOR UNDER USE 

ADD CA/'^RY TO BITS 0-31 PUT IN TEMP2 

NORMALIZED? 



14983 
14984 
14985 
14986 
14987 
14938 
14989 
14990 
14991 
14992 
14993 

14994 = 

14995 .REGION/FLOAT.RIL, FLOAT. R1H/FL0AT.R2L, FLOAT. R2H/FL0AT.R3L, FLOAT. R3H 

14996 =00 

14997 =01 

14998 FP.EMODD. 40: 

14999 ;01— 

15000 METEMP3] (MB O.RL.l, 

15001 PUSH,NEXT/FP.MT2Q 
15002 
15003 FP.&MODFD.45: 



15004 

15005 

15006 

15007 

15008 

15009 

15010 -11 

15011 

15012 

15013 

15014 

15015 

15016 



;10- 

MCTEMP5J MB-2LIT0C81J, 

CLEAR MUC2(FLA63), 

SI2ECW0RD],SIGND CMP DEFV, 

NEXT/FP.EM0DF.60 



;11 

MCTE/^PS] MB-2LITOC80J, 
CLEAR MUr2(FLAG3), 
SiZECWORD], 
SIGND CMP DEF?, 
NEXT/FP.EM0DF.60 



NOT NORMALIZED 

ROTATE AND ALU LEFT 1 

PUT Q BACK TO TEMP2 



MODIFY FOR EXP 
CLEAR THIS FLAG ALSO 
EXP >=0,<0 



REMOVE EXTRA BIAS 
CLEAR FLAG 



CMT098.f'iCX 
fLOAT.MIC 



MICR02 1M(01) 
Floating point 



28-NOV-83 
and CRC 



M 1 P 

16:30:35 CLOKX 
: FP.CVTFI.SU8 



Re^/ 13.00, Clock 
FP.CVTFJ.SU8ALT 



rate = 160ns 



Page 361 



15017 

15018 

15019 

15020 

15021 

15022 

15023 

15024 

15025 

15026 

15027 

15028 

15029 

15030 

15031 

15032 

15033 

1503A 

15035 

15036 

15037 

15038 

15039 

ISO'iO 

15041 

15042 

15043 

15044 

15045 

15046 

15047 

15048 

15049 

15050 

15051 

15052 

15053 

15054 

15055 

15056 

15057 

15058 

15059 

15060 

15061 

15062 

1506^ 

1506'i 

15065 

15066 

15G67 

15068 



TOC '* Floating point and CRC : FP.CVTFI.SUB FP.CVTF] .SUBALT " 

A***************** ************************************************************* 

FLOATING TO INTEGER CONVERSlOW ROUTINE 

FP.CVTFI.SUB •■ CVT INSTRUCTIONS 

FP.CVTFI. SUBALT - EMODF EMODD INSTRUCTIONS 

FX.CVTFI.SUBGC - CVT INSTRUCTIONS FOR 6 FLOAT 

FX.CVTFI.SUBG - EMODG INSTRUCTION FOR 6 FLOAT 

Input; 

exponent 

fraction bits 0-31 
traction bits 32-63 (or 0) 
binary point before bit 31 
sign of operand 

set = round for CVTRDL (-2**32) 
clear 

integer 

temp for range check 

set if integer overflow 





Temp5 






Temp2 






Temp3 






FlagO 
(ADD' 






(FLAGO)) 




Flag2 






Flag3 




Resou 


"ces: 
MDR 
Q 

Flag2 
(OVEf 






^(FLAf^2)) 



Operation: 

A branching efit 
between exponen 
is < or = the 
exponent is ret 
If in the range 
extracted and t 
co'-rect'/ posit 
the binary poin 
I f the exponent 
extracted and a 
i f the value wa 
case ie -2**32 
flag is set , t 
part set up and 
For exponents > 
definitely occu 
part of the rou 
finding the lew 
integer result 
the Tractional 



ry is made to differentiate 
ts <=,> 0. If the exponent 

integer is and the 
urned as is if <0, 

of 1-31 the 32 bit integer is 
he remaining fractional part 
ioned in Temp2,Temp3 so thot 
t is before bit 31 . 

is 32 the integer part is 

test made to determine 
s the only non overflow 
. If not the oven low 
he fractional 

a return effected 

32 overflow has 
rred and the remaining 
tine is involved with 

order bits of the true 
and positioning 
part accordingly 



*************** *t******A**************************************t****t********* 
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FLOAT. MIC 
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M1CR02 1M(01) 28-N'0V-83 16:30:55 CLOKX Rev 13.00, Clock rate = 160ns 
Floating point and CRT : FP.CVTFi.SUB FP. CVTFI .SU8ALT 
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u 06E9, OD80,5D92,OA70,2AE7,0068,4 



u 06fiA, 0580,5D90,U90,2^t7,006C J 



06Bb, 0D8U2DD5,1032JUA/,0U6t,B 



15069 FX. CVTFI, SUSGC: 

150?0 ; 

15071 we MCTEMP53.AND.ZLIT8C4J, 

15072 WX:nE.O?,MDR 0, 

15073 NEXT/fX.CVTFT.SUBG 

15074 ^0 

15075 FX. CVTFI. SU8G: 

15076 ;0 - " 

15077 Q MCTEMP5]"ZLIT8[';:, 

15078 STZECWORD],MDP 0, 

15079 FLAG2?,NEXT/FP.CVrFi,90 
15080 

15081 FX.CVTFJ.SU8G5: 

15082 ;1— 

15083 Q ZLIT4CA2J-MCMDR3, 

15084 NFXT/FP.CVTFi.bNT 



MASK OUT ALL BUT BIAS BIT 
IS THE BJT SET 



EXP < 

PREPARE FOR EMODG RETURN 

SET INTEGER TO 

CHECK ON ROUND BIT CLEARED 



EXP > 

Q GETS BIAS AND 32 MOR HAS 



L_ 



CMT098.MfX 
FLOAT. MIC 



MICRO? 1M(01 
F loating poi'n 



J 06EA, 0980,5C12,0A7A,0AE7,006B,6 



G6B6. 0980,H10,U9A,OAE7,006C,1 



U 06B?, 0981, 2C13, 1035, OOA7,006E,B 



U 06E:B, O48O,5BCB,0DF0,0AE7,0861,A 376* 



U 06W*, 0^n,<^157,08B0,8^<67,QQ68,8 



J 0615, OcaO,05Bfc,^iA30,8A67,006B,A 



U U616, OOU, 0587, 0081, AAE/,OOOOJ 



■J 0617, 0580,OC37,?031,OOA7,006E,C 



a 06Er., 0850, 0029, 1030, 00-^.7, 0066, [) 



U 06ED, 0'!.80,5BC8,0DF0, 00^*7, oeS^i^O 376« 



?8-N0V-83 
and CRC 



B 13 
16:30:35 CLOKX Rev 13,00, Clock rate = 160ns 
: FP.CVTFJ.SUB FP.CVTFJ.SUBALT 
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5085 
5086 
5087 

5088 
5089 
5090 
5091 
5092 
5093 
509^ 
L095 

5096 
5097 

5098 
5099 
5100 
5101 
510? 
5103 
510^ 
5105 

5106 
5107 

5108 
5109 
5110 
5111 
511? 
5113 
51U 
5115 
5116 
5117 
5118 
5119 

51?0 
5121 
51?? 
51?3 
51?^ 
51?5 
51?6 
51?7 

51?8 
51?9 
5130 
5131 

513? 



FP.CVTFi.SUB: 



we MCTEMP5].A/yD.ZLIT0E803, 
WX.NE.O?,MOR_0 

=0 
FP.CVTFJ.SUBALT: 

;0 

Q MCTEMP53-ZLJT0C80], 

STZECWORD],MDR^0, 

FLAG2?,NEXT/FP.CVTFI.90 



;1 



Q_2LiT0EOA0]-MCMDRJ 
FP.CVTFJ,ENT: 



=00 



PL Q-MCTEMP5], 
MDR 0, 
EXPONENT RANGE? 



;00 

MDR (MCMDR3 RCTEMP?]) .RR.P, 
CLEAR FLAG?, 
JR<?>?,NEXT/FP.CVTF1.30 



;01 ■ 

MDR RCTEMP?], 
ADDT(FLAGO)?, 
NEXT/fP.CVTFJ.35 



;10 

RCTEMP5] 0-MDR 0, 
CLEAR FLAG?, 
RETURN C+1] 



;11 

D_ZLJT0[?0] 



O^D+0, 

SFT OV£R(FLAG?) 



PL Q-MCTEMP5], 
EXPONENT RANGE?, 
NEXT/FP,CVTFi,50 



MASK OUT ALL BUT BIAS BIT 
JS THE BJT SET 



; EXP < 

; PREPARE FOR EMOD RETURN 

; SET INTEGER TO 

; CHECK ON ROUND BIT CLEARED 

; EXP > 

; Q GETS BIAS AND 32 MOR HAS 



LOAD UP PLATCH WITH EXPONENT OIFF 
SET UP FOR LATER 
WHAT IS EXP RANGE 



WB <1'-31> EXP 

GET INTEGER 

BE SURt FLAG IS CLEAR 

EMODX OR CVTS? OR 6 FLOAT TYPES 

WB=0 EXP 3? 

VALUE NEGATIVE? 

ZERO OUT THE EXP FOR EMODX 

WB=3? EXP =0 
INTEGER IS 
CLEAR FLAG MAY BE USED FOR ROUND 



WB >3? EXP >3? 

SET UP TO INCREMENT 



SUB FROM 3? AND BIAS 
OVERFLOW TIME 



SET UP PLATCH WITH DIFF 
MORE TESTING 



CMT098.MCX 
FLOAT. MIC 



MICR02 1M(01) 28"N0V-8j 
F loating point and CRC 



C 13 
16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
: FP.CVTFJ.SUB FP.CVTFI .SUBALT 



Page 36A 



u 06B8, OA86,?137,0030,COA7,006E,E 



U 06B9, gab;, 0587, 0051, A047, 0068, 8 



U 06FE, 0C86, 3137, OOBD, 8047,0000,1 



U 06BA, 0054,3592,4030,8047,0053,7 



U 06BB, 0484, 05B7,04B1, 4047, 006C,0 



U 06C0, 0084, 05F7,0A10, 8047, 0868, C 
U 06C4, 0910, 0EF6, 4030, r847,006E,F 



337* 



u 06EF, 0486,?137,0A30,C047,086B,C 323* 



U 06BC, 0854,3592,4030,8047,0054,2 



J 06BD, 0084, 3592, 4030, 8047, 005*;, 2 



15133 =0 

15134 FP.CVTFJ.30: 

15135 ; 

15136 MCTEMP2] (MB RCTEMP3J) .RR.P, 

15137 NEXT/FP.T3ZER0 
15138 

15139 ;1 

15140 RCTEMP5] 0, 

15141 NEXT/FP.rvTFi.30 
15142 

15143 FX.T32ER0: 

15144 FP,T32ER0: 
15145 

15146 MCTEMP3] (MB RCZEROJ) .RR.P, 

15147 RETURN C+1] 

15148 =0 

15149 FP,CVTFJ.35: 



;0- 



RCTEMP2] M[TEMP33, 
SET OVER7FLAG2), 
NEXT/FP.CVTFI.75 



15150 

15151 

15152 

15153 

15154 

15155 

15156 

15157 

15158 

15159 =0** 

1516C 

15161 

15162 

15163 

15164 

15165 

15166 

15167 

15168 

15169 

15170 

15171 

15172 =0 

15173 FP.CVTFI. 45: 

15174 ;0 

15175 RCTEMP2] MCTEMP33, 

15176 SET OVER7FLAG2). 

15177 NEXT/FP.ZER0TEMP3 
15178 

15179 FX.T3TOT2.' 

15180 FP.T3rOT2: 

15181 ;1 

15182 RCTEMP2] MCTEMP3J, 

15183 NEXT/FP,ZER0TEMP3 



;1 

RCTEMP5] 0, 
FLAG2? 



;0**- 

R[TEMP2D RB.ASL.1, 

WX.EQ.0?T 

NEXT/FP.CVTFI.45 

• U* 

PL_[1F], CLEAR 0VER(FLAG2) 



MCTEMP2] (MB RETEMP3J) .RR.P, 
WX.EQ.O?" 



FOR CVT INSTRUCTIONS 

GET BITS 0-31 OF FRACTION 



FOR EMODX INSTRUCTIONS 
OR GFLOAT INSTRUCTIONS 



USED BY G FLOAT TYPE 
GET BITS 32-63 

VALUE POSITIVE OVERFLOW TIME 

FINISH UP 

VALUE NEGATIVE MORE TESTING FOR -2**32 
VALUE NEGATIVE MORE TESTING 
ROUND OR TRUNCATE? 



TRUNCATE 

SHIFT OFF KNOWN BIT 31 

WAS IT OK CASE 



ROUND 

CHECK FOR THE OVERFLOW CASE 



GET THE 32 BITS OF INTEREST 



THIS IS NOT GOOD OVERFLOW TIME 
SET UP FRACTION BITS 0-31 
SET THE OVERFLOW FLAG 



THIS IS -2**32 OK 

SET UP FRACTION BITS 0-31 

THIS IS USED ALSO TO MOVE T3 TO 



T2 



CMT098.MCX 
FLOAT. MIC 
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Floating point and CRC : FP.CVTFI.SUB FP.CVTF J .SUBALT 
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U 05A0, 0480,2137, 0050, CA67, 0068, E 



U 05A1, 0C80,05Bl,A030,CA67,0A68,E 



U 0542, 0884, 05B7,00B0,C047, 0000,1 



U 0543, 0880, 0029, 1030, 0047, 0468, E 



U 0544, 0480,5BC8,0DF0,04E7,0853,6 376* 



U 06BE, 0886, 3137, 003D, 8047, 0068, F 



J 06BF, 0C84, 0587, 0031, 4047, 0068, C 



15184 =000 

15185 FP.CVTFJ.SO: 

1 51 86 ; 000— 

15187 MDR (MCTEMP23 RCTEMP3]) .RR.P, 

15188 NEXT/FP.CVTFI.55 
15189 

15190 ;001 

15191 MDR RCTEMP3], 

15192 PUSn,NEXT/FP.7ER0TEMP2 
15193 

15194 FX.ZER0TEHP3: 

15195 FP.ZER0TEMP3: 

15196 ;010 

15197 RCTEMP3] 0, 

15198 RETURN C+1] 
15199 

15200 
15201 
15202 
15203 
15204 
15205 
15206 
15207 

15208 = 

15209 =0 

15210 FP.CVTFJ.55: 

1 521 1 ; — • 

15212 MCTEMP3] (MB RCZEROJ) .RR.P 
15213 

15214 ;1 

15215 RCTEMP5D 0, 

15216 NEXT/FP.CVTFl.45 



;011 

Q D+Q, 
PDSH,NEXT/FP.ZER0TEMP2 



;100 

PL 0"MCTEMP5],MDR 0, 
EXPONENT RANGE?, " 
NEXT/FP.CVTFI.70 



WB 1-31 EXP 33-63 
INTEGER TEMP IN MDR 



W8 = EXP 64 

MOVE THE INTEGER DIRECTLY 

GO ZERO BOTH PARTS FRACTION 



EXP = 32 ALREADY FILTERED 
USE FOR PREVIOUS WORD 
ZERO OUT TEMP3 



BUMP UP Q AGAIN 



PLATCH GETS DIFF 

INTEGER ZEROED FOR >95 EXPONENT 



; GET BITS 0-31 OF FRACTION 



ZERO OUT EXPONENT 
CONTINUE ENDUP 



CMT098.MCX 
FLOAT. MIC 



U 0536. 0880, 5137, 003D, 8467, 0053, 7 



U 0537, 0A8A, 0567,0031, 4047, 005A, 2 



U 06F0, 0C8A, 0587,0080,4047, 0000,1 



U 06C1, 0886, 503A,40BD, 8047, 0000,1 
U 06C5, 0C14, 0587, 0080, 8047,0000,1 



GET INTEGER BITS 



ZERO OUT EXPONENT 



E 13 
MICROS 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Floating point and CRC : FP.CVTFI.SU8 FP.CVTFI.SUBALT 

15217 =10 

15218 FP.CVTFI.70: 

1 5219 ; 1 

15220 MDR (MCTEMP3] RCZER03) .RR.P 
15221 

15222 FP.CVTFI.75: 

15223 FX.CVTFI.75: 

1 5224 ; 11 

15225 RCTEMP510, 

15226 NEXT/FP.ZER0TEMP3 
15227 

15228 FX.ZEROTEMPI: 

15229 FP.2ER0TEMP1: 

1 5230 

15231 RCTEMPi: 0, 

15232 RETURN C+1] 
15233 

15234 =0** 

15235 FP.CVTFI.90: 

15236 FX.CVTFI.90: 

1 5237 ; 0** 

15238 METEMP5D Q, 

15239 RETURN C+1] 
15240 

15241 ;1** 

15242 RCTEMP2] 0, CLEAR FLAG2, 

15243 RETURN [+1] 
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ZERO OUT FRACTION 



FOR EMODS AND CVTS OTHER THAN RFL,RDL 



CLEAR ROUND POSITION 
FOR CVTRFL^RDL 



CMT098.MCX 
FLOAT. MIC 



M1CR02 1M(01) 
Floating point 



28-N0V-83 
and CRC 



F 13 
16:30:35 CLOKX 
: FP.AC8F 



Rev 13.00. Clock rate = 160ns 
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152AA 

15245 

152A6 

152A7 

152A8 

15249 

15250 

15251 

15252 

15253 

15254 

15255 

15256 

15257 

15258 

15259 

15260 

15261 

15262 

15263 

15264 

15265 

15266 

15267 

15268 

15269 

15270 

15271 

15272 

15273 

15274 

15275 

15276 

15277 

15278 

15279 

15280 

15281 

15282 

15283 

15284 

15285 

15286 

15287 

15288 

15289 

15290 

15291 

15292 

15293 

15294 



.TOC " Floating point and CRC : FP.ACBF " 

4F ACBF limit.rf,add.rf,index.mf,displ.bw 
Input: 



Q limit.rf 

MDR addend. rf 

Resources: 

MTenip9 
For addend 
**Temp2 
Temp5 
FlagO 

(ADDKFLAGO)) 
For index 

**TempO fraction 
Temp7 exponent 
Flag1 sign of index 

?ADD2(FLAG1)) 

**f these temps have different contents 
on return from the FP.ADDRTN routine 



saves limit 

fraction 
exponent 
sign of addend 






PC 
Subroutines: 

OS. MOD 

FP.ADDF0P1 

FP.ADDF0P2 



limit packed rotated for comparison 
new index rotated for comparison 
may be incremented by displacement 



get index 
parse addend 

parse index call FP.ADDRTN to 
perform add normalize and round and pack 
routines also called 
Operation: 

Both addend and index are parsed and validated 

Tho add function is performed in common 

flows at FP.ADDRTN. Return is with new index 

packed in Temp2. The displacement is 

fetched from the XB and the new index written out 

No return if floating underflow (f\J bit set) 

or floating overflow detected in normalization routine 

Otherwise the sign of the addend is checked to 

determine the branching test 

If the addend >=0 

index <= limit branch 
if the addend < 

index >= limit branch 
After adjusting the PC if appropriate exit is made 

**^*******N0T AN FPA INSTRUCTION********** 



CMT098.MCX 
FLOAT. MIC 



M1CR02 1M(01) 28-NOV-83 
Floating point and CRC 



G 13 
16:30:35 CLOKX Rev 13.00. Clock rate = 160ns 
: FP.ACBF 
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U OOEO, 0C86,903A,41BD,80A7, 0^11,0 



U 00E1. 0086.203A,403D,80A7.045AJ 



U 00E2, 0C85,2A37,0AB1,C0A?,0C59,8 323* 



U 00E3, 0C8O,9A37,OABO,O047,OC61,C 323* 



U OOEA, 0C6A,2592,AA2C,A5DA,006C,2 



U 06C2, 0A80, 0028,0660, 00^7,0861, 9 368* 

U 06C3, 0^80,0028, 0860,00^7,0861, 9 368* 

U 0619, 0080, 0002, A03D, 8587,0061,6 
U 0618, 0080, 0036, 4130, 00A7,003F, 9 



;001 

MCTEMP2] Q, 
PUSH,NEXT/FP.ADDF0P1 



15295 .RE6I0N/1RDX,R1L,IRDX.R1H/IRDX.R2L,IRDX.R2H 

15296 =000 

15297 FP.ACBF: 

15298 ;000 

15299 MCTEMP9] Q, 

15300 PUSH,L00"INC BRA?, 

15301 NEXT/OS. HOD 
15302 
15303 
15304 
15305 
15306 
15307 
15308 
15309 
15310 
15311 
15312 
15313 
153U 
15315 
15316 
15317 
15318 
15319 
15320 
15321 
15322 

15323 = 

15324 . REGION/FLOAT. R1L, FLOAT. RlH/FL0Ar.R2L, FLOAT. R2H/FLOAT.R3L. FLOAT. R3H 

15325 =0 

15326 FP.ACBF, 400: 



;010 — 

RCTEMP7: EXP(MlMDRJ), 

FR0.FLT2?, 

PUSH,NEXT/FP.A[)DF0P2 



• Oil 

WB EXP(M[TEMP9]), 

FRO.FLTZ?, 

PUSH, NEXT/FP.ACBF. 500 



. 1 00 

RCDST.R] MCTEMP2], 
WRITE N0TREG,SIZECL0NGJ, 
SET MM.NOINT, 
ADDKFLAGO)?, 
NEXT/FP.ACBF. 400 



LIMIT W , ADD IN MDR 
SAVE LIMIT IN MTEMP9 
GET THIRD OPERAND 



ADD MOVED TO Q INDEX IN MDR 

ADD TO BE PARSED 

TEST VALIDITY OF OPERAND 

TEST VALIDITY OF INDEX 
RETURN ONLY AFTER HAVE ANSWER 
TEMP2 HAS NEW INDEX 
ADDKFLAGO) SET TO REFLECT ADDEND 



TEST VALIDITY OF LIMIT BUT DONT UNPACK 
Q GETS THE ROTATED VERSION OF LIMIT 
FOR COMPARISON 



WRITE OUT NEW INDEX 

NO INTERRUPTS TILL END OF INSTRUCTION 

SIGN OF ADD.RF 



;0 

WB 0"D, 

SICND CMP?,SIZE[L0NG], 

NEXT/FP.ACBF. 450 



15327 
15328 
15329 
15330 
15331 
15332 
15333 
15334 
15335 
15336 

15337 =01 

15338 FP.ACBF. 450: 

15339 ;01 

15340 PC PC+MCTEHPOJ 
15341 

15342 ,'11 

15343 IRD1 



• 1 

WB^D-Q, 

SISND CMP?,SIZECL0NG], 

NEXT/FP.ACBF. 450 



ADD.RF IS POSITIVE 

LIMIT-INDEX 

OR INDEX-LIMIT IF BOTH NEG 

TESTING FOR BRANCH 

ADD.RF IS NEGATIVE 

INDEX-LIMIT 

OR LIMIT -INDEX IF BOTH NEG 

TESTING FOR BRANCH 



>=0 BRANCH CONDITION 
BUMP PC By DISPLACEMENT 

<0 NO BRANCH CONDITION 
EXIT 



CMT098.MCX 
FLOAT. MIC 



U 061C, OC80,0036,4030,OOA7,OOFF,8 

U 061D, 0C80,23B7,26D0, 0047, 0862,1 357* 

U 061E, OCOC,O5B7,1032,00A7,006F,1 
U 061F, 0808,9387, 1010, 0047, 006F,1 

U 06F1. OA80,23B7,2010,0047,006F,3 

U 0621, 0080,9387, 1010, 00A7,006F, 3 
U 0623, 0048,9387, 1010, 00A7,006F, 2 
U 06F2, 0480, 0020,7030, 0047, 006F, 3 



;01 

D MCTEMP2J.RR.16, 

W5<31"30>?, 

NEXT/FP.ACBF.550 



;10 

RCTEHP8] Q 0, 
CLEAR FLAgT, 
NEXT/FP.ACBF.525 



H 13 
MICR02 1M(01) 28-N0V-83 16:30:35 CLQKX Rev 13.00, Clock rate = 160ns 
Floating point and CRC : FP.AC8F 

15344 =00 

15345 FX.ACBG.500: 

15346 FP.AC8F.500: 

15347 ;00 ■ 

15348 NEXT/JE.OPER, FAULT 
15349 
15350 
15351 
15552 
15553 
15354 
15355 
15356 
15357 
15358 
15359 
15360 
15361 
15362 
15363 

15364 FP.AC8F.525: 
15365 

15366 D MCTEMP2].RR.16, 

15367 NEXT/FP.ACBF.570 

15368 =01 

15369 FP.AC8F.550: 

15370 ;01 

15371 Q MCTEMP9D,RR.16, 

15372 NEXT/FP.AC8F.570 
15373 

15374 ;11 

15375 Q METEMP9J.RR.16, 

15376 sET FLA61 
15377 
15378 

15379 D Q Q D, 

15380 NEXT/FP,ACBF.570 
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;11 

CLEAR FLAG1, 

MCTEMP93.RR.16 



RESERVED OPERAND ON LIMIT 



LIMIT < 

ROTATE INDEX FOR COMPARISON 

IS INDEX ALSO NEGATIVE 



LIMIT = 

ZERO OUT OPERANDS USED FOR ACBD 
FLAG USED FOR SECOND HALF ACBD 
ROTATE INDEX AND RETURN 

LIMIT > 

FLAG USED FOR SECOND HALF ACBD 

ROTATE LIMIT FOR COMPARISON 



ROTATE INDEX FOR COMPARISON 
GET DISPLACEMENT 



INDEX IS POSITIVE 

ROTATE THE LIMIT FOR COMPARISON 

GET DISPLACEMENT 

INDEX IS NEGATIVE ALSO 

ROTATE THE LIMIT FOR COMPARISON 

SET FLAG FOR SECOND HALF OF ACBD 



INVERT THE TWO OPERANDS 
GET DISPLACEMENT 



CHT098.MCX 
FLOAT. MIC 



U 06F3, 0886, 8036,^030, 0087, 0A71,F 
U 06F4, 0986,8C12,0470,08A7,006C,6 

U 06C6, 0880,2437, 0AB0,00A7, 0862,^ 323* 



U 06C7, 0820, 2077, 0AB0,00A7, 0862, 4 335* 



U 071F, 0087, 7815, 009D,A047, 0000,1 



I 13 
M1CR02 IM(Ol) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Floating point and CRC : FP.AC8F 

15381 ;=0 

15382 06F3: ;*********FORCE ADDRESS*********; NEED NOT BE JUST SEQ MODE 64 

15383 FP.AC8F.570: 
1 5384 ; • 

15385 MCTEMP8] PSL, 

15386 PUSH, NEXT/FP.ACBF. 580 
15387 

15388 06F4: 
15389 
15390 
15391 =0 
15392 
15393 
15394 
15395 
15396 
15397 
15398 
15399 
15400 
15401 
15402 

15403 071F: 

15404 FP.AC6F.580: 

15405 ; ; GET DISPL FROM XB 

15406 MTEMPO SEXT(X8)+RC2ER0] PC PC+2,; BUMP UP PC ALSO 



Page 370 



U 0624, 0C80, 0036, 4030, 0047, OOFF, 8 

U 0625, 0980, 8C12,40B0,40A7, 0000,1 

U 0626, 0580, 8C12, 4080, 20A7, 0000,1 

U 0627, 0D80,8C12,40B0,00A7, 0000,1 



;1 

MCTEMP8D MB.AND.ZLiTOCI], 
GFL0AT(FCAG4)? 

;0 

WB EXP(M[TEMP2]), 

FRO.FLTZ?, 

NEXT/FP.VALIDCC 

,1 

we MCTEMP23.XZ.MM, 
CLEAR GFL0AT(FLAG4), 
FRO.FLTZ?, 
NEXT/FP.VALIDCC 



; GET THE C BIT TO SAVE 
; GET THE DISPL FROM XB 



STRIP TO C BIT ONLY 
WAS IT GH TYPE 

ACBF OR ACBD 

GET THE SETTING FOR CCS 

RETURN TO CALLER 

ACBG OR ACBH 

SET THE CCS 

PL/SL MUST BE SET FOR G OR H 



RETURN IS TO CALLER 



;*********FORCE ADDRESS*********; 



15407 
15408 
15409 

15410 =00 

15411 FX.VALIDCC: 

15412 FP.VALIDCC: 



RETURN C+IJ 



15413 
15414 
15415 
15416 
15417 
15418 
15419 
15420 
15421 
15422 
15423 
15424 
15425 
15426 



;00 • 

NEXT/IE. OPER. FAULT 



;01 

CC MCTEMP8J.0R.ZLIT0C8J, 
RETURN C*l] 



;10 

CC MCTEMP8J.0R.ZLIT0C4], 
RETURN C + n 



;11 

CC MCTEMP8].OR.2l.ITOr.03, 
RETURN C+1] 



RETURN TO CALLING ROUTINE 

USE FOR GH FLOAT 
RESERVED OPERAND 

NEW INDEX < 
NEW INDEX = 
NEW INDEX > 
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U 0359, 0086,95BE,A030,40<!.7,0062,8 



U 0628, 0085,236^0192, 00^7, 0-118,0 



15427 .TOC 

15428 

15429 

15430 

15431 

15432 

15433 

15434 

15435 

15436 

15437 

15438 

15439 

15440 

15441 

15442 

15443 

15444 

15445 

15446 

15447 

15448 

15449 

15450 

15451 

15452 

15453 

15454 

15455 

15456 

15457 

15458 

15459 

15460 

15461 

15462 

15463 

15464 

15465 

15466 



Floating point and CRC : FP.ACBD " 

***************************************************************************** 

6F AC8D Limit. rd, add. rd,index.md/dispL.bw 

Input: 



Tempi 

MDR 
Resources: 

MTemp9 

Rtemp8 

TempO 

Q 

D 
Subroutines: 

OS.DRED 



limit bits 0-31 
bits 32-63 

limit packed bits 0-31 

bits 32-63 

displacement 

limit rotated for testing 

index rotated for testing 

add.rd return through 
IRDROM to FP.ACBD. 100 
which does add, normalize pack 
operations before returning 



Operation: 

The limit is saved, OS.DRED gets the addend. rd 

return is through IRDROM to FP.ACBD. 100 

to get index parse validate it and perform the 

add operation and then normalize round and 

pack the result before returning 

Temp2,Temp3 contain the new index The limit 

is validated and the new index written out 

If overflow exit is to FP.ENDUP1 

Otherwise the comparison as described in 

ABCF is made 

Note only if the 1st 32 are the same is it 

necessary to compare the low order 32 bits 

In either case these comparisons end up 

in common flows with the ACBF instruction. 



***t**«***f^OT AN FPA INSTRUCTION********** 

***************************************************************************** 



15467 

15468 ,RE6I0N/IRDX.R1L,IRDX.R1H/IRDX.R2L,1RDX.R2H 

15469 FP.ACBD: 
15470 

15471 M[TEMP9] RCTEMPI] 

15472 

15473 .REblON/FLOAT.RiL, FLOAT. R1H/FL0AT.R2L, FLOAT. R2H/FLOAT.R3L, FLOAT. R3H 

15474 =00 

15475 ;00 

15476 RCTEMP8] MCMDR].RR.16, 

15477 LOO INC BRA?, 

15478 PUSH, NEXT/OS. DRED 



******************** 
SAVE BITS 0-31 OF LIMIT 



ROTATE LOW BITS 32-63 

RETURN IS THRU IRDROM TO FP.ACBD. 100 

RETURN AFTER ADD ALL DONE 
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U 0629, OC8O,9m57,0AB0,0OA7,0C.61,C 323* 



U 062A, 0C6A,2592/*03C,45DA,0A6F,5 



U 062B, 008A,3592,AA2F,AbDA,006C,8 



U 06C8, OA80,002B,OA20,18C7,086C,A 339* 



u 06C9, 0<;80,0028,0A?0J8C7,086C,A 339* 



;01 ■ 

we EXP(MCTEMP9J), 

FRD.FLTZ?, 

PUSH, NEXT/FP.AC8F. 500 



15479 
15480 
15A81 
15482 
15483 
15434 FX.ACe6,345: 

15485 ;10 

15486 RCDST.RD MCTEMP23, 

15487 WRITE NOTREG, SIZECIDEPJ, 

15488 SET MM.NOINT, 

15489 PUSH,NEXT/FP.JNCVA 
15490 

15491 FX.AC86,350: 

15492 ;11 

15493 RCDST.R+1] MCTEMP33, 

15494 WRITE NOTREG,SIZECLONGJ , 

15495 ADDKFLAGO)?, 

15496 NEXT/FP.ACBD.400 
15497 

15498 =0 

15499 FX.ACBD.400: 

15500 FP.ACeD.400: 
15501 
15502 
15503 



1550^ 
15505 
15506 
15507 
15508 
15509 
15510 
15511 



;0- 

WB Q-D, 

ALOS SIGN0,SIZE[L0NG], 

WX.EQ.O?, 

NEXT/FP.ACBD.450 



;1-- - 

WB D-Q, 

ALDS SIGND,SIZECL0NG], 

WX.E3.0?, 

NEXT/FP.ACBD.450 



TEST VALIDITY OF LIMIT 



WRITE NEW INDEX 



NO INTERRUPTS ALLOWED 
BUMP UP VA 



WRITE SECOND HALF OF INDEX 

CONTINUE TESTING 

DO NOT ENABLE INTERRUPTS 



ADD.RD POSITIVE 
LIMIT -INDPX 
SAVE CUNDITIONS 



ADD.RD NEGATIVE 
INDEX-LIMIT 
SAVE CONDITIONS 
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U 06CA, 0C80, 0036,^670, 18^7,0061, 9 



u 06CB. 0C80, 3381), 7512,00^7, 0062, C 



U 062C, 0880,0028,0020J0C7,006C,A 



u 0620, 0880, 0028, 0020, 10C7,006C, A 



U 062E, 0808,0028,0020, 10C7,006C, A 



U 062F, 0808, 0028, 0020, 10C7,006C, A 



U 06r5, 0080,0036,^080, 0^^^^7,0000,1 



15512 

15513 

155U 

1S515 

15516 

15517 

15518 

15519 

15520 

15521 

15522 

15523 

1552^ 

15525 

15526 

15527 

15528 

15529 

15530 

15531 

15532 

15533 

1553A 

15535 

15536 

15537 

15538 

15539 

155^0 

15541 

155A2 

15545 

1554-; 

15545 

15546 

15547 

15548 

15549 

15550 

15551 



= 
FP.AC8D.450: 

;0- 



ALUS'' 
NEXT/FP.ACBF.450 



;1 

D MCTEMP33.RR.16 Q.RCTEMP83, 
FCAG<1-0>? 

=00 
FX.AC8H.500: 

;00 

we Q-D, 

ALOS UNSGN,SJZECL0N63, 

NEXT7FP.ACBD.450 



;01-- 

U8 D-Q, 

ALUS UNSGN,SiZECLONG], 

NEXT7FP.ACBO.450 



;10 

WB D"Q. 

alDs UNSGN^SIZECLONGD, 

CLEAR FLAG1, 

NEXT/FP.ACBD.450 



;11 

WB Q-D, 

ALOS UNSGN,S1ZECL0N6J, 

CLEAR FLAG1, 

NEXT/FP.ACBD.450 



fX.JNCVA 
FI.JNCVA 
FP.JNCVA 



VA VA + '*, 
RETURN C+1J 



FIRST PART NOT EQUAL 
WHAT WAS CONDJTION 



FIRST PARTS EQUAL MORE WORK 

FIX UP SECOND PARTS 

WERE BOTH OPERANDS NEGATIVE 



BOTH POSITIVE ADDEND + 
LIMIT " INDEX 

LATCH THE UNSIGNED COMPARE 
FINISH UP 

BOTH POSITIVE ADDEND - 
INDEX - LIMIT 

LATCH THE UNSIGNED COMPARE 
FINISH UP 

BOTH NEGATIVE ADDEND + 

INDEX-LIMIT 

LATCH THE UNSIGNED COMPARE 

BE SURE FLAG CLEAR 

FINISH UP 

BOTH NEGATIVE ADDEND - 

LIMIT-INDEX 

LATCH THE UNSIGNED COMPARE 

BE SURE FLAG CLEAR 

FINISH UP 



BUMP UP WRITE ADDRESS 
RETURN TO CALLING ROUTINE 
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15552 

15553 

1555A 

15555 

15556 

15557 

15558 

15559 

15560 

15561 

15562 

15563 

1556A 

15565 

15566 

15567 

15568 

1S569 

1S570 

15571 

15572 

15573 

1557A 

15575 

15576 

15577 

15578 

15579 

15580 

15581 

15582 

15583 

1558A 

15585 

15586 

15S87 

15::R8 

155b? 

15590 

15591 

15592 

15S93 

1S59A 

1SS95 

15596 

1S597 

15598 

15599 

^5600 

1S601 

1560t' 



TOC •* F 

* Hi * * * * * * 

5 



loating point and CRC : FP.POLYF " 

5 POLYF arg.rf , degree, rw,tbladdr.ab [R0-R3.wl] 

Input: 



Q 
MDR 
Resources: 



argument (arg.rf) 
degree (degree. rw) 



Tefnp2 
Temp5 
Flaq2 



for argument (FP.MULFOPi to parse validate) 
fraction 
exponent 

sign of argument 
TMUL1(FLAG2)) 

for Partial product (FP.MULF0P2 parse validate) 
TempO fraction 
RTemp8 exponent 
Flag5 sign of operand 

mUL2(FLAG3)) 
Flagi i f operand 

(M0P2ERa(FLAGl)) 

for product step at end 
Tenip2 fraction 
Temp5 exponent 
FlagO sign of product 
CADDKFLAGO)) 

tor next coefficient (FP.MULF0P2 parse validate) 
TempO fraction 
Temp7 exponent 
Flag3 sign of coefficient after parse 

TMUL2(FLAG3)) 
Flagi sign of coefficient for add operation 

(ADD2(FLAG1)) 



RO 



sum (i.e. pariial product) 
packed form 



General resources 
FPDOFFSET MTemp containing FPD index value 1 
D,Q multiplication and temp storage 

6PRs during instruction execution 
RO 1st coefficient or part product 

R1 argument (packed form) 

R2 byte degree (decremented in situ) 

byte 2 PC delta 
byte 3 flag 

bit 30 read last coefficient 
R3 tbladdr 
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15603 

1560A 

15605 

15606 

15607 

15608 

15609 

15610 

15611 

1561? 

15613 

156U 

15615 

15616 

15617 

15618 

15619 

1S6?0 

15631 

1563? 

15625 

1563A 

15625 

15626 

15627 

15628 

15629 

1S6^0 

156:'J1 

1565? 

15653 

15634 

15635 

15636 

15637 

15638 

15659 

15640 
15641 
15642 
15645 
15644 
15645 
15646 
15647 
15648 
15649 
15650 
1565] 
15652 
1565^. 
15654 
15655 
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Output: 



RO 
R1 
R2 
R3 



answer 





tbladdr +degree*4+4 



After fault detected if FPD - 1 



RO 



partial product after iteration prior 
to the one causing fault 



iterations 
delta 

coefficient 
exception 



parse operands 

pa-'se operands 

initial set up 

check interrupt and timer 

step counter 17 

do add operation 

normal i^e^ round, pack 



R1 argument 

R2 <7:Q> ft of iterations remaining 

<23-16> PC 
R3 address of 

causing the 
Subroutines: 

FP.MULF0P1 
FP.MULF0P2 
F?.P0LYFD.SU8S 
IQ.SERV.jp, TS2 
FP,SC17 
FP.ADDRTN 
FP.NORM.SNG 
Operation: 

The argument is parsed and validated. 

FPDOFFSET temp is set to 1 for POLYF instruction 

PP.POLYFD.SUBS gets the address of the coefficient 

table and does the initial preparations sets FPD 

Upon return the 1st coefficient is saved in RO anc' the 

argument in R1 

If the argument is then 

if the degree is the end up routine is called 
if the degree ne then the answer is the last 
coefficient which is fetched 
by adding degree*4 to the tbladdr 
r5 bit 30 set to 
indicate last coefficient 
where to return should a fault occur 
since FPD is already set 
I t the argument is not 

the main loop begins 

if the interrupt or timer must be serviced 

a call is made to IE.SERV.IP.TS2 

it only a timer needs attention 

return is -1 otherwise return is to the 

FPD pack up routine 

if the degree =>0 and no interrupt or timer 

the part product is fetc.-ied from RO and 

unpacked the argument is also unpacked 

the operands are shifted left 1 removing 

the overflow position and the multiplication 

performed reFuU'^'ng in a 32 bit product in D 
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Li OUO, 0COf_,05B?,a03O,8047,0O1E,? 



0!tU 0C86,^OOD, 7030,00^^0463, A 



■.i OIF^, 0186, tC37, 00^0, 08h7, 0463, C 



on. 3, 0£3S,^59£^60^4,0847,0^6F,F 



u OU^, 088A,05B?,AA34,A047,086D,? 5??* 



15656 

15657 

15658 

15659 

15660 

15661 

15662 

15663 

15664 

15665 

15666 

15667 

15668 

15669 

15670 

15671 

1567^ 

15673 

15674 

15675 

15676 

15677 

15678 

15679 

15680 

1S681 

1568? 

15683 

15684 

15685 

15686 

15687 

15688 

15689 

15690 

15691 

15692 

15693 

15694 

15695 

15696 

15697 

15698 
15699 
15700 
15701 



31 bits of significance are saved in Temp? 

and the operand unnormalized to bit 30 

The next coefficient is rfad parsed (FP.MUIFOP?) 

The exponents are added and then properly biased 

A call to FP.ADDRTN performs the add operation 

FP.NORM.SNG normal izes, rounds, packs the product 

if overflow or underflowCFU bit set) detected 

a fault exit is taken 

The degree count is decremented and a check 

for interrupt or timer made 

When all operands have been processed the 

normal end up procedure is to clear R1,R2 

and to exit 



ftftftft*«*ft«tFPA ENTRY AMD INTERFACE********** 
(OS.FRtD.OS.RtiD) - FJ.POLYF 
FPD RESTART - F 1 .POLYF .FPD.RES 



;REGJON/JRDX.RlL,jaDX.^lH/iRDX.R2L,]RDX.R2H 
-000 

;000 — — — 

RCTEMP2D.D.0, 

CLEAR M0PZFR0(FLAG1J, 

NEXT/FP.POLVF.IO 



FP.POLYF.* 

;001 ■ 

MCTEMP23.D MB, 
PUSH,NEXT/rP,HuCF0P1 

FP.POLYF. 10: 

;010 • 

MCFPOOFFSET] ZLITOCU, 
PUSH, NEXT/FP.POLYFD. sues 



RET -1 FROM FP.MULFOPI 

ARG = 

FLAG NOT NEEDED MUST BE CLEAR FOR READ 

CONTINUE PROCESSING FOR AWHlLe 



ftA«*«ft«««ft««««4ft«(«44 



;011 ■ 

RCRO] MCHDR], 

CCOPITSIZECLONG], 

PUSH, NEXT/FP. POL YFD.VAR3 



;100 ■ 

RCRl] D,WX.£0.0?, 
NEXT/FP. POLYF, 115 



Q DESTROYED GET ARG TO HBUS SOURCE 
PARSE TEST VALIDITY OF ARG 



RET +1 ARG OK 

SET FPDOFFSET REGISTER 

AND SET FPD BEFORE RETURNING 

HAVE ALL OPERANDS 
SAVE FIRST COEFFICIENT FPD IS SET 
SET CONDITION CODES TENTATIVELY 
SAVE VA IN ft3 

DEGREE MAY BE IF SO 1ST COEFF 
IS ANS. D HAS ARG 
CONTINUE ON 



,REGION/FLOAT,RlL,rL0AT.RlH/FLOAT.R2L,FL0AT.R2H/FL0AT.R3L,FL0AT.R3H 
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0650, 08E5,B592,A03A,C0A7,006F,E 

0631, 0186, AC10, 0030,20^7,0^70,0 

0632, 0081,8001, 0031, 0AA7,006F, 6 



U 06F6, 0880, 0036, 4020, 0A50,006C,C 



U 06CC, 0C09,2A37,0AB0,00A7,0C5a,C 323* 



U 06CU, 0085, 2592, 402A,08A7, 0063, 6 



U U63A, 0000, 05BE,403A, 0467, 006C,E 



U 0635, 0980,OC37,2AFO,OOA7,OAF7,0 



U 0636, 0484,0587,0034,4047,0063,0 



;01 • 

MCTEMP4D MB-ZLIT0C43, 
PUSH, NEXT/FP. POL YFD.8T30 



15702 =00 

15703 FI.P0lYF.20: 

15704 FP.POLYF. 20: 

1 5705 ;00 

15706 RCR3] MCVAD, CLEAR FPD, 

15707 NEXT/rP.POLYFD.END 
15708 
15709 
15710 
15711 
15712 
15713 
15714 

15715 = 

15716 FP.POLYF. 22: 

15717 ; 

15718 READ,SJZE[L0N6J, 

15719 VA VA+4 
15720 

15721 =0 

15722 FP.POLYF. 25: 



;10- - ■ 

VA MCVA3+RCTEMP4: 



;0- 



we EXP(MCMDR3), 

FRO. FLT2?, CLEAR FLA61 , 

PUSH, NEXT/FP. MULF0P2 



;1 

RCR03 MCMDR], 
CCOPlTSiZECLONG], 
NEXT/FP. POLYF. 55 



15723 
15724 
15725 
15726 
15727 
15728 
15729 
15730 
15731 
15732 

15733 =00 

15734 FP.POLYF, 50: 

15735 ;00 

15736 MDR RCRO], CLEAR FLAGO, 

15737 NEXT/FP. POLYF. 60 
15738 

15739 ;01 ■ 

15740 D ZLJTOCO.l, 

15741 IRTPEND OR TIMER?, 

15742 PUSH, NE XT/I E.SERV.JP.TS2 
15743 

15744 FP.POLYF. 55: 

15745 ;10 ' 

15746 RCR1J 0, 

15747 NEXT/FP. POLYF. 20 

15748 - 



DEG=0 

R3 GET THE UPDATED ADDRESS 

FPD NOW CLEAR 

DEG NE 

ACCOUNT FOR INCREMENTED VA 

SET BIT 30 FOR SPECIAL READ 



INCREMENT VA TO POINT TO LAST COEF 



GET COEF 



TEST VALIDITY OF LAST COEF 



HAVE LAST COEF 

SAVE IT IN RO 

SET CONDITION CODES BASED ON IT 

FINISH UP INSTRUCTION 



LOOP >=0, NO INT 
GET PARTIAL PRODUCT 
CONTINUE PROCESSING IN LOOP 

LOOP >=0 INT OR TIMER 
CLEAR OUT D FOR FPD FAULT 

RETURN -1 IF ONLY TIMER 



LOOP <0 DONE 

START THE FINISH UP 

FINISH UP 
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U 06CE, 0C0D.2A37,0AB2,00A7,0C5B,C 323* 



u 06CF, 0008,0036,A020,0A50,005A,A 



U 05A9, 0A08, 0036, A030, 0047, 005-;, B 



U 054A, 0886,25BE,A03A,A0A7,0A63,A 



U 05AB, 0180, 0C37, 0570. 8907,0455, 6 



U 054C, 0C80, 0027, 9320, 0047, 0054, C 



U 054D, 041D,2437,0AB1,C047,0C5B,C 323* 



U 054E, 0086,25B2,46F0,0047,013F,4 



15749 =0 

15750 FP.POLYF. 60: 



;0- 

RCTEMP8] EXP{MCMDR3), 

CLEAR M0P2ER0(FLA61), 

FRO.FLTZ?, 

PUSH,NEXT/?P.MULF0P2 



;1 

READ,SI2ECL0NG],VA VA+4, 
CLEAR MOPZERO(FLAGT), 
NEXT/FP.POLYF.62 



• 001 

CLEAR MOPZERO(FLAGI), 
NEXT/FP. POLYP. 63 



15751 
15752 
15753 
15754 
15755 
15756 
15757 
15758 
15759 
15760 
15761 

15762 =^000 

15763 =001 
15764 
15765 
15766 
15767 

15768 FP.POLYF. 62: 

15769 ;010 ' 

15770 MCTEMP2J RCR13, 

15771 PUSH,NEXT/FP.MULF0P1 
15772 

15773 FP.POLYF. 63: 

15774 ;011 

15775 STEPC ZL1T0[17.], 

15776 MULHrLAG2) XOR MUL2(FLA63) ?, 

15777 PUSH,NEXT/FP.P0LYF.75 
15778 

15779 PP. POLYP. 65: 

15780 

15781 

1578? 

15783 

15784 

15785 

15786 

15787 

15788 

15789 

15790 

15791 

15792 

15793 

15794 

15795 



; 1 00 - 

MULFAST+ CAND W RCTEMPQ], 
D8Z STEPC?, SIZECLONG], 
NEXT/FP. POLYP. 65 



;101 

RCTEMP7] EXP<M[MDR]), 

CLEAR MUC2(FLA63), 

FRO.FLTZ?, 

PUSH, NEXT/FP. MULF0P2 



;110 ■ 

MCTEMP2] D, 
W8<31"30>?, 
NEXT/FP. POLYP. FIX25. 00 



UNPACK PARTIAL PRODUCT 

BE SURF FLAG IS CLEAR 

PARSE SIGN (MUL2(PLAG3)) 

RET TEMPO (FRACT), TEMP8 (EXP) 



GET COEF INTO MDR 

BE SURE IT IS CLEAR AGAIN 

SKIP AROUND RETURN 



SHOULD NOT GET RET-1 

BUT BULLET PROOF IT FOR FPD 

CONTINUE ON 



UNPACK AR6 CANT GET ZERO HERE 
TEMP2 & Q (FRACT) TEMP5 (EXP) 



SET STEPC TO 17 
PRODUCT SIGN 



THE MULTIPLY 
DONE YET 



PARSE NEXT COEFFICIENT 
BE SURE FLAG IS CLEAR 



ALL DONE 

UNNORMALIZE TO BIT 30 TEST 
IS BIT 31 SET OR IS FRACT 0? 
******FIX FOR VER 25 
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u 0639, 0C82,0E7D,0021,^0A7,006F,7 



U 063B, 0A86, 2001, 85FD, 80^7, 0060,0 



U 06F7, 0586, 2E12,05FF,F047, 0060,0 



U 0600, 0886,5001 ,0AD2, 0047, 006D,0 



U 0602, 0C16, 5001, 0012, 0047, 006F, 8 



U 06F8, 0D0E,5C10, 0014,0047, 0055, 3 



l.i 0556, 0006, 0205, COBD, 8047, 0000,1 



U 0557, 0846, 0205, COBD, 8047, 0000,1 



15796 639: 

15797 FREE. 0639: 

15798 ;01 ■ 

15799 RCTEMP5D.S1Z RB-1 , 

15800 SIZECLONG], 

15801 NEXT/FP.P0LYF,68 

15802 638: 

15803 FREE. 0636: 

1 5804 ; 1 1 

15805 MCTEMP23 MB.SR.I, 

15806 MOPZERO(FlAGI)?, 

15807 NEXT/FP.P0LYF.70 
15808 

15809 FP.POLYF. 68: 
15810 

15811 MCTEMP2] MB.ANO.OLJTOlIFE], 

15812 MOPZERO(rLAGl)? 

15813 =0* 

15814 FP.POLYF. 70; 

1 581 5 ; 0* - 

15816 MCTEMP5] MB+RCTEMP8J, 

15817 SIZECW0R5], 

15818 MUL2(FLAG3)?, 

15819 NEXT/FP.P0LYF.85 
15820 

15821 
15822 
15823 
15824 
15825 
15826 
15827 
15828 
15829 
15330 
15831 

15832 =10 

15833 FP.POLyF.75: 

1 5834 ; 1 

15835 CLEAR ADDKFLAGO), 

15836 MCTEMPOD (MB Q).SL.1, 

15837 RETURM [+1] 
15838 

1 5839 ; 11 

15840 SET ADDKFLAGO), 

15841 MCTEMPOJ (MB Q).SL.1, 

15842 RETURN C+1] 



;1* 

MCTEMP5] MB+RCTEMP8:, 

SIZECWORC], 

CLEAR MUL1(FLA62) 



MCTEMP5] MB-ZLIT0C80], 

SIZECWORD], 

CLEAR MOPZERO(FLAGI), 

NEXT/FP.P0LYF.100 



NOT USED IN VERSION 25******* 

VALUE IS 01XXXXXX 

MOVE BP DEC EXP 

KEEP ONLY 31 BITS OF SIGNIFICANCE 

NOT USED IN VERSION 25***** 

VALUE IS 1XXXXXXX 

SHIFT IT RIGHT ONE 
WAS THE COEFFICIENT 



GET RID OF 32ND BIT OF SIGNIFICANCE 
WAS THE COEFFICIENT 



COEFFICIENT NOT ZERO 
ADD EXPONENTS 

USE WORD SIZE FOR OVERFLOW 
CONVERT FLAG TO FLAG2 



COEFFICIENT IS ZERO 

ADD EXPONENTS 

USE WORD SIZE FOR OVERFLOW 



REMOVE THE BIAS 
CLEAR THE FLAG 



PRODUCT IS POSITIVE 
CLEAR THE SIGN FLAG 
SHIFT OPERANDS LEFT 1 



PRODUCT IS NEGATIVE 
SET THE SIGN FLAG 
SHIFT OPERANDS LEFT 1 



CMT098.MCX 
FLOAT, MK 
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u 13F4, 0186,5C37,0O3A,O047,013F,3 



U 13F5, 0C82,0E7D,0O21,4OA7,006F,7 



U 13F6. 0A86, 2001, 85FD, 8047. 0060,0 



U 13F7, 0A86, 2001, 85FD, 8047, 0060,0 



U 13F3, 008A,05B7,05F2, 0047, 0060,0 



• 01 

RCTEMPSD.SIZ RB-I , 

SI2ECL0NG], 

NEXT/FP-P0LYF.68 



158A3 15F4: 

15844 FP.P0LYF.FIX25.00: 

1 5845 ; 00 

15846 MCTEHP5] ZLIT0C80], 

15847 NEXT/FP.POLYF.FIX25.10 

15848 13F5: 
15849 
15850 
15851 
15852 

15853 13F6: 
15854 
15855 
15856 
15857 

15858 13F7: 
15859 
15860 
15861 
15862 
15863 
15864 

15865 13F3: 

15866 FP.P0LYF.FJX25.10: 
15867 

15868 RCTEMP83 0, 

15869 MOPZEROCrLAGI)?, 

15870 NEXT/FP.POLYF.70 



FJX FOR VER 25***** 

FRACTION IS 

SET UP TO CLEAR EXP FIELD 



VALUE IS OIXXXXXX 
MOVE BP DEC EXP 



; KEEP ONLY 31 BITS OF SIGNIFICANCE 



;10 

MCTEMP2J MB.SR.1, 

MOPZERO(rLAGI)?, 

NEXT/FP.POLYF.70 



VALUE IS IXXXXXXX 

SHIFT IT RIGHT ONE 
WAS THE COEFFICIENT 



;11 

HCTEMP2] MB.bR.1, 

MOPZERO(rLAGI)?, 

NEXT/FP.POLYF.70 



VALUE IS IXXXXXXX 

SHIFT IT RIGHT ONE 
WAS THE COEFFICIENT 



ZERO OUT OTHER EXP FIELD 
SIGN OF NEXT COEF 



CMT098.MCX 

FLOAT. MIC 



MICR02 1M(01) 
Floating point 



28-NOV-83 
and CRC 



6 U 
16:30:35 CLOKX 
: FP.POLYF 
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U 06D0, 050E,5C10,OOK,OOA7,0055J 



U 06D1, 0DAE,5C10,00U, 0047, 0055,1 



U 0551, 0810,5BC0,2B51,C0A7,0C51,0 37A* 



U 0552, 0085,2592,402-^,0847,0060,2 



U 0553, 0018, 0036, 4430, 0047, 046D, 8 



U 0554, 091E,5C10, 0050, F047, 0468, C 



U 0555, OC04, 2592, 4024, 0847, 006D, 2 



U 06D2, 040A,0E7D, 0804, 8047, 0863, 4 410* 



U 06D3, 0886, 4001, CA71, 0047, 0863,0 350* 



15871 

15872 

15873 

15874 

15875 

15876 

15877 

15878 

15879 

15880 

15881 

15882 

15883 

15884 

15885 

15886 

15887 

15888 

15889 

15890 

15891 

15892 

15893 

15894 

15895 

15896 

15897 

15898 

15899 

15900 

15901 

15902 

15903 

15904 

15905 

15906 

15907 

15908 

15909 

15910 

15911 

15912 

15913 

15914 

15915 

15916 

15917 

15918 

15919 

15920 

15921 

15922 

15923 



=0 
FP.P0LyF.85: 

M[TEMP5] MB-2LIT0C80J, 
SJZECW0RI5], CLEAR ADD2(FLAG1), 
NEXT/FP.POLYF.90 

; 1 

MCTEMP5] MB-2LIT0C80D, 
SI2E[W0RD],SET ADD2(FLAG1) 

=000 
=001 
FP.POLYF. 90: 

;001 

PL D MCTEMP5D-RCTEMP73, 

CLfAR MUL1(FLAG2), 
SJGND CMP?,S]2ECW0RDJ, 
PUSH,NEXT/FP.ADDRTN 



• 010 

RCROJ MCMDR], 

CC0P17SI2ECLONG], 

NEXT/FP.P0LYF.115 

FP.POLYF. 100: 

;011- ■ 

CLEAR MUL2(FLAG3), 

ADDKFLAGO)?, 

PUSH,NEXT/FP.DSIGNSET 



;100 - 

MCTEMP5] MB-2LIT0C1E3, 
CLEAR MUC2(FLA63), 
PUSH, NEXT/FP. NORM. SN6 

FP.POLYF. 112: 

.101 

RCR03 MCTEMP2], 
CC0P1,S12E[L0NG], 
CLEAR ADDKFLAGO) 

=0 

FP.POLYF, 115: 

;0 

RCR2].SJZ,RB-1, 
SI2ECBYTE3, CLEAR FLAG1 
COUNT OR INT TIMER?, 
NEXT/FP. POLYF. 50 



; 1 — - 

MCTEMP4] (MB^-R[TEMP4J).SL/I, 
WX.NE.O?, NEXT/FP, POLYF. 20 



COEF SIGN POSITIVE 

REMOVE EXTRA BIAS FROM MULT STAGE 

BE SURE FLAG IS CLEAR 

GO DO ADD ROUTINE 

COEF SIGN NEGATIVE 
REMOVE EXTRA BIAS 
SET SIGN FLAG 



SUB EXPONENTS 
BE SURE FLAG CLEAR 
WHICH EXP BIGGER 
60 DO THE ADD 

RET +1 ANS IS SRC2 (COEF) 

SAVE NEW PART PRODUCT 

SET CONDITION CODE S ON THIS ROUND 

END UP THIS ROUND 



RET +2 ANS IS PART PRODUi 
TEMP2 (FRACT) TEMP5(EXP) 
CONVERT FLAG TO D VALUE 
ADD1 FLAG SIGN OF ANS 

RET +3 ANS IS IN TEMP2 
SUB FACTOR FOR N0RMALI2 
MUST CLEAR THIS FLAG AL^ 
TIME TO N0RMALI2E 



JiACT) 



PUT PART PRODUCT PACKED IN (U:Gr:^TFR 
SET CONDITION CODES 
DONE WITH THIS FLAG 



ARG NE 

R2 DEGREE BYTE 0, PC DELTA BYTE 2 

IS LOOP COMPLETE OR IS 
TIME FOR INTERRUPT OR TIMER 

ARG = 

COMPUTE DEGREE * 4 

WAS DEGREE ZERO 



CMT098.MCX 
FLOAT. MIC 



H1CR02 1M(01) 
Floating point 



28-N0V-83 
and CRC 
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1592A 

15925 

15926 

15927 

15928 

15929 

15930 

15931 

15932 

15933 

15934 

15935 

15936 

15937 

15938 

15939 

15940 

159A1 

159A2 

15943 

15944 

15945 

15946 

15947 

15948 

15949 

15950 

15951 

15952 

15955 

15954 

15955 

15956 

15957 

15958 

15959 

15960 

15961 

15962 

15963 

15964 

15965 

15966 

15967 

15968 

15969 

15970 

15971 

15972 

15973 

15974 



.TOG " Floating point and CRC 



: COMMON POLYF AND POLYD SUBROUTINES " 



IT**************************************************************************** 

FP. POLYF. SUBS 

Common flow Initialization routine for POLYF, POLYD 
Input; 



MDR 

PC 

PCBACK 

Resources: 

Temp4 

MDR 

R2 



FPD 
VA 

Tempi 
Q 

Subroutines: 

OS, ADD 

FP.MULF0P1 

FP.MULD0P1 



degree 



degree zero extended 

VA, coefficient, 

PC delta, byte 0-1 

byte 2 degree 

byte 3 bit 30 

set 

table address 

coefficient 

coefficient 



get tbladdr.ab 

parse coefficient sinale 

parse coefficient double 



Operation: 

The address of the coefficient table is obtained 
by calling OS. ADD and the value stored in VA 
FP.POLYFD.RD is called internall)^ and the first 
coefficient is read into MDR VA is incremented 
If POLYF 

The coefficient is parsed and validated 

FP.MULF0P2 
*** return is to validate the degree 
if >31 a reserved operand fault is taken 
otherwise the FPD is set the PC delta is 
calculated and merged with the degree in R2 and 
return is made to the main calling routine 

If POLYD 

Bits 0-31 are stored in Tempi 
the read flag is set to indicate the first 
half of the read has been completed 
if no fault occurs the coefficient is parsed 
by FP.MULD0P1 and a return 
is made to the routine above *** 



by 



CMT098.MCX 
FLOAT. MIC 
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5975 

5976 

5977 

5978 
15979 
15930 
15981 

15982 =00 

15983 FP.P0LYFD.SU8S: 

1 5984 ; 00 

15985 RCTEMP4D ZEXT(MCMDR3) , 

15986 SI2ECWOR[5],PUSH, 

15987 LOD INC BRA?, 

15988 NEXT/OS, ADD 
15989 

15990 ;01 - 

15991 VA MCMDR], 

15992 PUSh,NEXT/FP.POLYFD.RD 
15993 

15994 FX.P0LY(5.SU8: 

1 5995 ; 10 

15996 we MCTEMPAJ.ANDN0T.ZLIT0C01FJ, 

15997 WXTEQ.O? 

15998 = 

15999 =0 

1 6000 ; " 

16001 NEXT/IE, OPER. FAULT 
16002 

16003 FJ.PCDELTA: 

1 6004 ; 1 — 

16005 RLR21 MCPCD, 

16006 SET FPD 
16007 

16008 FP.PCDELTA: 

16009 ; 

16010 RCR2] RB-MCPC8ACK] 
16011 
16012 

16013 RCR2J MCTEMP4J.0R.(RB.RR.SJZ), 

160U SIZECQORD], 

160n RETURN C + 13 

16016 

16017 FP.POLYFD.RD: 

16018 ; — 

16019 READ,SIZE[L0N6J, 

16020 VA VA+4, 

16021 IR<5>? 
16022 

16023 =0 

16024 ;0 

16025 R[rEtAP71 EXPCMCMDR]), 
;16026 FR0.FLTZ7, 

U 06D6, 0485, 2437, 0AB1,C047, 0858, C 323* ;16027 NEXT/FP.MULF0P2 



U 063C, 0C85,259E, 4191, 0047, 0412,0 

U 063D, 0081,2002,403D,84A7,046F,8 

U 063E, 0580,4C13,8A30,F847,006D,4 

U 06D4, 0C80, 0036, 4030, 0047, OOFF, 8 

U 06D5, 08ED,A592,4034,8047,006F,9 

U 06F9, 0085, 9003, 0034, 8047, 006F, A 

U 06FA, 0C84, 4292, 4094, 8047, 0000,1 



U 06FB, 0480, 0036, 48E0, 0450, 006D, 6 



Other routines include 

FP.POLYFD.8T30 CBT30A) 

this sets bit 30 in R2 to indicate 

last coefficient read for POLYF and POLYD 



ZERO EXTEND THE DEGREE 

FROM WORD TO LONG 

GET TBLADDR 

GUARANTEED TO BE + NUMBER 



PUT TBLADDR ]N VA TO DO READ 



IS DEGREES <-31 



DEGREE>31 
RESERVED OPERAND 



DEGREE VALID MAY BE ZERO 

SAVE THE PC 

SET FIRST PART DONE 



GET DIFF PC-PCBACK 



ROT PC DELTA 2BYTE5(16 BITS) RIGHT 
MERGE WITH DEGREE 



READ COEFF INTO MDR 
INCREMENT VA TO NEXT OPERAND 
WAS IT POLYF OR POLYD 



POLYF 

PARSE AND TEST VALIDITY OF COEF 

RETURN IS TO CALLING ROUTINE 



CMT098.MCX 
FLOAT. MIC 
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U 06D7, 0848,2592, 5020, A0A7,006F,C 



U 06FC, 0008, 0036, 4020, 0450, 006F,D 



U 06FD, 0C84,1437,0AB1,4047,085E,4 323* 



U 06FE, 0084, 0587,0134, 8047, 003F, 9 



U 06FF, 0C85, 8592, 4084, C047, 0000,1 



u 06D8, 0580, 0C37, 2080, 0047, 0000,1 
U 06D9, 0180,0077,2080,4047,0000,1 

ti 0700, 0D80,OCB7, 0032, 0467, 0070,1 

U 0701, 0C83, 2002, 40A4, 8047, 0000,1 



;1 



RCTEMP1D.S1Z Q MCMDRJ, 
SI2ECL0NG3,SET READ(FLA61) 



READ,SIZE[LONGJ, 
CLEAR READ(FLAGI), 
VA VA+4 



16028 

16029 

16030 

16031 

16032 

16033 

16034 

16035 

16036 

16037 FP.P0LYfD.25: 

16038 

16039 RCTEMP5J EXP(MCTEMPIJ) , 

16040 FR0.FLT27, 

16041 NEXT/FP.MULD0P1 
16042 

16043 

16044 

16045 FP.POLYFD.END: 

16046 

16047 RCR2: 0,IRD1 

16048 

16049 FX.P0LYG.VAR3; 

16050 FP.P0LYFD.VAR3: 

16051 ; 

16052 RCR3J MCVAJ, 

16053 RETURf5 C + 13 
16054 

16055 -0 

16056 FX.DSJGNSET: 

16057 FP.DSJ6NSET: 

16058 ;0 

16059 D ZLITOCO], 

16060 RETURN C+1J 
16061 

16062 ;1 

16065 D ZLiT12C8], 
16064 RETURN C+13 
16065 

16066 FX.P0LYFD.8T30: 

16067 FP,P0LYFD.8T30: 
16068 

16069 MDR ZL1T24C40J 

16070 

16071 fP. H0LYFD.BT30A: 

16072 

16073 RCR2J.SIZ MCMDR3.0R.R8, 

16074 SJZECLONGl, RETURN C+13 



POLYD 

BITS 0-31 INTO TEMPI AND Q 



READ INTO MDR 

BUMP UP THE ADDRESS 



CALLING FROM SPECIAL CASES 

PARSE COEF AND VALIDATE 

TEMPI, MDR PACKED VERSION 

TEMP3 HAS BITS 32-63 FRACTION 

Q HAS BITS 0-31 FRACT 

MUL1(FLAG2) FOR SIGN AND TEMP5 FOR EXP 



CLEAR REGISTER 



SAVE THE VA 



SET UP FLAG BIT FOR SPECIAL READ 



MERGE INTO CONTROL WORD 



CMT098.MCX 
FLOAT. MIC 
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Page 385 



U 070^, 0980, OC3?J030,?OA7, 0070,^ 



U 0703, 0980, 0(:30, 08^.0, 10A7,085C,2 03* 



Floating point and CRC : POLYF AND POLYD FIRST PART DONE SAVE 

***************************************************************************** 

POLYF AND POLYD FIRST PART DONE ROUTINES 



Pack up routines 

Initial instruction at FPDOFFSET #1 for POLYF 

at FPDOrFSET H2 for POLYD 

There in both cases the iteration cuunt is incremented 

by one and in the case of POLYD a check made to 

see if the fault had occurred during a read in which 

case the VA is decremented by 4. 

An additional check is made for a reserved operand fault 

If found the VA is decremented by 4/8 instead of the 

above and is saved in R3 and exit is to IE. PACK. DONE 

********************************************************** /r********* ********* 

THIS IS CODE THAT APPEARS IN lANDE 

IN FPDOFFSET #1 FOR POLYF 
IN FPDOFFSET ^2 FOR POLYD 



16075 ,TOC 

16076 

16077 

16078 

16079 

16080 

16081 

16082 

16083 

1608A 

16085 

16086 

16037 

16088 

16089 

16090 

16091 

16092 

16093 

1609A 

16095 

16096 

16097 

16098 

16099 

16100 

16101 

16102 

16103 

16104 

16105 

16106 

16107 

16108 

16109 

16110 

16111 FP. POLYF. FPD.SAV, 10: 

16112 ; - 

16113 Q ZLIT0C43, 

161U NEXT/FP.POLYFD.FPD.10 

16115 

16116 FP.P0LYFD.FPD.10: 

16117 

16118 we D-ZLIT0C18], 

16119 SI7E[8YTE3,SIGN0 CMP DEF?, 

16120 NEXT/FP,POLYFD.FPD.50 



FP. POLYF. FPD. SAVE: 



R[R2J,SIZ.RB+KSIZEC8YTE3. 

next/fp.pDlyf.fpd.savjo 



FP. POLYD. FPD. SAVE: 



RCR23.S1Z RB+1,SIZEC8YTE], 

READ(FLAGT)?, 

NEXT/FP. POLYD. FPD. SAVJO 



INCREMENT # OF ITERATIONS 



INCREMENT tt OF ITERATIONS 
WAS THIS A READ SECOND HALF 



SET Q WITH CONSTANT VALUE 
FINISH UP RES OP CHECK 



IS IT THE RES OP FAULT 
FINISH UP 



CMT098,MCX 
FLOAT, MIC 
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U 05C^, 0O85,B592,AO3A,C0A7,00FE,2 



U 05C3, 0^85,6008, 003^, C0A?,00FE, 2 



U 0618, 0580,0C37,103C*0^/,0070J 



U U61A, 0D81.BC10,0030.^AA7,005C,? 



;11 

RCR3J MrvA]-Q, 
NEXT/lE. PACK. DONE 



16121 =10 

16122 FP.P0LYFD.FPD.50: 
16125 ;10 — — 

1612A RCR3] MCVA], 

161?*^ NEXT/TE. PACK. DONE 

161 ?6 

16127 

16128 

16129 

16130 

16131 

16132 =0* 

16133 fX.POLYG.FPD.SAV.lO: 
1613A FP.POLYD.FPD.SAV.IO: 

16155 ;0* ■ 

16136 ZLIT0C8], 

16137 nFxt/fp.polyfd.fpd.io 

16158 

161 39 ; 1 * ■ 

16U0 VA MCVA3-2LIT0CAJ, 

16U1 NE3?T/FP.POLYFD.FPD.50 



NE 
SAVE VA 
FINISHED 

EQ RES OP 
DECREMENT VA 
FINISHED 



NOT 
SET 



SECOND 
UP FOR 



HALF READ 
VA DECREMENT 



IF RES OP 



SECOND HALF READ 
BACK UP TO FIRST 
NOW SAVE IT 



HALF OF DBLE READ 



CMT098.MCX 
FLOAT. MIC 



MICRO? 1MC01) 
Floating point 



28-NOV-83 
and CftC 
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16:30:35 
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;16U? , 


;16U3 


;16U^ ; 


;16U5 ; 


;16U6 ; 


;16U7 ; 


;161A8 ; 


;16U9 ; 


;16150 ; 


; 161 51 ; 


;1615? ; 


;16153 ; 


;1615'; ; 


;16155 ; 


;16156 ; 


;1615/' ; 


;16158 ; 


;16159 ; 


;16160 ; 


; 161 61 ; 


;1616? ; 


;16163 ; 


;1616^ ; 


;16165 ; 


;16166 ; 


;16167 ; 


;16168 ; 


;16169 ; 


; 161 70 ; 


;16171 ; 


;1617? ; 


; 161 73 ; 


;1617A ; 


; 161 75 ; 


; 161 76 ; 


; 161 77 ; 


; 161 78 ; 


; 161 79 ; 


;16180 ; 


; 161 81 ; 


;1618? ; 


;16185 ; 


;1618^ ; 


.-16185 ; 


;16186 ; 


; 16187 ; 


;16188 ; 


;16189 . 


;16190 , 


;16191 . 


;1619? . 


;16193 , 



,TOC " Floating point and CRC 



: POLYF POLYD FIRST PART DOME RESTART ' 



POLYF AND POLYD FIRST PART DONE RESTART 
FP. POLYF. FPD. RES 



Input: 



RO 
Rl 
R2 



R3 



packed partial product 

packed argument 

byte 0-1 degree 

byte 2 PC delta 

byte 3 bit 30 

read last coefficient 

tbladdr 



Resources: 



FPDOFFSET 

VA 

PC 

TempO 



MTemp value #1 restored 



Operation: 



Restore FPDOFFSEF temp restore VA 
recompute PC from PCBACK and PCdelta 
if not read last coefficient 
then decrement iteration count 
and continue at FP, POLYF. 50 
otherwise read again and continue at 
FP, POLYF. 25 if successful 



Input; 



FP, POLYD. FPD, RES 



RO,Rl 

R3 
RA,R5 



part product packed 
as tor POLYF 
tbladdr 
argument packed 



Operation: 



Get part product and unpack, get argument 

and unpack and move to working temp 

restore FPDOFFSET and VA 

recompute PC from PCBACK and PC delta 

if not read last coefficient 

decrement iteration count and continue 

at FP. POLYD. 2C 

otherwise call FP.POIYO.55 to try again 

return to do final end up if read is dor^e 



IMT098.MCX 
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N U 
16:50:35 CLOKX Rev 15.00, Clock rate = 160ns 
: P01.YF POLYD FIRST PART DONE RESTART 



u OcrOO, 0986. CC3:=', 0050, 08A7,0A55,D 



lU 



0201, OA80,05BE,^6FA,80A7,006A,^ 



J 06^^, O^OA^Ot'/'D.OBUA^SO^'^OSbS^A AlO* 



06A3, 0880, 0036, AOc'O^OA SO, 006t,C 



u 



Oc^^O, UA86,15Be,AU3'^,OOA/,0070,A 
0/-0U. 0y8t,U3:\UU30,laA7,0U6'!.,'!. 

0644, 0480, 05BF, 4034, 4467. 046F,D 

Ofe4S. 0086,^S8E,403S,004 7,04'i7,^ 
0646, 0008, OSBL, 4035, *'.4c7, 0064, 8 



16194 .REG10N/IRD1.R1L,!RD1.R1H 

16195 =000 

16196 FP.POLYF.FPD.RES: 

16197 ;000 

16198 MCFPDOFFSETj 2LJT0C1], 

16199 PUSH, 

16200 NFXT/FP.POLYFO.RES.10 
16201 
1620? 
16203 
16204 
16205 

16206 = 

16207 ,REGION/FLOAT.R1' , FLOAT. Rl H/F LOAT. R2L , FLOAT, R2H/fL0AT .R3L , FLOAT .R3H 

16208 =10 

16209 FP.POLYF.FPD.05: 



■ 001 • 

WB RCR2], 

we<31-30>?, 

NEXT/FP,P0LYF.FFD.05 



RESTORE FPDOFFSET 

00 SOME COMMON RESTORATION 



DETERMINE WHERE TO RETURN 
TESTING BIT30 



;10- 

R[R2J.SIZ RB-1, 

SIZECBYTELCLEAR FLAGI, 

COUNT OR INT TIMER?, 

NEXT/FP.POLVF.50 



16210 
16211 
16212 
16c13 
16214 
16215 
16216 
16217 
16218 
16219 

16220 = 

16221 .REGI0N/IRrl.R1L,IRDl.RlH 

16222 -000 
16225 fP. POLYD. FPD. RES: 

16224 ;000 

16225 METEMP1] R[RO] 

16226 ^ 

1622? .REGION/FLOAT.RlL, FLOAT. RlH/FL OAT. R2L,FLOAT.R2H/FLOAT.R5L,FLOAT.R3H 
16228 



;11" 

READ,SIZE[LONG], 
VA VA+4, 
NE5iT/FP.P-uYF,25 



DECREMENT THE tt OF ITERATIONS 

CHECK FOR INTERRUPTS TIMER 
CONTINUE THE PROCESSING 



DO SPECIAL READ AGAIN 
JOIN REGULAR SPECIAL FLOW 



GET PART PRODUCT UNPACKED 



16229 

16230 

16251 

16252 =^00 

16253 

16254 

16255 

16256 

16237 

16238 
16239 
16240 
16241 
16242 
16243 - 



MrFPDOFFSFTJ„ZLlT0C23 



• 0^ 

MDR RCRl], 
PU5n,NEXT/FP.P0LYFD.25 



;0I 

MCTEMP1J R[R4],PUSH, 
NEXT/FP.RT2Q 



;'0 

MDR.RCR5], CLEAR FLAGl 



SET UP FPDOFFSET FIRST 
FOR BULLET PROOFING 



SECOND HALF OF PART PRODUCT 
THIS UNPACKS AND RETURNS 



GET ARG AND UNPACK 

GET (BITS 0-31) TO TEMP^ 



SECOND PART OF ARGUMENT 
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;U u6^H, 003^»,U3/,OA8?,00^7,OC5E,8 3?5* 

i'J 06^9. 0C80. 0036. A030, 00*^7, 006A, A 

J 06^A, 0086, 9SBF,A030,A0^7, 0^55, D 

J 06^6, 0r86,AbBe, ^031, 80^7,0070, 5 

J 0705, 0A80,05BE,^*6FA,80^7,0055,A 



iJ 0S5A, 08a^,0E70,0B/.A,80A7,0865,5 A07* 
.: 0550, tj08A,0^B7, 0031,00^7, 0^56, D 
J l)55(., Uat5,B5yc\AO3A,cGH7,0O6F,E 



J OSS[), 0880,056e',Ae^A,rAA/^,005S.F 

J 055fc, 0086, 0^87, OOH., 8047, 0055, F 

J 055F, 0D8O,Ol.V, 0037, F8A7, 0070, & 

J 0706, oA8^ooc'^oo60,OA3^ooco,^ 



;00 

RCTEMP8] £XP(MCTEMP1]), 

FRO.FLTZ?, 

PUSH^NEXT/FP.MULDOP? 



;01 • 

NEXT/FP.POIYFD.RES.08 



•11 ■ 

MCTEMP10] RfrEMP63 



we RCR?], 
W8^31-30>? 



16^4A =00 

16?A5 

162A6 

16?4 7 

16?A8 

162;9 

16^50 

16?51 

16?5? 

U253 FP.'^QLYFD.RES.08: 

16?54 ;10 -— 

16?55 MfTt«P9] RCTtMPI], 

16P56 PUSH.NEXT/FP.POLVFD.RES.IO 

16P57 

16258 

16?59 

16?6'^ 

16P61 

16262 

16263 

16264 -000 

16265 =010 
16266 
16267 
16268 
16269 
16270 
16271 

16272 
16273 
16274 
16275 
16276 
16277 
16278 
16279 

16280 Fl.POLYFD.RES.IO 

16281 FP.POLYFD.RES.IO 

16282 FX.POLYFD.RESJO 

16283 ; 

16284 VA RCR33 
16285 

16286 ; • 

16287 MCTEMPO] RCR23.RR.16 
16288 

16289 ; ■ 

16290 MCTEMPO] MB.AND,ZLJT0C0FF] 
16291 

16292 ; - 

16293 PC MCPCBACKj+RCTEMPOj, 

16294 RETURN C*1] 



;010 ■ 

RCR2J,SJZ RB-1, 
SIZEC8YTE3, 
SJGND CMP DEF?, 
NEXT/FP.POLYD.20 



;011 

RCTEMP4J 0, 
PUSH,NEXT/FP.POLYD.35 



;100 

R[R31 MrVA], CLEAR FPD, 
NEXT/rP.POLYFD.END 



GO PARSE ARC 



HERE ONLY U ZERO SHOULD NOT HAPPEN 
FORCE TO FOLLOW THROUGH 



RET +2 FROM PARSE 
MOVE TO WORKING TEMP 



MOVE TO WORKING TEMP 



WHERE TO RETURN TO 
HIT 30 TEST 



NORMAL PROCESSING 

DECREMENT THf ITERATION COUNT 

DONE OR NOT 
CONTINUE ON 

SPECIAL CASES WORK 



RESTORE THE TBLADDR 

GET THE SAVED WORD AND FIND PCDELTA 

MASK OFF PCDELTA 

RESTORE PC CORRECTLY 
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16295 .TOC " 

16296 

16297 

16298 

16299 

16300 

16301 

16302 

16303 

1650A 

16305 

16306 

16307 

16308 

16309 

16310 

16311 

16312 

16313 

163U 

16315 

16316 

16317 

16318 

16319 

16320 

16321 

16322 

16323 

16324 

163'»5 

16326 

16327 

16328 

16329 

16330 

16531 

16352 

16333 

16554 

16555 

16336 

16357 

16558 

16559 

16340 

16341 

16342 

163^5 

16344 



Floating point and CRC : FP. POLYO " 

75 POL YD arg.rd, degree. rw,tbladdr.ab,£R0-R5.wU 
Input.' 



Tempi 
MDR 



argument bits 0-31 
argument bits 32-63 



Resources: 



for argument (FP.MULD0P2 parse validate) 
Tempi ,MTemp9 fraction bits 0-31 
Temp6j,MTempl0 fraction bits 32-63 
RTempo exponent 
Flaq3 sign of operand 

7MUL2(FLAG3)) 
MTempS.MDR packed form of operand Initially 
MTemplO^Q packed form of operand Initially only 

for partial product 
Temp2 fraction bits 0-31 

Temp3 fraction bits 32-63 
Temp5 exponent 
Flag2 sign ot operand 
(MUL1(FLAG2)1 

for product step before getting coefficient 
Temp2 fraction bits 0-31 

Temp3 fraction bits 32-63 

Temp5 exponent 
FlagO sign of product 

Taddkflago)) 

General resources 
FPDOFFStT MTemp containing FPD index value 2 
Flagi special read flag 

(READ(fLAGl)) 
D,0 multiplication and temp storage 

GPRs during instruction execution 
R0,R1 1st coefficient or part product 
R2 byte degree (decremented in situ) 

byte 2 PC delta 
byte 3 flag 

bit 30 special read 
R3 tbladdr 

R4,R5 argument in packed form 



CMT098.MCX 
FLOAT. MIC 



MICRO? 1M(01) 28"N0V-83 
Floating point and CRC 



16345 

163A6 

16347 

16548 

16349 

16350 

16351 

1635? 

16353 

16354 

163^^5 

16356 

1635? 

16358 

16359 

16360 

16361 

16362 

16363 

16364 

16365 

16366 

16367 

16368 

16369 

16370 

16371 

16372 

16373 

16374 

16375 

16376 

16377 

16378 

16379 

16380 

16381 

16382 

16383 

16384 

16385 

16386 

16387 

16388 



D 15 
16:30:35 CLOKX 
: FP.POLYD 

Output: 
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R0,R1 
R2 
R3 
R4,R5 

Atter fault if fPO = 1 

R0,R1 

R2 

R3 

R4,R5 

Subroutines: 

FP.MULD0P1 

FP.HULD0P2 

OS, RED 

FP.POLYFD.SUBS 

FP.POLYFD.RD 

FP.PHEOPS.POLYD 

FP.POLYFD.RD10 



IE,SERV.JP.TS2 



answer 



tbladdr + degree*8+8 





partial product after the iteration 

prior to the one causing the fault 

<7:0> M of Iterations remaining 

<23;16> PC delta 

address of the coefficient 

causing the fault 

argument 



parse operands 

parse operands 

get degree 

initial set up 

do special read 

prepare operands call FP.MUl.D.SUB 

cct next coefficient call FP,A0DD,20 

CO add, normalize, round pack 

process interrupt or timer 



Operation: 



The argument is parsed and vali 
The degree is fetched by OS. RED 
FPDOFFSET temp is set to 2 for 
FP.POLYFD.SUBS gets the addres 
table and does the initial prep 
Upon return the 1st coefficient 
the argument in R3,R4 
If the argument is then 

if thp degree is the 
if the degree ne then 
coefficient whi 
by adding degre 
R2 (bit 30) IS 
where to return 
since FPO is a I 



dated by FP.MULD0P2 
. Upon return 
POLYD instruction 
s of the coefficient 
arations sets FPD 
is saved in R0,R1 



end up routine is called 
the ans\*er is the last 

ch is fetched 

e*8 to the tbladdr 

set indicating 
should d fault occur 

ready set 



CMT098,MCX 
FLOAT. MIC 



MICR02 1M(01) 
Floating point 



28"N0V-83 
and CRC 



E 15 
16:30:35 CLOKX 
; fP.POLYD 
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16389 
16390 
16391 
16392 
16393 
16394 
16395 
16396 
16397 
16398 
16399 
16A00 
16A01 
16A02 
16A03 
16A04 
16405 
16A06 
16A07 
16408 
16409 
16410 



J f the argument is not 

The exponents are added and FP.PREOPS.POLYD 

called to shift the operands 

left and to call FP.MULD.SUB to perform the 

multiplication. Upon return 63 bits of the 

product are saved and the next 

coefficient is obtained and FP.ADDD.20 called 

to perform the add, normalize round pack 

Upon return the part- product is saved in R0,R1 

if no floating overflow or underflow FU bit set 

At appropriate intervals checks are also 

made for interrupts and timer . 

To begin a second or nth iteration 

the part product is unpacked and 

the operation repeated until all coefficients 

have been processed 



**********f:pA ENTRY 
(OS.FJDRED) 
FPO RESTART 



AND INTERFACE********** 

- Fl.POLYD 

- FI.POLYD.FPD.RES 



**ik****ft*^(*ik**********************^t************************r*^t^**********'*i**** 
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U 035A, 0C86,85BE,A030,^047,006A,C 



U 064C, 0084,U37,OAB2,0047,OC5E,8 323* 

U 064D, 0086, 85BE, 4030,8047, 0064, E 

U 064E, 0886, 95BE, 4180, 4047, 0010,0 

U 035B, 0986, CC37, 0030, 1047,0065,0 



U 0650, 0C86,A03A,405D, 8047, 0463, C 



U 0651, 0086, 203A, 4030,8047, 0456, E 

U 0652, 0884, A592, 4035, 4047, 046F,F 
U 0653, 0486, A5BE, 4031, 8047, 002AJ 



U 02A1, OOOC, 8592, 4A35, 0047, 0856, 8 322* 



SAVE BITS 0-31 OF ARG IN PACKED FORM 



16411 .RE6J0N/IRDX.R1L,IRDX.R1H/IRDX.R2LJRDX.R2H 

16412 FP,P0LYD: 

1641 3 

16414 MLTEMP8] RCTEMPU 
16415 

16416 .REGJON/FLOAT.RIL, FLOAT. R1H/FL0AT.R2L, FLOAT. R2H/FL0AT.R3L, FLOAT. R3H 

16417 =00 
• 00 

RCTtMPS] EXP(MCTEMP13), 

PUSH, 

FRO.FLTZ?, 

NEXT/FP.MULD0P2 



PARSE ARG TEMPI BITSO-31 (FRACT) 

MPR PACKED BITS 32-63 

TEMP6 HAS UNPACKED B1TS32-63 



16418 
16419 
16420 
16421 
16422 
16423 
16424 
16425 
16426 
16427 
16428 
16429 
16430 

16431 = 

16432 . REGION/ JRDX.R1L,IRDX.R1H/JRDX.R2L,IRDX.R2H 

16433 FP.POLYD. 10: 

16434 ; ; 

16435 MCFPDOFFSET] 2LJT0C23 ; SET UP THE FPD OFFSET VALUE FOR POLYD 
16436 

16437 . REGION/FLOAT. R1L, FLOAT. R1H/FLQAT.R2L,FL0AT.R2H/FL0AT.R3L, FLOAT. R3H 

16438 =00 
;00 — — 

MCTEMP10] Q, 

PUSH, 

NEXT/FP.POLYFD.SUBS 



;01 — 

M[TEMP8]_RCZER0] 

;10 

MCTEMP9J RCTEMP1], 

LOD INC Bra?, 

NEXT/OS. REi. 



; RET +1 ARG = 

; ZERO OUT PACKED ARG (BITSO-31) 

; RET +2 ARG NE 

; SAVE THE FRACTION BITS 0-31 

; GO GET DEGREE 

; RET THRU IRDROM TO FP.POLYD. 10 



16439 

16440 

16441 

16442 

16443 

16444 

16445 

16446 

16447 

16448 

16449 

16450 

16451 

16452 

16453 

16454 

16455 

16456 

16457 

16458 02A1: 

16459 

16460 

16461 

16462 



THE PACKED ARGCBl TS32-63) MDR MOVED 
TO Q BY OS. RED GET TBLADDR,SET FPD, 
AND GET 1ST COEF 

TEMP2,TEMP3,TEMP5(EXP), UNPACKED 
TEMPI AND MDR HAVE THE PACKED FORM 



;01 

MCTEMP2] Q, 

PUSH, 

NEXT/FP. POLYD. 40 



;10 ■ 

RCR53 MCTEMP103, 
PUSH,f3EXT/FP.POLYFD.VAR3 

;11 ■ 

MCTEMP103.R[TEMP6] 



; *******FORCE ADDRESS*********** 
RCR4J MCTEMP8], CLEAR FLAGi, 
WX.EQ.O?, 
NEXT/FP, POLYD. 25 



UNPACKED BITS 0-31 INTO WORKING TEMP 
1ST COEFF (PART PRODUCT) 
PUT PACKED VALUE IN R0,R1 



PACKED BITS 32-63 OF ARG (OR 0) IN REG 
GO SET R3 EQUAL TO VA 



SAVE BITS 32-63 OF UNPACKED ARG 



STORE BITS 0-31 (OR 0) OF ARG 
WAS ARG 



CMT098.MCX 

Float. MIC 
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16A63 0707: 
16A64 FREE. 0707: 

16465 ;******L0CAT]0N NOT USED ******* 

16466 RCRAJ M[TEMP8.L 

16467 WX.EQTO?, 

16468 NEXT/FP.P0LYD.25 

16469 =01 

16470 FP.POLYD. 20: 
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U 0655, 040E, 5001, 0012, 0047, 0056,0 
U 0657, 0C84,05B7, 0035, 0047, 0070, F 

U 0560, 0186, 5C10, 0034, 0047, 046A, 6 

U 0561, 0080, 02B7,06D5, 0047, 0C5E,D 337* 

U 0562, 0086, 2061, 06F0, 0047, 0D3F, 8 338* 

U 0563, 0C84, 2592, 4024, 0847, 006D, A 

U 06DA, 0484,3592,4034,4467,0470,9 
U 06DB, 0086, 203A,403D, 8047, 0065, 5 



;01 



16471 
16472 
16473 
16474 
16475 
16476 
16477 
16478 

16479 =000 

16480 FP.POLYD. 22: 



METEMP5] MB+RCTEMP83, 

CLEAR RE;5D(FLAG1), 

Si ZECWORD],NEXT/FP. POL YD. 22 

; 1 1 

RCR4J 0, 
NEXT/FP.POLYD.220 



16481 
16482 
16483 
16484 
16485 
16486 
16487 
16488 
16489 
16490 
16491 
16492 
16493 
16494 
16495 
16496 
16497 

16498 = 

16499 =0 
16500 
16501 
16502 
16503 
16504 
16505 
16506 



;000 

MCTEMP5D MB-ZLIT0C80J, 
PUSH,NEXT/FP.SC17 



; 001 •■ ■ 

WB R[R4].RR.SI2, 

SI?ECWORDD,WB<31-30>?, 

PUSH,NEXT/FP,PRE0PS.P0LYD 



;010 - 

MCTEMP2] D+RCTEMPOD+ALKC, 

WB<31-30>?, 

PUSH, NEXT/FP.P0LYD70. FIX 



;011 

RCRO] M[TEMP2],CC0P1, 
SJZELCONG] 



;0 

MDR RCRI] M[TEMP3D, 
PUSR,NEXT7FP.POLYD,60 



;1 ' 

MCTEMP23 Q, 
NEXT/FP.POLYD.20 



STORE BITS 0-31 (OR 0) OF ARC 
WAS AR6 



LOOP >=0 
ADD EXPS IN PREP FOR MULD RTN 
DOING A READ NORMALLY 
ADDITION IN WORD SIZE 

LOOP <0 ALL DONE 
ZERO OUT WORKING REGS 



REMOVE EXTRA BIAS 



CHECK AGAIN FOR AR6 SIGN 
PREPARE OPS FOR MULTIPLY 
AND MULTIPLY 



ADD THE LAST PART OF CROSS PRODUCT 
UNNORMALIZE RET SOOMER OR LATER 
FIX IN VER 25****** 

RET AFTER READ, ADD (AFTER FP.ADDD-20) 
BITS 0-31 IN MTEMP2 
BITS 32-63 IN MTEMP3 



RETURN FROM FP.POLYD. 65 

RET FROM FP.MULD0P1 OF PART PRODUCT 
BITS 0-31 TO WORKING TEMP 
CONTINUE 
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U 0568, 080A,OE7D,OBAA, 8047,0865, 5 407* 
U 0569, 0880, 4592, 4A70, 0047, 0456, A 

U 056A, 08E5, 8592, 4034, C047,006F,E 

U 056B, 0D86,4C10, 0030, 0847, 0470,0 
U 056C. 0884,4001,0031,0047,0056,0 



J 056D, 0081,85D1,0021,04A7,046F,8 



J 056E, 0484,1592,4024,0847,0070,8 



u 



0708, 0885, 2592, 4084, A047, 0000,1 



U 0709, 0082, 0E7D, 0844, 8047, 0866,1 407* 



16507 =000 

16508 FP.POLYD. 25; 

16509 ;000 ■ 

16510 RCR2J.S1Z RB-I, CLEAR FLAGi, 

16511 SI2EC8YTE1..SIGND CMP DEF?, 

16512 NEXT/FP.POLYD.20 
16513 

16514 ;001 ' 

16515 WB MCTEMP4L 

16516 WXTNE.0?,PUSH 
16517 

16518 FP.POLYD. 30: 

16519 ;010 

16520 RCftSlMCVA], CLEAR FPD, 

16521 NEXT/FP.POLYFD.END 
16522 

1 6523 ; 01 1 ■ 

16524 MCTEMP4] rlB-2LIT0C13, 

16525 PUSH,NEXT/FP.P0LYFD.BT30 
16526 

1 6527 ; 1 00 

16528 RCTtMP4] MCTEMP4J+RB 
16529 

16530 FP.POLYD. 35: 

16531 ;101 

16532 VA MCVA]+(RCTEMP4].ASL.SJZE), 

16533 SJ7ECL0NG], 

16534 PUSH,NEXT/FP.POLYFD.RD 
16535 

16536 FP.POLYD. 40: 

16537 ;110 -" 

16538 RCROJ MCTEMP1], 

16539 CC0P1,SIZECL0NGJ 

16540 = 

16541 FX.P0LY6H.45: 

1 6542 ; 

16543 RCRIJ MEHDR], 

16544 RETURR [+1] 
16545 

16546 FP.POLYD. 60: 
16547 

16548 RCR23.SIZ RB-1, 

16549 SJZECBYTEl, 

16550 SJGND CMP DEF?. 

16551 NEXr/FP,POLYD.90 



ARC NE 

R2 HAS DEGREE BYTE 
PCDELTA BYTE 2 FLAGS BYTE 3 
>=0,<0 OR TIMER 

ARG EO 

IS DEGREE REALLY 

SPECIAL RETURN 



DEGREE=0 

ARG=0,R4,R5=0 ALSO RO.Rl HAVE 

R2 NEEDS VA HAS VA+8 



COEF 



ADJUST FOR INCREMENTED VA 

IS DEGREE ALSO 0, *2 HERE AND *4 LATER 



DEGREE NE BUT ARG =0 
TEMP4 HAS DE6*2 NOW GETS *8 



READ TO GET LAST COEFF 



SAVE 1ST PART OF COEF AND SET 
CONDITION CODES 



SAVE PACKED BITS 32-63 

DECREMENT DEGREE 
DONE YET 
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U 06DC, 0C8A,U57,0AB1,^0A7,085E,A 323* 



U 06DD, 0980, 0C37.2AF0. 00^7, 0AF7,0 



U 0659, 0C0A,0E7D, 0021, A0A7, 0070, C 
U 065B, 0580, 0EF6,A030, 08^7, 0070, A 
U 070A, 008^,2137, 0030, COA/, 0070, 8 



U 070B, 080E, 2001, 857D,80A7, 0065, £ 



U 13F8, 0886, 5587, 0030, 00A7, 0065, E 



U 13F9, 0C0A,0E7D, 0021, A0A7, 0070, C 
U 13FA, 058Q,OEF6,A030,08A7,0070,A 

U 13FB, 0580,OEF6,-!.030, 08^7,0070, A 



16552 ^0 

16553 FP. POLYD. 65: 

16554 ;0 ' 

16555 RCTEMP5] EXP(MCTEMP13) , 

16556 FRO.FLTZ?, 

16557 NEXT/FP.MULDOPl 
16558 

16559 ;1 ■ 

16560 D ZLJTOCO], 

16561 IRTPEND or TIMER?, 

16562 PUSH, 

16563 NEXT/JE.SERV.JP.TS2 

16564 659: 

16565 FREE. 0659: 

16566 ;01 ■ 

16567 R[TEMP5].S1Z RB-1 , 

16568 SIZECLONG], 

16569 CLEAR READ(FLA61), 

16570 NEXT/FP. POLYD. 80 

16571 658: 

16572 FREE. 0658: 

1 6573 ; 1 1 

16574 PL [1J 

16575 70A: 

16576 FP, POLYD, 72: 

16577 ; 

16578 RCTEMP3] (MCTEMP2] R8),RR.P 
16579 

16580 

16581 MCTEMP2] (MB+RCZERO]) .SR.1 , 

16582 CLEAR RERD(FLAGI), 

16583 MULl(FLAG2) XOR MUL2(FLAG3)?, 

16584 NEXT/FP. POLYD. 75 

16585 13F8: 

16586 FP,POLYD70.FJX: 
16587 
16588 
16589 
16590 

16591 13F9: 
16592 
16593 
16594 
16595 

16596 13FA: 
16597 
16598 
16599 
16600 

16601 13FB: 
1660? 
16603 
16604 



;00- 
MCTEMP5J 0, 
NEXT/FP. POLYD, 75 



;01 

RCTEMP5D.SJZ RB-1 ,SIZECL0NGJ, 
CLEAR REAO(FCAGI), 
NEXT/FP. POLYD. 80 



;10 ■ 

PI [13, 
NE5iT/FP. POLYD, 72 



;11 ■ 

PL [IJ, 
NEXT/FP, POLYD. 72 



UNPACK THE PART PRODUCT 



CLEAR OUT D FOR FPD FAULT 

CHECK If INT OR TIMER 

RETURN HERE ONLY IF NONE OR TIMER 



VALUE IS OIXXXXXX... 
DEC THE EXP 

CLEAR FLAG FOR READ 



; SET UP PLATCH 

; SHIFT RIGHT 1 

; BITS 0-31 

; WHAT IS PRODUCT SIGN 



FRACTION IS 
ZERO OUT EXP 
CONTINUE ON 



VALUE IS OIXXXXXX.,, 

DEC THE EXP 

CLEAR FLAG FOR READ 



VALUE IS lOXXXXXX.. 
SET UP PLATCH 
CONTINUE ON 



VALUE IS IIXXXXXX., 
SET UP PLATCH 
CONTINUE 



CMT098.MCX 
FLOAT, MIC 



J 15 
M1CR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Floating point and CRC ; FP.POLYD 
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U 065E, 0000, 0036,4020, 0^50,0070,0 



U 065F, 08A0, 0036, A020,0A50, 0070, D 



U 070C, 0D86,3E12,057F,F0A7,0065,E 



U 0661, 088A, 2592, 4830, 58E7, 0060, C 

U 0663, OCSA, 0587,0035, 0047, 0070, F 

U 070D, 08AB, 2592, 5020, 4047, 0070, E 

U 07Ub, 0008, 0036, 4020, 0450, U13F,C 



U 0/UF, UU84, 0587, 0035, 4047, 0056, A 



;11 ■ 

SET ADDKFLAGO), 
READ,SIZELLONG], 
VA VA+4, 
NE5?T/fP.POLYD.100 



16605 =10 

16606 FP.POLYD. 75: 

16607 ;10 

16608 CLEAR ADDKFLAGO), 

16609 READ,SJZEClONG], 

16610 VA VA+4, 

16611 NE5JT/FP.POLYD.100 
16612 
16613 =11 
16614 
16615 
16616 
16617 
16618 
16619 

16620 FP.POLYD. 80: 

16621 ; ■ 

16622 MCrEMP33 M8.AND.0L JTOCUED, 

16623 MUL1(FLA52) XOR MUL2(FLAG3) ?, 

16624 NEXT/FP.POLYD.75 

16625 =01 

16626 FP.POLYD. 90: 

16627 ;01 ' 

16628 RCTEMP1] MCTEMP2], 

16629 IP.TS?, 

16630 NEXT/FP,POLYD.65 
16631 

16632 ;11 — '•- 

16633 RCR4J 0,NEXT/FP.POLYD.220 
16634 

16635 FP.POLYD. 100: 
16636 

16637 RCTEMP1D.SIZ MCM0R3, 

16638 S1ZECLONG],SEt"REA0CFLAG1) 
16659 

16640 ; -— 

16641 READ.VA VA+4, 

16642 SJZECLORGD.CLEAR READ(FLAGI), 
16645 NEXT/FP.POLYD.FJX 

16644 

16645 FI.POLYD.220 

16646 FP.POLYD. 220 

16647 FX.POLYD.220 

16648 ; ■ 

16649 R[R5] 0, 

16650 NEXT/rP.P0LYD.30 



SIGN IS + 

CLEAR THE SIGN FLAG 



SIGN IS - 



STRIP OFF SIT 64 
WHAT IS PRODUCT SIGN 



LOOP >=0 NOT DONE YET 



DONE 

ZERO OUT REGISTERS 



BITS 0-31 INTO TEMPI AND 
SET FLAG FOR SECOND HALF READ 



; DO THE READ 

; RETURN IS TO FP.POLYD, 22 +.011 



ZERO OUT SECOND HALF OF ARG 
CLEAN UP AND FINISH UP 



CMT098.MCX 
FLOAT. MIC 



K 15 
HICR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Floating point and CRC : FP.POLYD 



U 13FC. 085C,U35.1A81.C0A7,0C5C.8 389* 



U 13FD, 0080,0036, 4AF0,00A7,013F,E 



U 13Ft, 0586, 5l10, 0430, F047, 0050, A 



U 13FF, 0A80. 0036,4030, 0047, OOOA, 3 



16651 13FC: 

16652 FP.POLYD.FJX: 

16653 ;0 

16654 RCTEMP7] Q EXP(MCTEMP1 J) , 

16655 FR0.FLT27,SET FLA63, 

16656 PUSH,NEXT/FP.AD0D0P2 
16657 

16658 13FD: 

16659 ;1 — 

16660 0PZER0(FLAG3)?, 

16661 NEXT/FP.P0LYD.FJX2 
16662 

16663 15FE: 

16664 FP,P0LYD.FIX2: 

16665 ;0 

16666 MCTEMP5] MB-ZUT0C1E3, 

16667 ADDKFLAGO)?, 

16668 NEXT/FP.MORM.MUDJ 
16669 

16670 

16671 13FF: 

16672 ;1 

16673 NEXT/FP,ADDD.25 



SAVE EXPONENT IN ALSO 
TEST VALIDITY OF OPERAND 
FLAG3 IS CLEARED IF OP=0 



MUST TEST FOR ZERO 
COEFFICIENT? 



EQ SKIP ADDDRTN ROUTINE 
sue THE FUDGE FACTOR 
SIGN OF PART PRODUCT 
OFF TO SET D CORRECTLY 
RET TO FP.POLYD. 22+. Oil 



; NE TO ADDDRTN ROUTINE 
; RET TO FP. POLYD.22+,011 
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— - 1 



CMT098.MCX 
FLOAT. MIC 



MICRO? 1M(01) 28-NOV-83 
Floating point and CRC 



L 15 
16:30:35 CLOnx Rev 13.00, Clock rate =: 160ns 
: FPA INTERFACE 
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16674 

16675 

16676 

16677 

16678 

16679 

16680 

16681 

16682 

16683 

16684 

16685 

16686 

16687 

16688 

16689 

16690 

16691 

16692 

16693 

16694 

16695 

16696 

16697 

16698 

16699 

16700 

16701 

1670? 

16703 

16704 

16705 

16706 

1670/ 

16708 

16709 

16710 

16711 

167)2 

16713 

16714 

*6715 



TOG " Floating point and CRC : FPA INTERFACE 

FPA INTERFACE ROUTINES 
NTRY 



i.ADDF2.REG/FI.ADDF2.MEM 
hADDF3.REG/FJ,ADDF3.MEM 

l.ADDD2.RE6/Fi.ADDD2.MEM 
I.ADDD3.RIiG/FI.ADDD3.MEM 



INSTRUCTION 

ADDF2,SUBF2,MULF2,DIVF2 

ADDF3,SUeF.^MULF3.DIVF3 
CVTBF,CVTWF,CVTLF 
CVTFB,CVTFW,CVTFL,CVTRFL 
CVTDB.CVTDW.CVTDL.CVTRDL 

A0DD2,SUBD2,MULD2,DIV02 

ADDD3,SUBD3,MULD3,DIVD3 
CVTBD,CVTWD,CVTLD 



l.CMPF.f^EG/FI.CMPF 


.MEM 


CMPF 


I.CMPD.REG/FI.CMPF 


,MEM 


CMPD 


I.CVTDF 








CVTDF 


I.CVTFD 








CVTFD 


l.EMODF 








EMODF 


l.EMODD 








EMODD 


I.POLYF 








POLYF 


I.POLYF 


FPD 


RliS 




POLYF RtbTART 


J.POLYD 








POL YD 


I.POLYD 


FPD 


RES 




POL YD RESTART 



«**44*ik««*ft**«*4*******1k**«*ik1t*lk*«««*««**««A1t««r*«*«1li1i*«4:*«4-*«^'ii««'fc««*«*«4**'ft'* 



CMT098.MCX 
FLOAT. MIC 



MICRO? 1M(01) 28-NOV-83 
Floating point and CRC 



M 15 
16:30:35 CLOKX Rev 13,00, 
: FPA INTERFACE 



Clock rate = 160ns 



Page ^00 



J U'55C, 0^81, <^5BC, 003c, C0^7,300D,D 



U 035D, OC81,2036,A050,OOA7JOOD,P 



u OODC, 0C81,25BC.01BC,C0A7,3';U,0 



U OOPD, 0F8?,0O36,A13r,ADDA,/.0^F,9 



00F6, 0^^81,^036, /i^RO,0OA7,UV*,0 



OOF/, UE8P,O03t),';l3t,A0DA,/.03F,9 



16716 .TOC " Floating point and CRC 

16717 ,TOC " Floating point and CRC 

16718 .RE6I0N/IRD1.R1L,IRD1.R1H 
16719 

16720 FI.ADDF2.REG: 

167?1 ; - ■•— 

16722 FPA MCMDR] FPA WQ RCGPR.RJ-0, 

16723 NEXT/FJ,ADDF2.20 " 
16724 

16725 F1.ADDF2.MEM: 
16726 

16727 FPA MCMDR], 

16728 NEXT/FJ.ADDF2.20 
16729 

16730 =0 

16731 FJ.ADDF3.REG: 

16732 ;0 

16733 FPA MCMDR] FPA WB RCGPR.R]"0, 
1675A PUSR.Lnp INC BRA?, 

16735 NEXT/OS. WRT1 

16736 

16757 F1.A0DF2.20: 

1 6738 ; 1 

16739 FPAWAIT, 

16740 RCDST.R],S1Z FPA. 

1670 WRITE NOTREGTsIZECIDEP], 

167-!.? CCCPIJRDI 

167^3 ::0 

167a FI.ADDF3.MEM: 

167A5 ;0 

16/46 FPA MCMDR], 

16747 PUSRAOD INC BRA?, 

16743 NEXT/OS, WRT1 

16749 

16750 FJ.ADDF5.20: 

16751 ;1 ■• 

16/S.? FPAWAIT, 

16755 RCDST.R].SI2 FPA, 

1675*; WRITE NOTREG,SJZECIDEPJ, 

16/55 CC0P1JRD1 



: FPA INTERFACE 

FI.ADDF2.REG/.M£M,FI.ADDF3.REG/.A)EM 



1ST OP (MBUS) 2ND OP (WB) REG 
WAIT AND WRITE 



2ND OP (MBUS) MEM 
WAIT AND WRITE 



1ST OP (MBUS) 2ND OP (WB) REG 
GET DESTINATION 



ENTRY FROM IRDROM 

STALL FOR FPA DONE 
WRITE hROM FPA 

SET CONDITION CODES EXIT 
******************** 

2ND OP (MBUS) MEM 
GET DESTINATION 



ENTRY FROM IRDRQM 

STALL FOR FPA DONE 
WRITE FROM FPA 

SET CONDITION CODES EXIT 



CMT098.MCX 
FLOAT. MIC 



MICRO? 1M(01) 28-N0V-85 
F loating point and CRC 



N 15 
16:30:55 CLOKX Rev 13.00, 
: n.ADrjD2.RE6/.MEM 



Clock rate = 160ns 



Page ^0^ 



u OOEC, 0C81,25QC,005C,C047,3A55,F 



OOtt), 0A6,^, 0036, AV3C, ADDA, hOOF,? 



OOFr', OC8y,UQ36,A03U.OAA7,OOOF,3 



J OOrS, OE8^,Q036,Alc?F,^.5DA,^03F,9 



C'55E, OC81,c?036,*;03U,00^/JOOE,D 



J^^f-, UO8t\U5BC,0O8F,(:0'^7,obC0J S^^^^ 



16756 .TOC " floating poin: and CRC 

16757 ,ftE6I0N/JRD1.RlL,IRDl.RlH 

16758 =0 

16759 FJ.ADDD2.REG: 

16760 ;0 

16761 FPA MCMDR] FPA WB RCGPR.RJ-0, 
1676? PUSn.NfcXT/FJ.ApDDJJOO 
16763 

16764 FJ.ADDD2.20: 

16765 

16766 

16767 

16768 

16769 

16770 

16771 

1^77? 



;1 " 

FPAWAJT, 

RCDST.Rl.SJ? FPA, 

SET MM.iNIOINTT 

WRITE NOTREG^SIZECJDEP], 

CCOPI, 

REG MODE?,NEXVFJ.ADDD2.A0 



16773 =0 

16774 FJ.ADDD^.AO: 

16775 ;0 - ■ 

16776 VA VA+A 
16777 

1 6778 ; 1 

16779 FPAWAIT, 

16780 RCDST.R+IJ FPA, 

16781 WRiTE NOTRcG, 

16782 SJZEELONG] JROI 
16783 

16784 F].ADPD2.MEM: 
16785 

16786 FPA MCMDR], 

16787 NEXT/FJ,ADDD2.?0 
16788 

16789 FJ,ADDD?.100: 

16790 

16791 fPA WB RCGPR.R+1D-0, 

1679? RETDRN'"[+1] 



FI.ADDD2-REG/.MEM 



******************** 

?MD HALF 1ST OP (MBUS) 
1ST HALF 2m CP (WB) REG 

ENTRY FROM IRDROM 

STALL FOR FP''. 

WRITE OUT 1ST HALF Or ANSWER 

NO INTERRUPTS ALLOWED 

SET CONDITION CODES 

REGISTER OR MEMORY DESTINATION 



MEMORY SO BUNP UP VA 
BUMP UP VA 



STALL AGAIN FOR FPA 

WRITE SECOND HALF OF ANSWER 

END OF INSTRUCTION 

********* ******r***** 

?ND HALF 2ND OP 

STALL AND WRITE FROM FPA 



?ND HALF 2ND OP (WB) REO 



I , 



Float. Mu 



MI^:R0? 1M(01 ' 23-NOV-83 

Floating point and CRC 



B 16 
16:30:35 CLOKX Rev 13.00, 

; FI.AD0D3.REG/.MEM 



^jW\ 04&i,?5bC,005t:,C04/'/500F.(. 



OOn , OAH0,O')bC,0lBF,n}A/,6(U,0 39?* 



OOFl), 0Ag^/JU36,A^>3U4DDA,/*00F,^ 



-MU.A, uAa1,^G36,^tBU,0Q^/',n'.^';,U 



i-'H, ■;Af.,-,i;u'5^,',>v ,Avi;A,(.0:yf , j 



16793 .TOC 

1679^ 

16795 FKADDDJ.REG: 

16796 



6797 
16798 
16799 
16800 =0 
.6301 
16802 
16803 
1680A 
16805 
16806 
16807 
16808 
16809 
16810 
16811 
168V 



Floating point and CRC 

.REG: 

FPA.MCMOR] FPA.WB„R[GPR-R.l-0 



Clock rate = 160ns 



F1.ADD03.RFG/. MEM 

* 

; ?ND HALF 1ST OP (MBUS) 
; 1ST HALF ^NO OP (W8) REG 
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;0 - 

FPA we R[GPR.R*n-0, 
PUSR^lDD INC BRA?, 
NfXT/OS.WRTI 



;1 • 

FPAUAIT, 

P[DST.R].Si: FPA, 

SET MM.NOINT, 

WRITE NOTHEG,SI/EflDfP]. 

CC0P1, 

REG MODE?,NEXT/FI.AD0D2.^0 



16815 ^0 
168U F1.ADPD5.MEM: 

1681 S ;0 ' 

16816 FPA MCMDR], 

16817 PUSR.LOD INC BRA?, 

16818 NEXT/OS. WRT1 
16819 

16820 FJ,A0DD3.20: 

168?1 ;1 — — 

1682? fPAWAir, 

16823 RfDST.RJ.SIZ FPA, 

1682A SET MM.NOINT, 

16825 WRITE NOTREG,S]Z£CiOEPJ, 

I68P6 CCOPl, 

16827 REG MODE ? ,NEXT/F I .A00D2.';0 



2ND HALF 2ND OP REG 
GET DESTiNATiON 



STALL FOR FPA 

WRITE OUT 1ST HALF OF ANSWER 

NO INTERRUPTS ALLOWED 

SET CONDITION CODES 

REGISTER OR MEMORY DESTINATION 

?ND HALF 2ND OP 
GET DESTINATION 



STALL FOR FPA 

WRITE OUT 1ST HALF OF ANSWER 

NO INTERRUPTS ALLOWED 

SET CONDITION COOES 

REGISTER OR MEMORY DESTINATION 



CMT098.VICX 
FiOAT,MlC 



036B, 0C81,?5BL,0Q3C,C0^7,301E,7 



u 



056C, 0^81, a056, ^050, OO^MOIE// 



u Q1E6, OC81,25BC,003C.C0^7,3A3^,F 



OU/, 0c?80,U>'5t)./.13U,1UA/,^.O3F,9 



C 16 
MICRO? 1M(C1) 28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Floating point and CfiC : Fl .CMPF -f^EG/. MEM, Fl -CMPD. REG 

16828 .TOC " Floating point and CRC 

16829 ,REG10N/]fiD1,RlL,JRDl.RlH 
16830 

16831 FI.CMPF.REG: 
16832 

16833 FPA MLMOR] FPA W8 RCGPR.RD-0, 
16B34 NEXT/Fl.CHPDJOO 
16835 

16836 FI.CMPF.MEM: 

16837 ;— — ■ 

16838 FPA MCMDR3, 

16839 NEXT/FJ.CMPD.100 
168^0 
168A1 =0 

168^2 Fl.CMPD.REG: 

168^3 ;0— - 

16844 FPA MCMDRJ FPA W8 RCGPR,R>0. 

16845 PUSn,NEXT/FI.A|5DD3J00 
16846 

16847 Fi.CMPD.100: 

16848 ;1 - — 

16849 WX^CONX.SIZ, 

16850 FP?WAJT,S!ZE[IDEP], 

16851 W8 FPA,C.C0P2, 

16852 1RD1 



Page 403 
FI.CMPF.RE6/.MEM,F1.CMPD.REG 



1ST OP (MBUS) 2Nl> OP (WB) REG 
CONTINUE ON 

2ND OP MEM 
CONTINUE ON 



2ND HALF 1ST OP (MBUS) 
1ST HALF 2ND OP (WB) REG 



FORCE WX.NE.O FOR CC0P2 (NOT WBUS) 

STALL FOR FPA 

SET CCS 

END OF INSTRUCTION 



CMT098.MCX 
FLOAT.MIC 



MICRO? 1M(01) 
Floating point 



28-NOV-83 
and CRC 



D 16 
16:30:35 CLOKX Rev 13.00, 
: Fl.CVTDf^FJ.CVTFD 



Clock rate = 160ns 
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u 036D. 0C81,^036, 4180, 0047, 1014,0 



J 056E, Ob64,0U36,403C,45DA,401E,D 



U 01EC, 0E64,0036,493C,45DA,441F,a 



U 01E0, 0?80,0036,4130,OOA7,503F,9 



UIF^, 0480, 0036,4030, 0447, 001 F, 3 



! Q1F3, 0684, 0036, 40/iF/.5DA, ^000,1 



16853 
16854 
16855 
16856 
16857 

16858 

16859 

16860 

16861 

16862 

16863 

16864 

16865 

16866 

16867 

16868 

16869 

16870 

16871 

16872 

16873 

16874 

16875 

16876 

16877 

16878 

16879 

16880 

16881 

16882 

16883 

16884 

16885 

16886 

16887 

16886 

16889 

16890 
16891 
16892 

168^5 

I6ay4 



.TOC " Floating point and CRC 
.REGJ0N/iRD1.RlC,lRD1.R1H 

FJ,CVTDFD: 



FPA MCMDR], 
LGD'JNC BRA? 
NEXT/OS. WRT1 



FI.CVTDF.10: 



FPA WAIT, 
R[DST.R].FPA, 

WRITE noTrecsizecjdep:, 

SET MM.NOINT, 
NEXT/FJ,CVTDFD.50 

=0 
Fi.CVTFD.IO: 

;0— • 

FPAWAJT, 

RCDST.RJ FPA, 

WRITE NOTREG,SJ2EnOEP3, 

SET MM,N01NT,RE6 MODE?, 

PUSH,NEXT/FI.CVTF0.40 

FJ.CVTDFD.50: 

;1 

FPAWAIT, 
CC FPA, 
IRD1 

= 
F1.CVTFD.40: 

;0 

VA VA+4 



1 1 



FPAWAJT, 

R[DST.R+1]^FPA, 

WRITE NOTRfG,SIZE[LONGJ, 

RETURN CO] 



FI.CVTDF,n.CVTFD 



1ST OP (CVTFD) 

2W HALF OP (CVTDF; 

GET DESTINATION 



ENTRY THROUGH IRDROM (CVTDF) 

STALL FOR FF'A 
WRITE OUT ANSWER 

NO INTERRUPTS 

GET THE CCS FROM FPA 



ENTRY THROUGH IRDROM (CVTFD) 

STALL FOR FPA 

WRITE OUT 1ST HALF OF ANSWER 

NO INTERRUPTS ALLOWED 
WRITE SECOND HALF 



WAIT FOR CCS FROM FPA 
WRITE THEM OUT 
END OF INSTRUCTION 



NOT REG MODE 
BUMP VA 



STALL FOR FPA AGAIN 
WRITE BITS 32-63 



CMT098.MCX 

Float, MIC 



t 16 
MICR02 1M(01) 28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Floating point and CRC : Fl.EMODF 
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u OOF^, 0480, 0036, A1B0,00A7, 0410,0 



U OOFS, 0481, 2036, AIBO, 0047. UU,0 



u 00F6, 0485, 6592,4932, 8047, 0453, E 



0OF7, 0085,6036,4930,4047,0020,2 



U 0202, 0885,8592,4030,4047,0579,6 
J 0203, 0181, D58E,45F?,84A7, 0020, C 



J 02UC, 0A6U,00iO,'*U20,05Dd,4036,F 



U C20E, 0E64,0O?6,402C,C047,4O36,F 



;00 ■ 

LCD JNC BRA?. 
PUSH, NEXT/OS. RED 



;01 

FPA MCMDRJ, 
L0D"1NC BRA?, 
PUSH, NEXT/OS. WRT1 



;10 • 

RCTEMP10] ML'VA], 

REG MODE?: 

PUSH, NEXT/FI.EMODF. 300 



16895 .TOC " Floating point and CRC 

16896 ,REC10N/IRD1,R1L,IRD1,R1H 
16897 

16898 =00 

16899 FJ.EMODF: 
16900 
16901 
16902 
16903 
16904 
16905 
16906 
16907 
16908 
16909 
16910 
16911 
16912 
16913 
16914 
16915 

16916 
16917 

16918 

16919 -0 

16920 Fl.EMODF. 100: 
16921 
16922 
16923 
16924 
16925 
16926 
16927 
16928 =0* 
16929 
16930 
16931 
16932 
16933 
16934 
16935 
16936 
16937 

16938 
16939 



;11 

RCTEMP1] RNUM, 
REG MODE?, 
NEXT/FI.EMODF.100 



;0 ■ 

RCTEMP1] MCVA3, 
PUSH,NEXT/MM.PRB.WRJTF,SJZ.00 



;l 

VA RNUM RCTEMP10J, 
REClNT(rLAGl)? 



;0* 

^■PAWAJT, 

WRITE. WB FPA, 

SET MM,N0TNT,SJZE[L0NG], 

NEXT/f i.EMODF.150 



;1 

FPAWAIT, 

RCGPR.R] FPA. 

SET MM,NOJNT,SJZ£[LONG], 

NEXT/F].EMODF.150 



Fl.EMODF 



j^-*«4*t*%4*«**4r****i^* 



GET THIRD OP 



WRITE 0P3 MULD.RF 
GET INT.WL 



SAVE ADDRESS OF INT.WL 
WAS IT IN REGISTER 
CHECK IN MAIN FLOWS 



NOW HAVE FRACT.WF ALSO 
WAS IT REGISTER 
IF NOT MUST PROBE 



MEMORY MUST PROBE 
SAVE VA INS EAD 
RET +1 IF 0. ^Y 

REG MODE OR OKAY 

RESTORE POINTERS FOR INT.WL 

FLAG FOR REGMODE rOR INT.WL 



STALL FOR FPA 
WRITE TO MEMORY 
NO INTERRUPTS 
CONTINUE WITH FRACT.WF 

WRITE TO REGISTER 
STALL FOR FPA 
TO REGISTER 



CMT098.MCX 
FLOAT. MIC 



MICRO? 1M(01) 28-NOV-83 
Floating point and CRC 



F 16 
16:30:35 CLOKX Rev 13.00. Clock rate = 160ns 
: FI.EMODF 
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U 036r. OC81,D5BE,A8FO,AAA?,00?1,? 



u 0;>12, 0E8^,0036,413C,'^DDA,403F,9 



U 0'^^>. 0284, 0036. A93C.<i[)DA.A00F.^ 



16940 F1,EM0DF.150: 
16941 



169 A 2 

169A3 

169A4 

16945 =0 

16946 

16947 

16948 

16949 

16950 

16951 

1695? 

16953 

16954 

16955 

16956 

16957 



VA RNUM RCTEMP13, 
IR<5>? 



;0 - 

FPAWAIT, 

RCDST.R] FPA, 

WRITE NOTRECSIZECIDEPL 

CC0P1JRD1 



;1 

FPAWAJT, 

RCDST.R] FPA, 

WRITE NOTrEG.SIZECJDEPJ. 

CCOPI.REG MODE?. 

N<EXT/fI.ADDD2.40 



GET READr TO WRITf FRACT.WX 
WAS IT EMODF OR EMODD 



EMODF 

WAIT FOR FPA 

WRITE OUT FRACT.WF 

DONE AT LAST 

EMODD 

STALL FOR FPA 

WRITE OUT 1ST HALF 

GO WRITE 2ND HALF 
AND END 



CMT098.MCX 
FLOAT. MIC 



G 16 
M1CR02 1M(01) 28-N0V-83 UriOii'S CLOKX Rev 13.00, Clock rate = 160ns 
Floating point and CRC : Fl.EMODD 



Page 407 



U 00F8, OC80,0036,';iBO,OCA7,OA1B,0 



U 00F9, OA81,2036,'!.1BO,00'!.7,UU,0 



U OOFA, 0^85, 6592, *;93tl, 8047, 0A53,E 



U OOFB. 0085,6036,4930,4047,0020,2 



;00 • 

LOD INC BRA?, 
PUSH, NEXT/OS. FJDRED 



16958 ,TOC " Floating point and CRC 

16959 ,REG]0N/]RD1.R1L,1RD1.R1H 
16960 

16961 =00 

16962 Fl.EMODD: 
16963 
16964 
16965 
16966 
16967 
16968 
16969 
16970 
16971 
16972 
16973 
16974 
16975 
16976 
16977 
16978 
16979 
16980 



;01 

FPA MCHDR], 
PUSn,LOD INC BRA?, 
NEXT/OS. WRT1 



;10 ■ 

RCTEMP10] MCVA], 

REG MODE?, 

PUSH, NEXT/FI.EMODF. 300 



;11 • 

RTTEMPI] RNUM, 
REG MODE?, 
NEXT/FI.EMODF. 100 



Fl.EMODD 



GET MUID.RD 



WRITE BITS 32-63 OF MULO.RD 
GET INT.WL 



SAVE VA 

CHECK IF REG MODE GET FRACT.WD 



SAVE FRACT.WD JF RNUM 

IS IT 

JOIN COMMON FLOWS TO END 



CMT098,MCX 

Float. MIC 



MICRO? 1M(01 
Floating poin 



) 28-N0V-83 
t and CftC 
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U 0^22, 0886, 203A,A03D,80A7, 0422, C 



U 0223, 0180,4C15,8A70,F847,001D,C 



OIDC, 0C82,0E7D,0B41,04E^0C23,8 407* 



U OlOD, 0C80, 0036, 4030, 0047, OOFF, 8 



U 01DF, 0484,0587,0034,4047,0063,0 



iJ 0238, 0880, 0036, 4020, 0450, 0423, A 



W 0239, 0080,0036,4020, 0450, 0023, A 



u 023A, 0809, 2036, 4020, 0450, 1037, A 



U 0238, 0084, 2592, 4034, 4047, 047F,C 



023C, 0C02, 0570,0804, 8047, 081E, 8 410* 



6981 

6982 

6983 

6984 

6985 

6936 

6987 

6988 

6989 

6990 

6991 

6992 

6993 

6994 

6995 

6996 

6997 

6998 

6999 

7000 

7001 

7002 

7003 

7004 

7005 

7006 

7007 

7008 

7009 

701 

7011 

7012 

7013 

7014 

7015 

7016 

7017 

7018 

7019 

7020 

7021 

7022 

7023 

7024 

7025 

17026 

17027 

17028 

17029 

17030 

17031 

1703? 

17033 

17034 

17035 



.TOC " Floating point and CRC 
.RE6I0N/1RD1.R1L,IRD1.R1H 
=0 
FI.PQLYf ; 

;0 ■ 

MCTEMP2] Q, 

PUSH,NEXT/FI.POLYFD.10 



; 1 

WB MCTEMP4],ANDNOT,ZL1TOC1F3, 
WX.NE.O? 



=00 



;00 — • 

RCTEMP4J.SIZ RB-1, 
SJZECeYTE],MDR„0, 
SIGND CMP?, 
PUSH,NEXT/FI.P0LYF.30 



;01- ■ 

NEXr/JE.OPER. FAULT 



= 11 



;11 

RFRU 0, 

NEXT/Fl,POLYF,20 
=000 
FJ.PQLYF.30: 

;000 

READ,VA VA+4,SiZECL0NG], 

PUSH,N£5(T/F1,P0LYFD.RW3.5 



;001 

READ,VA VAt4, 
SIZECLORG] 

FJ,POLYFD.RW3.5: 

;010 

FPA M[MDR],READ.VA VA+4, 
SiZFCLONG], CLEAR READ(FLAGI), 
NEXT/f],P0LYFD.RW4 



;011 

RCRIJ MCTEMP23, 

PUSH, REXT/FI,P0LYFD. SET 

FJ.PGLYF.SO: 

;100 

RCR2].S12,RB-1, 
5IZEC8YTE3, 
CLEAR FPA(FLAGO), 
COUNT OR INT TIMER?, 
NEXT/FI.POLYF.70 



Fl.POLYF 



**t*******^*****n**** 



SAVE ARC IN TEMP TILL 1ST P? READY 
DEG TO TEMP GET ADD 

DEGREE > '.1 TEST 



DEGREE OK 
DECREMENT DEGREE 
ZERO MDR FOR DEG =0 

RET IS +3 

DEGREE >31 FAULT 



START CLEAN UP 
60 TO fcND UP 



DEGREE >1 

READ 1ST COEF 

DO TRANS TO FPA GET ANS (RET+3) 

DEGREE = 1 

READ COEF AND FALL THROUGH TO FINISH 



DEGREE =0 ANS IS LAST COEF 
SEND TO NEGATE ARG IF DEG -0 

TRANS TO FPA 

GET ANS RET +3 TO PREVIOUS PUSH 



RET +3 FROM DEG>1 
SAVE ARG IN REG 
DO FPD SET UP 



DECREMENT DEG COUNT 
CLEAR FPA FAULT FLAG 



CMT098.MCX 
FLOAT. MIC 
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u 01E8, 0880,0036,A020,OA50,OA3?,A 



U 01E9. 0A80. 0036, AAFO, 00^7. 0AF7,0 



U 01EA, OA8A,05B7,003A,AO/*7, 0063,0 



J OlEb, 0CO^,OE7p,080A,8047,08U,8 OO* 



17036 =00 

17037 FI.POLyF-70: 
17038 
17039 
170^0 
17041 
17042 
17043 
17044 
17045 
17046 
17047 
17048 
17049 
17050 
17051 
17052 
17053 
17054 
17055 
17056 



;00- 

READ,VA VA+4, 

SJZELLORG], 

PUSH,NEX./F1.P0LYFD.RW4 



;01 

INTPEND OR TIMER?, PUSH, 
NEXT/IE. SERV. IP. TS2 



;10 — 

RCR13 0, 
NEXT/ri.POLYF.20 



;11 

RCR2].S1Z RB-1, 
SIZECBVTEl, 
CLEAR FPA(FLA60), 
COUNT OR INT TIMER?, 
NEXT/F1.P0LYF.70 



LOOP >=0 NO INT 
GET NEXT COEF 



LOOP >=0 INT OR TIMER 

CHECK WHICH 

RET -1 IF TIMER ONLY 

LOOP <0 DONE 
FINISH UP 
MAIN FLOWS 

RET *3 FROM FPA TRANS GET ANS 
DECREMENT DEC COUNT 

CLEAR FPA FAULT FLAG 



CMT098.MCX 
KLOAT.MIC 



J 16 
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J 022C, 0C85,259E/.191, 00*^7, 0M2,0 
U 02<?D, OC81,2OO2,A0BD,8AA7,0000J 

U 07E6, 0009,^036,4020,0450,1037,7 

.) 0^77, 0481,^0^6.4030,0047,1037,9 



u 0379, Cc?48, 0036, 4020, 0430, 0023, A 



u 037A, 0641, 2036, 4030,0047, 1076, C 



U 0/Ef, 0AU4, 0036, 4UA4, 0847, 4000, 3 



17057 .TOC " Floating point and CRC : Fl.POLYF & FJ.POLYD SUBROUTINES 

1 7058 • ***************************************************************************** 

17059 
17060 
17061 
17062 
17063 
17064 
17065 

17066 .REGI0N/JRD1.R1L,1RD1.R1H 

17067 =0 

17068 F1.P0LYFD.10: 



FJ.POLYF AND FI.POLYD SU8R0UTiNES 



***************************************************************************** 



;0- 



RETEMP4] ZEXHMCMDR.1), 
S]2ECW0Rl5],L0D INC BRA?, 
PUSH, NEXT/OS. ADD 



;1 ■ 

VA MCMDR], 
RETURN [*1] 



ENTRY FROM IRDROM POL YD FPA 



ZERO EXTEND DEGREE 
GET TBL ADDR 



PUT ADDRESS IN VA FREE UP MDR 
RETURN TO CALLING INSTRUCTION 



17069 
17070 
17071 
17072 
17073 
17074 
17075 
17076 

17077 07E6: 

17078 FI.POLYFD.fiWi: 

17079 ;*********FORCE ADDRESS*********; FLAGO AND FLAGI ARE CLEAR UPON ENTRY 

17080 FPA MCMDR], CLEAR READ(FLA61), ; WRITE 0-31 FIRST COEF 

17081 REACVA VA+4,SIZECL0NG3 ; READ 3*^-63 FIRST COEF 
17082 

17083 FI.P0LYFD.RW2: 

17084 ; - " 

17085 FPA MCMDR] 

1 7086 

17087 F1.P0LYFD.RW3: 
1 7088 

17089 READ,VA VA+4,SIZECL0NG] , 

17090 FPAWAITTSET READ(FLAGI), 

17091 NEXT/FI,P0LYFD.RW3.5 
17092 

17093 FI.P0LYFD.RW4: 
17094 

FPA MCMDR], 
FPAOAIT,SET fpA(FLAGO) 



17095 
17096 
17097 

17098 07EC: 

17099 

1?100 

17101 

17102 



; •********FORCE ADDRESS********* 

FPAWAIT, 

RCRO] FPA,SIZECL0NG]- 

CCOPi, CLEAR FPA(FLAGO), 

RETURN [+3] 



SEND TO FPA 32-63 



GET 2ND COEF 

SET 2ND HALF READ FLAG 



SEND 2ND HALF COEF OR COEF IF POLYF 
SIGNAL ANY FAULTS FOUND BY FPA 



STALL FOR FPA 

WRITE OUT 1ST HALF PART PRODUCT 
OR PART PRODUCT IF POLYF 
RETURN TO CALLING ROUTINE 



CMT098.MCX 

Float. MIC 



M1CR02 1M(01) 28-NOV-83 
Floating point and CRC 
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Page 411 



U/FC, 0880, 0036, '^8F0,00A7,0A23,E 



u 07FD, 088b,BS9^,A03;,C0A7,006D,5 



J 023E, 01)86, Cr.37, 0080, 6UA7,0000J 



0?3F, 0986, CC 37, 0080,68^ 7, 0000,1 



;1*****»**F0RCE ADDRESS*********; 

RCR3J MCVA]. 

NEXT/Fj,PCDELTA 



17105 07fC: 

1710A FI.POLYFD.SET: 

17105 ;0********FORCE ADDRESS*********; 

17106 PUSH,JR<5>?, 

17107 NEXT/Fl.POLYFD.OFF 
17108 

17109 07FD: 
17110 
17111 
1711? 
17113 =0 
171U FJ.POIYF.OFF: 

17115 FJ.POIYFD.OFF: 

17116 ;0 - — 

17117 MCFPDOFFSET] 2LJT0C12.], 

17118 RETURN C+1] " 
17119 

17120 FJ.POLYD.OFF: 
171P1 ;1 

17122 MCFPDOFFSET] ZLJT0C13.3, 

17123 RETURN C+1] 



GET FPDOFFSET SET 



SAVE VA 

R2 AND FPD SET RETURN TO CALLING PTN 



FOR POLYF 



FOR POLYD 



I -_. 



CMT098.MCX 

Float. MIC 
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a 02^Q. OO85,B59^,AO^A,C0A7,00FE,<? 



U 02AD. 0581. BCIO. 0030, ?^A7,00?'^,C 



01F^, OOSS^BSQP^'iOSA^CO^Z^OOFE,? 



U 01F5, 0981,BC10,0030,^AA?,001F,A 



U U1F6, 0581,8010, 0030, .?''*A7,001F, A 



U 0U7, 0981, 8C10, 0030, '^^*A7,001F,''* 



TOC " Floating point and CRC : FI.POLYF £ FI.POLYD FPD SAVE ROUTINE 



FI.POLYF. FPD. SAVE: 



171?A 
17125 
17126 
17127 

17128 

17129 

V130 

U131 

1715? 

17133 

1713A 

17155 

17136 

17137 

17138 

17159 

17U0 

17U1 

17U2 

17U3 

17U^ 

17U5 

17U6 

17U7 

17U8 

17U9 

17150 

17131 

17152 =0 

17153 FI.POLYF. FPD. 10: 



POLYF AND POLYD FIRST PART DONE ROUTINES FOR FPA INTERFACE 

Pack up routines 

Initial instruction at FPDOFFSEl fi^2 for POLYF 

at FPDOFFSET #13 for POLYD 
THIS IS CODE THAT APPEARS IN lANDE 

IN FPDOFFSET ff]2 FOR POLYF 
IN FPDOFFSET #13 FOR POLYD 



RER2J.SIZ RB+1, 
SIZECBYTEL 
FPA(FLAGO)V, 
NEXT/FI. POLYF. FPD. 10 



FI.POLYD. FPD. SAVE: 



RCR2J.SIZ.RB+1, 
SIZECBYTEl, 

READ(FLAGl) FPA(FLAG0^?, 
NEXT/FI. POLYD. FPD. 10 



INCREMENT ITERATION COUNT 

FAULT DETECTED BY FPA? 
CONTINUE ON 



INCREMENT ITERATION COUNT 
SECOND HALF READ OR 
FAULT DETECTED BY FPA? 
CONTINUE ON 



*ilt*iir****Jkik*At4 4**«******ilr*****AAA*A******i't**i'lr**'fcAAA*****A**«rt4c*%1l[1^1^*'k*it!4rft 



17154 
17155 
17156 
17157 
17158 
17159 
17160 

17161 -00 

17162 FI.POLYD, FPD 10: 
17165 
1716A 
17165 
17166 
17167 
17168 
17169 
17170 
17171 
17172 
17173 
17174 
17175 
17176 
17177 



;0- 

R[R33 MCVA], 

NEXT/lE. PACK. DONE 



;1 — ■ 

VA M[VA3-ZLJTO[4J, 
N^IJ^T/Fl, POLYF, FPD. 10 



;00- 

RCRTJ MCVAJ, 

NtXT/TE. PACK. DONE 



;01 • 

VA MCVAJ-ZLIT0L8], 
NE5!T/FKPOLYD.FPD.10 



;10 ■ 

VA M[VA.l-ZLirOC4], 
NE5!T/FI. POLYD. FPD. 10 



;11 ■ 

VA MCVAJ-ZLITOCB], 
NE5!T/FI.POLYD,FPD.10 



SAVE VA 

THATS ALL FOR NOW 



DECREMENT VA 
FINISH UP 



ALL FLAGS CLEAR 

SAVE VA 

THATS ALL FOR NOW 

FAULT DETECTED BY FPA 
BUMP ADDRESS BACK 



SECOND HALF READ FAULT 
BUMP ADDRESS BACK 



IMPOSSIBLE BUT DO SOMETHING 
BUMP ADDRESS BACK 
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MICRO? 

MICRO? 
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MICRO? 
MICRO? 
MICR02 
MICR02 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICR02 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICR02 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICR02 
M1CR02 
MICRO? 
iICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MIC ^02 
MICRO? 
MICPO? 
MICRO? 
MICRO? 
HICR02 
MICR02 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 



1M(01 
1M(01 
1M(01 
1M(01 
1M(01 
1M(01 
1M(01 
1M(01 
IMCOl 
1M(01 
1M(01 
1M(01 
1M(01 
1M(01 
1M(01 
1M(01 
1M(01 
1M(01 
1M(01 
1M(0'( 
1M(01 
IMCOl 
IMCOl 
IMCOl 
1HC01 
1MC01 
1M(01 
IMCOl 
IMCOl 
IMCOl 
IMCOl 
IMCOl 
IMCOl 
IMCOl 
IMCOl 
IMCOl 
IMCOl 
IMCOl 
IMCOl 
IMCOl 
IMCOl 
IMCOl 
IMCOl 
1MC01 
IMCOl 
1MC01 
IMCOl 
''MC01 
IMCOl 
IMCOl 
IMCOl 
IMCOl 
IMCOl 
1MCC1 
1HC01 
IMCOl 
IMCOl 
1M(01 
1H(01 
IHCOl 



N K 
B IS 

-: '5 



D 

G 

H 

1 

K 

I 

M 

N 

B 

C 



IS 

15 

15 

15 

1 5 
1 f 

I ; 

15 

IS 

15 
15 
15 
16 
16 
16 
^6 
16 
16 
16 
16 
J 16 

I. 16 



MICR02 
MICRO? 
MICROS 
MiCR02 
MICR02 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 



1M(01) 
1M<01) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
1M{01) 
1M(01) 
1M(01) 
1M(01) 
IM(Ol) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
1MC01) 
1M(01) 
1M(01) 
1M(01J 
1M(01) 



CMT098.^1CX 

ploat.mk 
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Page 



U 02A0, 0886J58E,'^03A,'^OA7,H55,D 
u 02^1, 0A86,15BE,^05A,0047,U23,E 
u 02^?.. 0080,1036,4030,004/ J023,C 



U U,^58, C886,158£. 4035. 00^7, H55,D 

u 0259, 0C86J5BE, 4035, 4047, U?3,F 

U 025A, 0486, 158E, 4034, 0047, 1037, C 

U 03?C, 0886, 158E, 4034, 4047,1057,0 

u 057D, 0880, 1036,4030,0047, 1037, E 



17178 .TOC '* Floating point and CRC : FI.POLYF 6 Fl.POLYO FPD RESTART 

171 79 ••**«******»**♦**************************'»************************************ 

17180 

17181 

17182 

171S3 

17184 

17185 

17186 

17187 

17188 

17189 

17190 

17191 .RE6J0N/JRD1.R1L,IRD1.R1H 

1719? =000 

17193 FI.POLYF. FPD. RES: 



413 
ROUT 



FPD RESTART ROUTINES 

FI.POLYF. FPD. RES 
FI.POLYD.FPD.RES 



********** *f **!***«*** «t ***** <(*(**** H ********* ^t ********************************* * 



;010 - 

FPA MCTEMPI], 
NEXT/FI.POLYF.50 



17194 
17195 
17196 
17197 

17198 
17199 
17200 
17201 
17202 
17203 
17204 

17205 = 
17206 
1720;- =000 

17206 FI.POLYD.FPD.RES: 
17?09 
17210 
17211 
17212 
1721S 
17214 
17215 
17216 
17217 
17218 
17219 = 
17220 
17221 
]7222 
U221 
y?22t* 
17225 
17226 



;000- 

FPA MB MCTEMP13 R[R1], 

PUSn,NEXT/FI.P0CYFD.RES.10 

; 001 ■ 

FPA MB MCTEMP13 RCROJ, 
PUSn,NEXT/FI.P0CYF.0FF 



;000' 

fpa mb mctemp1j rcr43, 
pusR,next/fi.poCyfd.res,io 



;001 

FPA M8 MCTEMP1] RCR5], 
PUSn,NEXT/FI.P0i:YD.0FF 



;010 - 

FPA^MB MCTEMPU^RCRO] 



FPA_M8 M[TEMP1]^RCR1] 



FPA MCTEMP1], 
NEXT/FI.P0LYD,71 



ft******************* 
GARBAGE WRITE GET AR6 

RESET POINTERS 

WRITE ARG GET PART PRODUCT 

SET FPDOFFSET 



SEND PARI PRODUCT 

RETURN TO BUMP ITERATION COUNT 



ft******************* 

WRITE GARBAGE GET ARG BIT 0-31 

RESET POINTERS 

WRITE BITS 0-31 ARG GET BITS 32-63 

SET FPDOFFSET 

WRITE BITS 32-63 ARG 
GET PART PROD BITS 0-31 

WRITE PART PRODUCT BITS 0-31 
GET PART PROD 01 TS 32-63 



WRITE PART PRODUCT BITS 32-63 
RETURN TO BUMP ITERATION COUNT 
FIXED, POST CMT062 



CMT098.MCX 
FLOAT. MIC 
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U 0252, 0^85,2592, 4530, C0A7,0A21, A 
u 0253, 0900,AC13,8A70,F8A7,0020,4 



U 0204, 0A0A,0E7D,0BA1,0AE7,0C26,0 407^ 
U 0205, 0C80, 003^,4030, 0047, OOFF, 8 

u 0207, 0084, 0036, 4054, 4047, 4020, A 



u 0260, 0848, 0036, 4020, 0450, 047E, 6 

u 0261, 0048, 0036, 4020, 0450, 007E, 6 

u 0262, 0C81, 2036, 4030, 0047, 1037, 7 

U 0263, 0084, 2592, 4035, 0047, 04?'F,C 

u 0?6A, 0084,5592,4035,4047,0020,8 



17227 .TOC " Floating point and CRC 

17228 .RE6J0N/]RD1.R1L,IRD1.R1H 

17229 =0 

17230 FI.POLYD: 



;Q 



17231 

17232 

17233 

17234 

17235 

17236 

17237 

17238 

17239 

17240 =00 

17241 

17242 

17243 

17244 

17245 

17246 

17247 

17248 

17249 

17250 

17251 =11 

17252 

17253 

17254 

17255 

17256 =000 

17257 FI.POLYD. 30: 



RCTEMP3] MCMDR], 
PUSH,FLAC<1-0>?, 
NEXT/FI.POLYD.150 



; 1 

W8 MCTEMP4].ANDNOy.ZLIT0C1FJ, 
CLEAR FLAGO,WX,NE.0? 



,00 

R[TENP4].SIZ RB-1, 
SIZEC8YTE],MI5R 0. 
CLEAR READCFLACI), 
PUSH,SIGND CMP?, 
NEXT/F!.POLYD.30 



;01 • 

NEXT/IE. OPER. FAULT 



;11 

RCR1J FPA, 
NEXT/PI. POLYD. 55 



17258 
17259 
17260 
17261 
17262 
17263 
17264 
17265 
17266 
17267 
17268 
17269 
17270 
17271 
Mill 

M27'^ 
U275 
^7276 
\7277 

17278 
\727^ 

17280 = 



;000 

SET READ(FLA61), 

READ,VA„VA+4,SI2ECL0NG], 

PUSH,NE5iT/FI.P0LYFD,RW1 



;001 ^™ 

SET READ(FLAGI), 
READ,VA VA+4,SIZECL0NG], 
NEXT/FI.P0LYFD.RW1 



;010 • 

FPA MCMDR3, 
NEXT/FI.P0LYFD,RW2 



;0n 

RCR4] MCTEMP2],PUSH, 
NEXT/ri,POLYFD.SET 



;100 • 

RCR5J MCTEMP33- 
NEXT/FI.POLYD.70 



FI.POLYD 



******************** 

BITS 32-63 OF ARC SAVED 
BITS 0-31 IN TEMPI 
OR TEMPO OR SHORT LIT 



DEGREE VALID 



DEGREE VALID 

DECREMENT FOR OTHER READ 

MDR FOR DEG =0 CASE 

CLEAR FLAG1 FOR SECOND HALF READ 

WHAT IS DEGREE SIZE 



DEGREE > 31 



RET +3 IF DEG =0,1 

WRITE BITS 32-63 OF ANSWER 

FINISH UP 



DEGREE >1 

FINISH UP READ SEND TO FPA AND 
GET FIRST PART OF ANSWER 

DEGREE =1 

FINISH UP READ, SEND GET ANS 



DEGREE = 

SEND A TO NEGATE ARG 

FINISH UP READ, SEND GET ANS 



RET+3 IF DEGREE > 1 
SAVE FIRST HALF OF ARG 
SET FPD,GPRS 



SAVE BITS 32-63 OF ARG 
START NEXT ROUND 



U 
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U 0208, 0A^8, 0036, 4020, 0450, 0^23, A 

U 0209, 0480, 0036, 4AF0, 004?, 04F7,0 

u 020A, 0C84, 0587,0035, 0047, 0070, F 

U 020B, 0884, 0036, 4034, 4047, 4037, E 



u 037E, 0t0A,0E7D,0e0^,8047,0820,8 410* 



17281 =00 

17282 FJ.POLYD.50: 

17283 ;00 ' 

17284 READ,VA VA+4,SIZECL0NG], 

17285 FPAWAIT,SET READ(FLAGI), 
17236 PUSH,NEXT/F1.P0LYFD.RW3.5 
17287 

17288 ;01 ■ 

17289 PUSHJNTPENO OR TIMER?, 

17290 NEXT/IE. SERV. IP. TS2 
17291 

17292 FI.P0LYD.55: 

1 7293 ; 1 • 

1729^ RCfi4J 0, 

17295 NEXT/FI.POLYD.220 
17296 

17297 FI.POLYD.70: 

1 7298 ; 1 1 

17299 RCR1J FPA 
17300 

17301 FI.P0LYD,71: 

17302 ; 

17303 RCR2J.SIZ RB-1,S;ZECBYTEJ, 

17304 CLEAR REAB(FLAGI), 

17305 COUNT OR INT TIMER?, 

17306 NEXT/FKPOLYD.50 
17307 



; LOOP > NO INT OR TIMER 

; GET 1ST PART COEF 

; CONTINUE ON 

; LOOP > INT OR TIMER 

; RET -1 IF TIMER ONLY 



LOOP < DONE 
ZERO OUT GPRS 
FINISH UP 



RET +3 hROM LOOP > READ 
SAVE IT IN GPR 

LABEL ADDED FOR CMT094 

DECREMENT ITERATION COUNT 
CLEAR 2ND HALF READ FLAG 
LOOP COMPLETE OR TIMER TIME 
GO SEE 



*.-j 
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U 021A, 0C8A, 1592, 4180,8047, 0010,0 



u 0215, 0884,0592,4160,8047,0010,0 



0216, OCOC, 3787,0030, 8047, 0037, F 



U 0217, 0C0C,37B7, 0030, 8047, 0037, F 



037F, 0^.04, 0587, 0180, C047, 0010,0 



17308 =00 

17309 FI.PQLYD.150: 



;00' 

RCTEMP2] MCTEMP13, 
LOD INC BRA?, 
NEXT/OS. RED 



;01 

RCTEMP2] MCTEMP03, 

LOD INC Bra?, 

NEXT/OS. RED 



17310 

17311 

17312 

17313 

17314 

17315 

17316 

17317 

17318 

17319 

17320 

17321 

17322 

17323 

17324 

17325 

17326 

17327 

17328 

17329 

17330 FI.P0LYD.155: 

17531 ; — 

17332 RCTEMP3D 0, 

17333 CLEAR FLSGO, 

17334 LOD INC BRA?, 

17335 NEXT/OS, RED 



;10 

RCTEMP2] MCTEMP3].FPLIT, 
CLEAR FLSGI, 
NEXT/FI.POLYD.155 



;11 

RCTEMP2] MCTEMP3J-FPLIT, 

CLEAR FlSGI. 
NEXT/FI.POLYD.155 



NOT REG OR LITERAL 

ARG BITS 0-31 IN TEMPI 

GET DEGREE RETURN TO FI.POLYFD.IO 

THROUGH IRDROM 

REG NOT LITERAL 

ARG BITS 0-31 IN TEMPO 

GET DEGREE RETURN TO FKPOLYFDJO 

THROUGH IRDROM 

LITERAL MODE 
UNPACK SHORT LITERAL 
CLEAR FLAG 
CONTINUE ON 

LITERAL MODE BUT IMPOSSIBLE 
UNPACK SHORT LITERAL 
CLEAR FLAG 
CONTINUE ON 



ZERO OUT SECOND HALF 

BE SURE FLAG IS CLEAR 

GET DEGREE 

RET THRU IRDROM TO FI.POLYFD.IO 



CMT098.MCX 
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MICR02 1M(01) 28-NOV-83 
Floating point and CftC 
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17336 .TOC 

17337 

17338 .'********************************•******************************************** 



17339 

173A0 

17341 

17342 

17343 

17344 

17345 

17346 

17347 

17348 

17349 

17350 

17351 

17552 

17353 

17354 

17355 

17356 

17357 

17358 

17359 

17360 

17361 

17362 

17363 

17364 

17365 

17366 

17367 

17368 

17369 

173^0 

17371 

17372 

17373 

17374 

17375 

17376 

17377 

17378 

17379 

17380 

17381 

17382 

17383 

17384 

17385 

17386 

17387 

17388 

17389 

17390 



08 



Floating point and CRC 

It it II It lilt it If It lilt it it 1l 

tbl.ab^initialcrc.rl, Stream. rw,stream.ab CR0-R3.wU 



CRC 
Input: 



MDR 



Resources: 

TempO, Tempi 

Temp2 

Temp3 

Temp4 

Temp? 

FPDOFFSET 

t-PO 

PC 



Flagl 

Platch 

Stepcounter 



tbl.ab 



temporary CRC 

table index calculation 

temporary table address 

temporary for ff bytes (string length) 

PC during instruction 

temporary for FPD index 

used to prefetch source byte 

CRC after XOR with source byte 

during inner loop iteration 

for fault/interrupt differentiation 



6PRs during instruction 



RO 
R1 
R2 



R3 



Output; 



RO 

R1,R2 

R3 



CRC 

table address 

byte O'l length of string 

byte 2 PCdelta if ever an FPD pack 

byte 3 (bit 31) set if table page fault 

stream address 



5'^ 

stream address +1 



Subroutines: 

OS. RED 

OS. ADD 



get initial crc 
get stream length 
get stream address 



1E.SERV.JP.TS2 process interrupt or timer 

Operation; 

Start up 

51. Get all operands 

52. Set FPD 

53. Set platch and FPDOFFSET to 3 

54. Save PC in temp7 

55. Save stream address In R3 and PC 

56. Save length in R2 

57. If length is - done 
Otherwise main processing 



CMT098.MCX 
FLOAT. MIC 
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Floating point 



28-NOV-83 
and CRC 
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CRC 



17391 

17392 

17393 

1739A 

17395 

17396 

17397 

17398 

17399 

17A00 

17401 

17402 

17403 

17404 

17405 

17406 

17407 

17408 

17409 

17410 

17411 

17412 

17413 

17414 

17415 

17416 

17417 

17418 

■ 7419 

17420 

17421 

17422 

17423 

17424 

17425 

17426 

17427 

17428 

17429 

17430 

17431 

17432 

17433 

17434 

17435 

17436 

17437 



Main processing 

Ml, kbytes >0 and no interrupt or timer pending 

Get source byte from XB 
M2. XOR byte with CRC in RO and save in Q 

and in TempO 
M3. Enter inner loop 

Inner Icop proceessing 

H. Get bits 0-3 of CRC if non zero 

12, Multiply by 8 and use as index into table 

13, Get the long word tab'.e entry 

14, XOR entry with CRC 

(which has been shifted the 4 bits right) 

15, Save CRC in RO 

16, Repeat a second time from i1. 

F inish up 

Fl. Clear R2 

F2. R3 gets PC 

F3. PC gets Temp7 

F4. Clear R1 and IRDI 

If interrupt/fault occurs 
FPP.PACK 



PI 

P3. 
P4. 



Save PC in R3 (stream address) 
Restore PC from Temp7 
Calculate PC delta from PC 
If page fault while readin 
(flag 1 set) then set bii 
also save the value of the 



and PCBACK 
table 
1 of R2 
CRC in 



effectively roll back to start of inner loop 



FPD. RESTART 



Rl. 

R2, 
R3. 
R4. 



PC 

If 

get 

and 

If 



R3 



Compute Pc value for Temp7 from 

PCBACK and PCdelta 

set FPDOFFSET and Platch 

lets stream address from 

lit 31 of R2 not set 

stream byte again from XB 

continue processing 
bit 31 set then set Flagl 



clear bit 3? 
Restore Q and TempO from 
set ^tepcounter to 2 and 
continue at inner loop 



RO 



***ft***ft*ft^**«4**ft««r««ft«ftftft*lt41l««««**«**t«**«^««**«<k«**lt*****««4k*41k««*«*«4«« 
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u 0381, 0085,2592,4180,0047,0010,0 



U 0224, 0035,2592,4150,4047,0410,0 



U 0225, 0C35,259E, 4191, 0047, 0412,0 



U 0226, 04EC,3592,^05A,A047,0471,9 
U 0227, 0485, A592, ^031, C047, 0071,0 

U 0710, 0885, 2592, 403^, C487, 0072,0 

U 0720, 0080, 0C37, 0030, 00A7, 0071,1 

U 0711, 0C84, 1592, 4024, 1047, 0071, 2 

U 0712, 048-^, A592,4A7^, 8047, 0060, E 



J 06DE, 0OE0,058E,4031,C487,0071,4 



17458 .REGI0N/]RDX.R1L,1RDX.R1H/IRDX.R2L,JRDX.R2H 

17439 CR.CRC: 

17440 

17441 RCTEMP33 MCMOR], 

17442 LOD INC BRA?, 
174^5 NEXT/OS. RED 
17444 
174/. 5 =00 
17446 CR.CRC. 10: 



)^ «*«****« rir « 



SAVE TABLE ADDRESS 

GET INITIAL CRC 

RET THRU IROROM TO CR.CRC. 10 



;00 

RCTEMP13 MCMDRJ, 
P SH 

LOD i'nC bra?, 
NEXT/OS. RED 



;01 

RCTEMP4] ZPXT(«CMDR]), 
SIZECW0R5], 
LOD INC BRA?, 
PUSH, NEXT/OS. ADD 



17447 
17448 
17449 
17450 
17451 
17452 
17453 
1745A 
17455 
17456 
17457 

17458 

17459 

17*i60 

17461 

17462 

17463 

17464 

17465 

17466 

17467 

17468 .REGION/FLOAT.RIL, FLOAT. R1H/FL0AT.R2L, FLOAT, R2H/FL0AT.R3L, FLOAT. R3H 

17469 

PC_RCR3]_MCMDR] 



;10 

RCR1] MCTEMP3], 
SET FPD, 
PUSH 
NEXT/CR.SETPLOFF 

;11 

RCTEMP73.MCPC] 



SAVE CRC 

GET SOURCE STREAM LENGTH 

RETURN +1 



ZERO EXTEND THE ff BYTES 

GET THE STREAM ADDRESS 
RETURN +1 



SAVE THE TABLE ADDRESS 

FIRST PART DONE 

SET PLATCH AND FPDOFFSET 



RCROJ «CTEMPn,SiZECL0N6], 
CC0P2 



17470 

1747) 

17472 0720: 

17473 

1747-; 

17475 

17476 

17477 

17478 

17479 

17480 

17481 

17482 

17483 =0 

17484 CR.D0NE2: 

17485 ;0 

17486 PC RCTEMP7], 

17487 CLFAR FPD, 

17488 NEXT/CR.D0NE3 



;**»»**t***FORCE ADDRESS********* 

izjoi 



ft:R2]^MCTEHP4], 
WX.NETO? 



SAVE THE PC 
T,R2H/FL0AT 
STREAM ADDRESS .0 PC AND SAVE IT 

CLEAR CONDTION CODES TO START. 



SAVE CRC AND 

SET CONDITION CODES 



SAVE STREAM LENGTH IN R2 
IS THE LENGTH 



YES, DONE 
RESTORE THE PC 
CLEAR THE FPD BIT 
JOIN COMMON END UP 
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U 06DF, 0OOA,0E7D.0B2A.8OA7.O866,4 A10* 



U 0664, 0C85,759E. 4000, 2047,0071, 5 

U 0665, 0480, 0036, 4AF0, 0047, 04F7,0 

U 0666, 04E5,A592,4034,C047,0071,3 

U 0713, 0484, 0587,0034, 8047, 006D.E 

U 0714, 0084, 05B7, 0134, 4047, 003F, 9 

U 0715, 04A6, 0003, 5034, 0047, 0066, 8 



U 0668, 084C,03F7,OA70,84E7,0466,C 



; 0669, 0884,0592,4024, 1047, 006D,F 



U 066A, 0885,200^,6530,0047,00^6,8 



17489 CR.CONT; 

17490 :1 ' 

17491 feCfi23.SJ2 RB-1, 

17492 SIZeCLONGl, 

17493 CLEAR FLAGl, 

17494 COUNT OR IMT TJMER? 
17495 

17496 =00 

17497 CR.C0NT1; 



00' 



feCTEMPO] ZEXT(X8) PC PC+1, 
N£XT/CR,C0NT2 



;01 - 

INTPEND OR TIMER?, 
PUSH, NEXT/IE. SERV. IP. rS2 



;10 

RCR33.MCPC3, 
CLEAR FPD 



RCR23,0, 
NEXT/rR,00NE2 



17498 

17499 

17500 

17501 

17502 

17503 

17504 

17505 

17506 

17507 

17508 

17509 « 

1751C 

175n 

17512 

17513 

17514 CR.D0NE3: 

17515 

17516 RCR1J 0. 

17517 IRD1 
17518 

17519 CR.C0NT2.' 
1 7520 

17521 MCTEMPOD.Q M8.X0R.RCR03, 

17522 STEPC 2 
17523 

17524 =00 

17525 CRJNNER: 
17526 
17527 
17528 
17529 
17530 
17531 
17532 
17533 
17534 
17535 
17536 
17537 

17538 
17539 
17540 
17541 

17542 = 



.00 

RCTEMP2]^M[T£MP0]. NIBBLE, 

MDR.O, 

SET FLAG1, 

WX NE 0** 

PUSH,NExf/CR.GETTBL 



;01 

RCR0]^M[TEMP0], 

CC0P2:SIZE[L0NG], 

NEXT/CR.CONT 



;10— 

RCTEMP03 MEMDRJ.XOR.RQ. 
08Z STEPC?, 
NEXT/CR, INNER 



MAIN PROCESSING LOOP 
DECREMENT # BYTES 

BE SURE FLAG IS CLEAR IF FAULT 

TEST FOR DONE AND/OR INTERRUPT/TIMER 



LOOP >=0 NO INTERRUPT OR TIMER 
PREFETCH SOURCE BYTE 



LOOP >=0 BUT INTERRUPT OR TIMER 
IF ONLY TIMER RETURN -1 
MORE PROCESSING 

LOOP <0 DONE 

SAVE STREAM ADDRESS 

CLEAR THE FPD BIT 



ZERO OUT THE 6PR 



ZERO OUT OTHER TEMP 
END OF INSTRUCTION 



XOR CRC AND SOURCE BYTE 
SET INNER LOOP CONTROL TO 2 



GET THE LOW ORDEH 4 BITS 

SET MDR TO FOR LATER USE 

SET FLAG IN CASE OF READ TABLE FAULT 

WERE TP*^ 4 BITS 

DO iH: *NNER TABLE PROCESSING 

END OF In.- » LOOP 

SET THE CRC 

ALSO THE CONDITION CODES 

NEXT ITERATION 

RET +2 FROM GETTBL 

XOR CRC AND THE TABLE ENTRY 

STEPCOUNTER 0? 



CnT098.!lCX 
FLOAT, MIC 



J 1 
MICRO*? IMCOD 28-N0V-83 16:30:35 CLOK/ Rev 13.00, Clock rate = 160ns 
Floating point and CRC ; CRC 



Page ^2^ 



U 066C, 0C85, 2277, 0080. OOAT. 0000, 2 

U 066D, 0C80,2A7D,003A,AAA7,0A66,C 

u 066F, 0C80, 0036. 40A0. 0050, 0000, 2 

U C719, 0D86,CC37, 0050, 1847. 0071, 6 
U 0716, 0180, 0EF6,A0B0,10A7. 0000.1 



U 0717, 0818,058E,A031,CA87,0071,8 
U 0718, 0C85, 9003, 05FKC0A7. 0062.0 



U 0620, 008A,73BE,A0U.80A7,00FE,2 
U 0622, 0086,7D52,A030,A0A7.0071,A 

U 071A, 068A,002C,703A, 0047,0062,0 



175A3 =00 

17544 CR.GETTBL: 



;00' 



17545 

17546 

17547 

17548 

17549 

17550 

17551 

17552 

17553 =11 

17554 

175S5 

17556 

17557 

17558 

17559 0719: 

17^60 CR.SETPLOFF. 

17561 



RCTEMPO] (MCMDRJ RB),RR.4, 
RETURN [+21 



;01 

VA RCR1]*(MCTEMP2].ASL.P), 

puSh, 

NEXT/CR.GETTBL 



;11 

READ, 

SIZECLONG], 
RETURN [-^25 



;****<****>fFORCE ADDRESS********* 
OFF. 

HLFPDOFFSET3_ZLIT0cij 



k,C23, 
RETURN C+1] 



THIS INSTRUCTION AT FPDOFFSET #3 FOR CRC 

kR3J MCPC], ; SAVE THE STREAM ADDRESS 

NEXT/JR, CRC. SAVE 



17562 
17563 
17564 
17565 
17566 
17567 
17568 
17569 
17570 
17571 
17572 
17573 
17574 
17575 

17576 CR, CRC. SAVE: 

1 7577 ; 

17573 PC RCTEMP7], CLEAR FLAGS 

17579 

17580 ; — 

17581 RCTEMP7J RB-MCPC8ACKJ, 

17582 FLAGl? 
17583 

17584 =0* 

17585 CR. CRC. SAVE. 10: 

1 7586 ; 0* 

17587 RCR23 RB.OR. (MCTEMP73.RR.SIZ) , 

17588 SIZECOORD], 

17589 NEXT/IE. PACK. DONE 
17590 

1 7591 ; 1 *- 

17592 MCTEMP7]_MB.0R.ZLIT12C83 
17593 

1 7594 ; ■ 

17595 RCR03 Q D, 

17596 NEXT/fR.CRC.SAVE.IO 



INDEX MAY BE 

SHIFT THE CRC RIGHT 4 BITS 



MULT INDEX 

ADD TO TABLE ADDRESS AND 

STORE IN VA NOW SHIFT CRC 

RET +2 FROM SHIFT CRC 
READ TABLE ENTRY 
INTO MDR 
RETURN TO INNER LOOP 



SET FPDOFFSET 

SET PLATCH FOR THE INDEX SHIFT 



RESTORE PC CLEAR FLAG3 - IE -PACK. DONE 



CALCULATE PC DELTA 

WAS THIS TABLE READ FAULT 



NO 

MERGE PC DELTA AND BYTE COUNT 



; YES TABLE READ FAULT 

; SET THE BIT 31 FOR RESTART 



SAVE Q CLOBBERS IT 
D IS GARBAGE 



CMT098.MCX 
CHAR. MIC 



MICR02 1M(01) 
Character String 



L 10 
28-NOV-83 16:50:35 CLOKX Rev 13.00, Cl-ock rate = 160ns 
: Operand fetch and Initialization 



2227-; ,TOC 

2227t 

22277 

22278 

22279 

22280 

22281 

22282 

22283 

2228A 

22285 

22286 

22287 

22288 

22289 

22290 

22291 

22292 

22293 

22294 

22295 

22296 

22297 

22298 

22299 

22300 

22301 

22302 

22303 

22304 

22305 

22306 

22307 

22308 

22309 

22310 

22311 

22312 

22313 

223U 

22315 

22316 

22317 

22318 

22319 

22520 

2252) 

22522 

22323 



Character String 



Page 540 
: Operand fetch and Initialization 



( I ! 



*********************************************************************** 

M0VC3 



OUTPUT 



RESOURCES 
SUBROUTINES 



RO 





TEMPI 

R1 

PC 

TEMP2 

R3 

VA 

R2 

TEMP6 

CC SET 

FPD 

TEMP6 



LENGTH 



1 1 
1 1 



SOURCE ADDRESS 
II II 

II 11 

DESTINATION ADDRESS 
II II 

DELTA PC'0(8BITS'24BITS) 
KROTATED LEFT BY 8) 
(RO-RO) 
SET 

FOR SAVING DELTA PC 



CS. EXP. FILLER EXPANDS TEMPS 
CS.R2.GETS.DELPC.R2 R2_DELTA PC'R2 
********************************************************************** 

********************************************************************** 
M0VC5 



OUTPUT 


RO 



MIN(SRC LGTH.DEST LGTH) 

1 1 






R1 

PC 

TEMP2 

TEMPS 

TEMP3 

FLA61 

MTEMP10 

R3 

VA 

R2 

TEMP6 

CC SET 

FPD 


SOURCE ADDRESS 
II II 




1 1 11 

FILL(EXPANDED) 

DESTINATION LENGTH 

SET(FOR CMPC5 AND M0VC5) 

SRC LGTH - DST LGTH 

DESTINATION ADDRESS 
II 11 

DELTA PC'0(8B1TS'24BITS) 
KROTATED LEFT BY 8) 
(TEMP10 R0-TMP3) 
SET 


RESOURCES 


TEMP6 


FOR SAVING DELTA PC 


SUBROUTINES 


CS. EXP. FILLER 


EXPANDS TEMPS 



CS.R2.GETS.DELPC.R2 R2.DELTA PC'R2 
********************************************************************** 



CMT098.MCX 
CHAR. MIC 



MICRO? 1M(01) 
Character String 



28-N0V-83 



2A378 
2A379 
2A380 
2^381 
2A382 

2^38^ 
?A385 
2A386 
2A387 
2^388 
2';389 
2^390 
2^391 
2^392 
2A393 
2^394 
2^395 
2';596 
24397 
2/^398 
2A399 
24AO0 
2A401 
34A02 
2A403 
24404 
24405 

24406 
24407 
24408 
24409 
24410 
24411 
24412 
24413 
24414 
24415 
24416 
24417 
24418 



.TOC 



16:30:35 
MATCHC 



N 14 



CLOKX Rev 13.00. Clock rate = 160ns 
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Character String 



MATCHC 



*****************************<^******i<(********«***«**** **************** 
MATCHC 



INPUT 



R2 



DELTA PC*0*OBJECT LENGTH 
(8 BITS)*(8)'(16 BITS) 





Q 

R3 

VA 

RO 

D 

PC 

R1 

FLAG3 




OBJECT ADDRESS 

SOURCE LENGTH 
11 II 






SOURCE ADDRESS 
i 1 1 1 

SET (MATCHC FLAG) 


OUTPUT 


RO 

R1 

R2 
R3 

CC 




#0F UNMAT BYTES OBJ STR 
ADD NEXT BYTE IN OBJ STR 
OR ONE BYTE BEYOND 
ff BYTES LEFT IN SRC STR 
ADD OF NEXT BYTE BEYOND 
MATCH OR SRC STR 
NZVC 0100 IF R0=0 
NZVC;0000 ELSE 


RESOURCES 


RO 

R1 

R2 

R3 

FPDOFFSET 

VA 

PC 

TEMPI 

TPMP6 

Q 


7 
CODE 




D 

MTMP10 
FLAGO 
FLA65 




SET FOR MATCHC 


SUBROUflNES 


CS.6EN. 


RESPC 





«r*kft***t**ft««****ftlt«*«tk«« ************************ ********************* 



; CHT098,HCX 


MICR02 1M(01) 


M 
28-N0V-83 16:30:35 


1 

CLOKX Rev 13.00, Clock rate 


= 160ns 


Page 424 


; FLOAT. MIC 


Floating point and 


CRC : Ird Rom 


Defim'tlon 






; 1 7696 


.ICOOE ; 


OPS REG 


MEM 


OPS FPA REG 


FPA MEM 




; 1 Wl 


051: 


FPD [NOP3CIE.0PC0D.DEC 


3 


!:nop3Cie.opcod.dec 


3, 


;CMPF 


; 17698 




IRD1CL0D1C0S.FRED 


3 


CL0D3C0S.RED 


3 




; 17699 


,0C0DE 










— 


; 17700 


051: 


CNTOCLODDCOS.FRED 


3L03.FRED 


3 CL0D3CFJ.CMPF.REG 


3C0S.RED 


3« 


; 17701 




CNT1[\0P][FP.CMPF 


3[FP,CMPF 


] (;nop3Cfj.cmpf.mem 


3CFKCMPF.MEM 




; 17702 














; 17703 


.ICODE 












; 17704 


008: 


FPD CNOP][CR.CRC.RES 


3 


CN0P3CCR.CRC.RES 


h 


;CRC 


; 17705 




IRDUL0D3C0S.ADD 


3 


CL0D3C0S.ADD 


3 




; 17706 


.OCODE 












; 17707 


008: 


CMOCNOPJCCR.CRC 


3CCR.CRC 


3 CN0P3CCR.CRC 


3CCR.CRC 


J ' 


; 17708 




CNT1CNOP3CCR.CRC.10 


3CCR.CRCJ0 


3 CNOP3CCR.CRC.10 


3CCR.CRC.10 


3 ! 

i 


; 17709 












1 


;17710 


.ICODE 










1 


;17711 


06C: 


FPD CNOP3CiE.0PCOD.DEC 


3 


[N0P3C1E.0PC0D.DEC 


3, 


;CVTBD 


;17712 




IRD1CL003COS.RED 


3 


CL0D3C0S.RED 


3 




;177^3 


.OCODE 












;177U 


06C: 


CNT0CNOP3CFP.CVT.8WL.FD 


3CFP.CVT.8WL.FD 


3 CNOP3CFJ.ADDD3.MEM 


3Cri.ADDD3.MEM 


T ' 


; 1771 5 




CNTUNOP1[FP,CVT.BWL,FD,100 


3CFP.CVT.eWL,FD.100 


3 CNOP3CFI.ADDD3.20 


3LFI.ADDD3,20 




;17716 














; 1771 7 


•ICODE 












;17718 


04C: 


FPD [NOP3CIE.0PCOD.DEC 


3 


CN0P3CIE.0PC0D,DEC 


3, 


;CVTBF 


;17719 




IRD1CL0D3C0S.RED 


3 


CL0D3C0S.RED 


3 




; 17720 


-OCODE 












; 17721 


04C! 


CNT0CNOP3[FP,CVT.BWL.FD 


3[rP.CVT.BWL.FD 


3 CN0P3CFI.ADDr3.HEM 


3CFI.ADDF3.MEM 


•J « 


;\7722 




CNT1CNOP3[FP,CVT.eWL,FD.100 


3CFP,CVT.8WL.FD,100 


3 CNOP3CFI.ADDF3.20 


3CFI.ADDF3.20 




; 17723 












1 


; 17724 


.ICODE 












; 17725 


068: 


FPD CNOP3CIE.0PC0D.DEC 


3 


CN0P3CIE,0PC0D.DEC 


3, 


;CVTDfi 


; 17726 




IRD1CL0D3C0S.DRED 


3 


CL0D3C0S.FIDRED 


3 


1 


;^7727 


.OCODE 










1 


; 17728 


068: 


CNT0CNOP3rFP.CVTD.BWL 


3CFP rvTP.ewL 


3 CN0P3CFJ.ADDF3.MEM 


3CFI,ADDF3.MEM 


1 i 


; 17729 




CNTUNOP3CFP.CVTD.150 


3CFP.CVID.150 


3 CNOP3CFI.ADDF3,20 


3CFI.ADDF3.20 


*■ 1 


; 17730 














;17731 


J CODE 










! 


; 17732 


076: 


FPD CNOP3CIE.0PCOD.DEC 


3 


CNOP3C1E.OPCOD,DEC 


3, 


;CVTDF 


;17733 




IRD1CL0D3C0S.DRED 


3 


CL0D3C0S.FIDREn 


3 




;1773A 


.OCODE 












; 17735 


076: 


CNT0CLOD3COS.WRT2 


3C0S.WRT2 


3 !:N0P3CFJ.CVTDFD 


3CFI,CVTDFD 


J 


; 17736 




CNTUNOPlfFP.CVTD: 


3CFP.CVTDF 


3 CN0P3CFi.CVTDF.10 


3CFI,CVTDF,10 




; 17737 














; 17738 


.ICODE 










i 


; 17739 


06A: 


FPD [NOP3[IE.0PCOD,DEC 


3 


CN0P3CiE.0PC0D.DEC 


J, 


;CVTDL 


; 17740 




IRD1CL0D3C0S.DRED 


3 


CL0D3C0S.FIDRED 


3 




; 17741 


.OCODE 












; 17742 


06A: 


CNT0[NOP3CFP.CVTD,8WL 


3CFP.CyTD.8WL 


3 CNOP3CFI.ADDF3.MEM 


3CFI.ADDF5.MEM 


* ' 


; 17743 




CNTUNOP3CFP.CVTDJ50 


3CFP,CVTD.150 


3 CNOP3CFI,ADDF3.20 


3CFI,ADDF3.20 


^ 1 


; 17744 














; 17745 


.ICODE 










' 


; 177^,6 


069: 


FPD CN0P3CIE.0PC0D.DEC 


3 


CN0P3CIE.0PC0D.DEC 


3, 


;CVTDW 


;17747 




IR0ULOD3COS.DRED 


3 


CL0D3C0S,FIDRED 


3 




; 17748 


.OCODE 












; 17749 


069: 


CNT0CNOP3CFP.CVTD.8WL 


3CFP.CVT0.8WL 


3 CNOP3CFI.ADDF3.MEM 
3 CNOP3CFI.ADDF3.20 


3CFI.ADDF3.MEM 




; 17750 




CNT1CNOP3CFP.CVTD.150 


3C^P.CVTD.150 


3CF1,ADDF3.20 


] 



CMT098.MCX 
FLOAT, MIC 



7751 
7752 
7753 
7754 
7755 
7756 
'757 
7758 
7759 
7760 
•761 
7762 
7765 
7764 
7765 
7766 
7767 
7768 
7769 
7770 
7771 
7772 
7773 
711U 

''776 

1777 

7778 

7779 

7780 

7781 

7782 

7783 

7784 

778S 

7786 

7787 

7788 

7789 

7790 

7791 

7792 

7793 

7794 

7795 

7796 

7797 

7798 

7799 

7800 

7801 

7802 

7803 

7804 

7805 



.ICODB ; 
048: 

,0CODE 
048: 



.iCOOE 

056: 

.OCODE 

056: 



,ICODE 

04A; 

•OCODE 

04A! 



.KODE 

0^9; 

.OCOOE 

049: 



J CODE 

06£. 

,OCODE 

06B: 



.iCODE 

04E: 

.OCODE 

04F: 



.ICODE 

06B: 

.OCODE 

06B: 



..'CODE 

048: 

.OCODE 

048: 





" ' 


MICR02 IM(O'l) 
Floating point 


28-N0V-83 16:30:35 
and CRC : Ird Rom 


OPS REG 
FPD CNQPDCIE.OPCOD.DEC 
IRDULODICOS.F. ED 


MEM 
] 
] 


CNT0CLOD1COS.WRT2 
CNT1CN0P3CFP.CVTF,BWL 


3LOS.WRT2 
DCFP.CvTF.8WL 


FPD CNOP3CIE.0PC0D.DEC 
IRD1CLOD3C0S.FRED 


3 

1 


CNT0CLOD3CFP.CVTFD 
CNT1CNOP][FP.CVTFD.30 


DTFP.CVTFD 
]CFP.CVTFD.30 


FPD CNOP3CIE.0PC0D.DEC 
IRDICLODDCOS.FRED 


] 


CNT0CLOD3CCS.WRT2 
CNT1[N0P]CFP.CVTF,eWL 


]fOS.WRT2 
3CFP.CVTF.8WL 


FPD [NOPJClE.OPcOD.DEC 
IRDlCLOD]COS.F.-iED 


3 


CNT0[LOD][OS.WRT2 
CNT1[N0P]CFP,CVTF.8WL 


3C0S.WRT2 
3CFP,CVTF.8WL 


rPD [HOP]rJE.OPCOD.DEC 
IRDULODDLOS.RED 


] 
J 



(NT0CNOP3CFP.CVT.BWL.FD 

CNTUNOPJCFP.CVT.BWL.FD.100 



FPD CNOP3C1E.0P OD.DEC 
JRDULCDJtnS.RED 

CNT0CLOD]COS,WRT2 
CNT1CN0P3CFP.CVTLF 



FPD CNOP.'jCIE.OPCCD.DEC 
IRDULODJCOS.DRED 

CNTOCNOPJCFP.CVTRDl 
CNTU-NaP3:FP.CVTDJ50 



FPD CNOP3CiE.0PrCD.DEC 
IRD1CL0D3C0S.FRFn 

CNT0CLOD3COS.WRT2 
CNrlCN0'^3CFP.CVTRFL 



3CFP.CVT.8WL.FD 
3CFP,CVT,aWL,FD.100 



3COS.WRT2 
3CFP.CVTLF 



3 

3 

:CFP.rnRDL 
3CFP.CVTD.150 



J 

3COS-WRT2 
][FP.CVTRFL 



LOKX Rev 13.00, Clock rate = 160ns 
Deflni* jn 



OPS FPA REG 
CN0P3CIE.0PC0D.DEC 
CL0D3C0S.RED 

CN0P3CF;.ADDF3.HbM 
CNOP3CF1.ADDF3.20 



CN0P3CIE.0PC0D.DEC 
CL0D3C0S.RED 

CN0P3CFJ.CVTDFD 
CN0P3CFJ,CVTFD.10 



CN0P3CIE.0PC0D.DEC 
CL0D3C0S.RED 

CNOP3CFJ.ADDF3.MEM 
CNOP3CFJ,ADDF3,20 



CN0P3LIE.0PC0D.DEC 
CL0D3C0S.HED 

CNOP3CFJ.ADDF3.MEM 
CNOP3CFi.ADDF7.20 



CNOP3CIE.0PC0D.DEC 
CL0D3C0S.RED 

CN0P3CFJ,ADDD3.MEM 
[NOP3CFI.ADDD3.20 



r.N0P3CJE.0PC0D.DEC 
CL0D3C0S.RED 

CNOP3CFJ,ADDF3.MEM 
CNOP3CFJ,ADDF3.20 



CN0P3C1E.0PC0D.DEC 
CL0D3C0S,FiDRED 

[NOP3CFJ.ADDF3.MEM 
CN0P3CFJ,ADDF3.20 



CNOP3CJE.0PC0D,DEC 
CL0D3C0S.RED 

CNOP3CFJ.ADDF5.MEM 
[N0P3Cn.ADDF3.20 



3, 
3 



FPA MEM 



3CFi.ADDF3.MEM 
3CFi.ADDF3.20 



3, 
3 

3CFI.CVTDFD 
3CF].CVTFD,10 



3CFi.ADDF3.MEM 
JCFI,ADDF3.20 



3, 

3 

3!"Fi.ADDF3.MEM 
3tFI.ADDr3,20 



3, 
3 

3CFI.ADDD3.MEM 
3CFI.ADDD3.20 



3CF1.ADOF3.MEM 
3CFI.ADDF3.20 



3CFi.ADDF3.MEM 
3CFI,ADDF3.20 



3CFi,ADDF3.MEM 
3CFi.ADDF3.20 



Page 425 



;CVTF8 



;CVTFD 



;CVTFL 



;CVTFW 



;CVTLD 



;CVTLF 



;CVTRDL 



;CVTRFL 



; CMT098,MCX 


Float. MIC 


; 17806 


. I CODE ; 


; 17807 


060: 


; 17808 




; 17809 


,0C0DE 


;17810 


06D: 


;17811 




;17812 




;17813 


.ICODE 


;178U 


OAD: 


; 1 781 5 




;17816 


■GCODE 


;17817 


O^D: 


;17818 




;17819 




; 17820 


.ICODE 


; 17821 


066: 


; 17822 




; 17823 


■OCODE 


;1782A 


066; 


; 17825 




; 17826 




; 17827 


.ICODE 


; 17828 


067: 


; 17829 




; 17830 


.OCODE 


; 17831 


067: 


; 17832 




; 17835 




;1783A 


.ICODE 


; 17835 


0^*6: 


; 17836 




; 17837 


.OCODE 


; 1 7838 


0A6: 


;1785Q 




;178A0 




;t78A1 


.KOOE 


;178A2 


0^7: 


;178'!.5 




;178^^ 


.OCODE 


;178A5 


0^7: 


; 178^6 




;178A7 




; 178^8 


.ICODE 


; 1 78A9 


07/,: 


; 17850 




; 17851 


.OCODE 


; 17852 


Qldx 


; 17853 




;1785/. 




; 17855 


. I CODE 


; 17856 


054: 


;17857 




; 17858 


.OCODE 


; 17859 


05A: 


; 17860 





B 2 
MJCR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 15.00, Clock rate = 160ns 
Floating point and CRC : Ird Rom Definition 



OPS REG 

FPD CNCP3CIE.0PC0D.DEC 
IRDULODDCOS.RED 

CNTOCNOPDCFP.CVT.BWL.FD 
CNTUNOPICFP.CVT.BWL.FD.IOO 



FPD CNOPDCIE.OPCOD.DEC 
IRDICLOOiroS.RED 

CNT0CN0P3CFP.CVT.BWL.FD 
CNT1CNOP3CFP.CVT.BWL.FD.100 



FPD CNOPDCIE.OPCOD.DEC 
IRDULODDCOS.DRED 

CNT0CNOPJCFP.DIVD2 
CNT1EN0P3CFP.DIVD.20 



FPD [NOP][IE.OPCOD.DEf 
IRDICLODDCOS.DRED 

CNT0[N0P][FP.DIVD3 

CNriCN0P]CFP.DIVD.20 



FPD [NOPJCIE.OPCOD.DEC 

IRDULODICOS.FRED 

CNTOCLODJCOS.MOD 

CNT1LN0PJCFP.DiVF23 



FPD [NOP3C1E.OPC0D.DEC 
IRDICLOOJCOS.FRED 

CNTOELODJCOS.FRED 
CNT1[NOP3:fp.DJVF23 



FPO CN0P3riE.0PC0D.DEC 
IRD1CL0D3C0S.DRED 

CNTOCNOPJCFP.EMODD 
CNT1C.NOP3CFP.EMODD.10 



FPO CN0P3CIE.0PC0D.DEC 
JRDULUD3C0S.FRFD 

CNT0CL0D3C0S.RED 
CNT1CN0P3CFP.EM0DF 



MEM 



3CFP.CVT,6WL.FD 
3CFP.CVT.8WL.FDJ00 



3CFP.CVT.BWL.FD 
3CFP.CVT.aWL.FD.100 



] 
3 

3CFP.DIVD2 
3CFP.DIVD.20 



3 

3 

3CFP.0iVD3 
]CFP.OIVD,20 



3 
3 

3COS.M0D 
3[FP,0IVF23 



3 
3 

3C0S FRED 
3CFP.DiVf23 



3 

3 

3CFP.FM0DD 
3CFP.EMO0D.10 



3 
] 

3C0S.WED 
3CFP.EM0DF 



OPS FPA REG 
CN0P3CIE.0PC0D.DEC 
CL0D3C0S.RED 

rN0P3CFl.ADDD3.MEM 
CN0P3tFI.A0DD3.20 



CN0P3CIE.QPC0D.DEC 
[L0D3C0S.RED 

CN0P3CFJ.ADDF3.MEN 
EN0P3CFI.ADDF3.20 



[N0P3C1E.0PC0D.DEC 
CL0D3C0S.F1DRED 

CLOD3EFJ.ADDD2.REG 
CNOP3CFJ.ADDD2.MEM 



[N0P3CIE.0PC0D.DEC 
CLODlCOS.FIORED 

CLOD3CFI,ADDD3.REG 
CNOP3CFI,ADDD3.MEM 



CN0P3CIE.0PC0D.DEC 
[L0D3C0S.RED 

CLOD3[FI,ADDF2.REG 
[NOP3CFI.ADDF2.MEM 



CN0P3CIE.0PC0D,DEC 
C10D3C0S.RED 

[L0D3CFI.ADDF3.REG 
[N0P3CFI.ADDF3.MEM 



CN0P3CIE.0PC0D.0EC 
[LOD3FOS.FIDRE0 

CL0D3C0S.RED 
CNOP3CFI,EMOD0 



CN0P3CIE.0PC0D.DEC 
CL003EOS.RED 

CL003COS.RED 
[N0P3EFI.EM0DF 



3, 
3 



FPA MEM 



3CFI.ADDD3.MEM 
3CFi.ADDD3.20 



3, 
3 

3CFI.ADDF3.MEM 
3CFI.ADDF3.20 



3, 
3 

3[0S.FiDM0D 
3CF1.ADDD2,M£« 



3, 
3 

3C0S.FIDRED 
3CF1.ADDD3.MEM 



3, 
3 

3C0S.M0D 
3EF1.ADDF2.MEM 



3C0S.RED 
3CFI,ADDF3.MEM 



3, 
3 

3C0S.RED 
3EFI.EM0DD 



3, 
3 

3C0S.RED 
3CF1.EM0DF 



Page 426 i 
;CVTWD 



;CVTWF 



;DIVD2 



;D1VD3 



;DIVF2 



;DIVF3 



;EM00D 



;EMODF 



CMT098.MCX 
FLOAT. MIC 



M1CR02 1M<01) 
Floating point 



17861 
; 17862 
; 17863 
;1786^ 
; 17865 
; 17866 
; 17867 
; 17868 
; 17869 
;1787C 
;17871 
; 17872 
; 17873 
;1787A 
; 17875 
; 17876 
; 17877 
; 17878 
; 17879 
; 17880 
; 17881 
; 17882 
; 17883 
;1788A 
; 17885 
; 17886 
; 17887 
; 17888 
; 17889 
; 1 7890 
; 17891 
; 17892 
; 17893 
;1789A 
; 17895 
; 17896 
; 17897 
; 17898 
; 17899 
; 17900 
; 17901 
; 17902 
; 17903 
;1790A 
; 17905 
; 17906 
; 17907 
; 1 7908 
; 17909 
; 17910 
; 17911 
;17912 



.ICODE ; OPS REG 
072: FPD [N0P3C1E.0PC0D.DEC 
IRDICLODDCOS.DRED 
.OCODE 

072: CNTOCLGDJCFP.MNEGD.REG 
CNTICNOPDCFP.MNEGD.MEM 

,IC0DE 

052: FPD CNOPJCIE.OPCOD.OEC 
IROULODJCOS.FRED 
.OCODE 

052: CNT0CL0DJCFP.MNE6F.REG 
CNT1CN0P]CFP.MNEGF,MEM 

;SEE MOVAQ 

;SEE MOVAL 

.ICODE 

070: FPD [NOPDCJE.OPCOD.DEC 
IRD1CL0D]C0S.DRED 
■OCODE 

070: CNTOCLODJCFP. WD. REG 
CNTUNOPDCFP.MOVD.MEM 

, I CODE 

050: FPD CN0P][IE.0PC0D.DEC 
JRDULODJCOS.FRED 
.OCODE 

050: CNT0CLODJCFP.MOVF.RE6 
CNT1CN0PDCFP.M0VF.MEM 

.ICODE 

06^: FPD [fJOPJriE.OPCOD.DEC 
IRD1CL0D3C0S.DRED 
.OCODE 

06^: CNT0CNOPDCFP.MULD2 
CNT1CNOPJCFP.MULD.20 

.ICODE 

065: FPD [NOPJCIE.OPCOD.DEC 
IRDICLODJCOS.DRED 
.OCODE 

065: CNT0CN0PJCFP.MULD3 
CNTUNOPJCFP.MULD.20 

.ICODE 

OU: FPD lN0P]CI£.0PC0D.DEC 
IRDICLODDCOS.FRED 
.OCODE 

OAA: CNTOCLODJCOS.MOD 

CNT1CN0P]CFP,MUI.F23 



28-NOV-83 
and CRC 



C 2 
16:30:35 CLOK.X Rev 13.00, Clock rate 
: Ird Rom Definition 



MEM 



]C0S.WRT2 
3CFP.MNEGD.MEM 



JC0S.WRT2 
3CFP.MNE6F.MEM 



OPS FPA REG 
CNOPDCIE.OPCOD.DEC 
CLODJCOS.DRED 

] CLODJCFP.MNEGD.REG 
3 CN0P3CFP.MNEGD.MEM 



CN0P3CIE.0PC0D.DEC 
ELODJCOS.FRFD 

3 [L0D3CFP.MNEGF.REG 
3 CN0P3CFP.MNEGF.MEM 



160ns 






Page ^27 


FPA 
3, 

3 


MEM 




;MNEGD 


3C0S.WRT2 
3CFP.MNEGD.MEM 


]■ 




3, 
3 






;MNEGF 


3COS.WRT2 
3CFP,MNEGF, 


MEM 


3 


MOVAD 
MOVAF 



3 
3 


CN0P3CIE.0PC0D.DEC 
CL0D3C0S.DRED 


J # 


3COS.WRT2 
3CFP,M0VD.MEM 


3 [L0D3CFP.M0VD.REG 
3 CNOPKFP.MOVD.MEM 


3C0S.WRT2 3 
3CFP.M0VD.MEM 3 


3 

] 


CN0P3CIE.0PC0D.DEC 
[L0D3C0S.FRED 


J ' 


3COS.WRT2 
3CFP.M0VF.MEM 


3 CL0D3EFP.M0VF.REG 
3 CN0P3CFP.M0VF.MEM 


3COS.WRT2 3 
3CFP.M0VF.MEM 3 


3 

3 


CN0P3CIE.0PC0D.DEC 
CL0D3E0S.FIDRED 


J s 


3CFP.MULD2 
3[FP,MULD.20 


3 [L0D3CF1.AD0D2.REG 
3 CN0P3CFI,ADDD2.MEM 


3COS.FIDM0D 3 
3CFI,ADOD2.MEM 3 


J 

3 


CN0P3i;iE.0PC0D,DEC 
CLOD3COS.FI0RED 


J # 


3CFP,MULD3 
3CFP.MULD.20 


3 CLOD3CFI.ADDD3.REG 
3 CNOP3CFI.ADDD3.MEM 


3C0S.FIDRED 3 
3CFI.ADDD3.MEM 3 


3 
] 


[N0P3CIE.0PC0D.DEC 
CL0D3C0S.RED 


J * 


3C0S.M00 
3CFP.MULF23 


3 [L0D3CFI.ADDF2.REG 
3 CN0P3CFI.ADDF2.MEM 


3COS.M00 3 
3CFI,ADDF2.MEM 3 



;M0VD 



;MOVF 



;MULD2 



;MULD3 



;MULF2 



; CMT098.MCX 


MKR02 1M(01) 


28-N0V-83 16:30:35 


D 


; FLOAT, MIC 


Floating point ano 


CRC : Ird 


Rom 


;17913 


, I CODE ; 


OPS REG 


MEM 




;1791^ 


045: 


FPD CNOPDCIE.OPCOD.DEC 


3 




;17915 




IRD1CL0D][0S.FRED 


3 




;17916 


.OCODE 








;17917 


045: 


CNTOCLODDCOS.FRED 


3L0S.FRED 




;17918 




CNT1[N0P:CFP.MULF23 


3CFP.MULF23 




;17919 










; 17920 


. I CODE 








; 17921 


075: 


FPD [NOPDCFP.POLYD.FPD.RES 


3 




; 17922 




IRDIELODDCOS.DRED 


3 




; 17925 


.OCODE 








;1792^ 


075: 


CNT0CNOP3CFP.P0LYD 


3CFP.P0LYD 




; 17925 




CNTUN0P3CFP.P0LYD.10 


3CFP.POLYD.10 




; 17926 










; 17927 


.ICODE 








; 17928 


055: 


FPD [N0P3CFP.P0LYF.FPD.RES 


3 




; 17929 




1RD1CL0DDE0S.FRED 


3 




; 17930 


.OCODE 








; 17931 


055: 


CNT0CL0D3C0S.RED 


3rOS.RED 




; 17932 




CNT1CN0P3CFP. POLYP 


3CFP.P0LYF 




; 17933 










;1793A 


;SEE PUSHAQ 






; 17935 










; 17936 


;SEE P'JSHAL 






; 17937 










; 17938 


.KODE 








; 17939 


062: 


FPD CNQPJCIE.OPCOD.DEC 


3 




;179A0 




JRD1CL003C0S.DRED 


3 




;179A1 


.OCODE 








;179A2 


062: 


CNT0[N0PJCFP.SUeD2 


3CFP.SUeD2 




;179A3 




CNT1CNOP3[FP,ADDD.20 


3CFP.ADDD.20 




;179A/. 










;179A5 


.KODE 








; 17946 


063: 


FPD [NOPDCIE.OPCOP.DEC 


3 




;179A7 




1RDUL0D3C0S.DRED 


3 




; 1 79A8 


.OCODE 








;179A9 


063: 


CNT0CN0P3CFP.SU8D3 


3CFP.SU8D3 




; 17950 




CNT1CNOP3CFP.ADDD.20 


3CFP.ADDD.20 




; 17951 










; 17952 


.JCODE 








; 17953 


042: 


FPD CN0P3CIE.0PC0D.DEC 


3 




; 17954 




JRD1CL0D3C0S.FRED 


3 




; 17955 


■OCODE 








; 17956 


042: 


CNT0CN0P3CFP.SUeF2 


3CFP.SU8F2 




; 17957 




CNT1CN0P3CFP,SU8F23.20 


2LfP.SUBr^3,20 




; 17958 










; 17959 


.KODE 








; 17960 


043: 


FPD lN0P3C1E.0PC0D,DEC 


3 




; 1 7961 




1RD1CL0D3C0S.FRED 


3 




; 17962 


.OCODE 








; 17963 


043: 


CNT0CN0P3CFP.SU8F3 


3CFP.SU8F3 




; 17964 




CNTUNOP3CFP.SUBF23.20 


3CFP.SUBF23.20 





CLOKX Rev 13.00, Clock rate 
Definition 


= 160ns 


Page 428 


OPS FPA REG 
CN0P3CIE.QPC0D.DEC 
[L0D3C0S.RED 


FPA MEM 
3, 
3 


;MULF3 


3 CL0D3CFI.ADDF3.RE6 
3 [N0P3CFI.ADDF3.MEM 


3C0S.RED 
3CFI.ADDF3.MEM 


J i 


[N0P3CFI.P0LYD.FPD.RES 
[L0D3C0S.FIDRED 


3, 
3 


; POL YD 


3 [N0P3CFJ.P0LYD 

3 CN0P3CFJ.P0LYFD.10 


3CFJ.P0LYD 
3EFI.POLYFD.10 


J * 


[N0P3CFI.P0LYF.FPD.RES 
[L0D3C0S.FRED 


3, 
3 


;POLYF 


3 CL0D3C0S.RED 
3 CN0P3CFJ,P0LYF 


3C0S.RED 
3CFI.P0LYF 


PUSHAD 
PUSHAF 



CN0P3CIE.0PC0D.DEC 
CL0D3E0S.FIDRED 


]■ 


3 CL0D3CFJ.ADDD2.REG 
3 CNOP3CFI,ADDD2.MEM 


3C0S.F10M0D 3 
3CFI.ADDD2.MEM 3 


[N0P3CIE.0PC0D.DEC 
CL0D3C0S.F1DRED 


3, 
3 


3 CL0D3CFJ.ADDD3.REG 
3 CN0P3CFI.ADDD3.MEM 


3C0S.FIDRED 3 
3CFI.ADDD3.MEM 3 


CN0P3i:iE.0PC0D.DEC 
[L0D3C0S.RED 


]• 


3 CLOD3CFJ.ADDF2.REG 
3 CN0P3CF1.ADDF2.MEM 


3C0S.M0D 3 
3CF1.ADDF2.MEM 3 


[N0P3CIE.0PC0D.DEC 
CL0D3C0S.RED 


]■ 


] CL0D3CFJ.ADDF3.REG 
3 [NOP3CFI.ADDF3,MEM 


3C0S.RED 3 
3CF1.ADDF3.MEM 3 



;SUBD2 



; SUBD3 



;SUBF2 



;SUBF3 



CMT098.MCX 
FLOAT. MIC 



MICRO? 1MC01) 28-N0V-83 
Floating point and CRC 



E 2 
16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
: Ird Rom Definition 



17965 
17966 
17967 
17968 
17969 
17970 
17971 
17972 
17973 
1797A 
17975 
17976 
17977 
17978 



, I CODE ; OPS REG 

073: FPD [NOPDCIE .OPCOO.DEC 
IRDULODDCOS-DRED 
.OCODE 

073: CNTOCNOPDCFP.TSTD 

CNTICNOPDCIE.QAD.IRD 

.ICODE 

053: FPD CNOPDCIE.QPCOD.DEC 
IRDICLODJCGS.FRED 
.OCODE 

053: CNTOCNOPJCFP.TSTF 

CNTICNOPDCIE.BAD.IRD 



MEM 



OPS FPA REG 



FPA MEM 
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CN0P3CJE.0PC0D.DEC 
[L0D3C0S.DRED 


] 


;TSTD 


DCFP.TSTD 
][IE.BAD.JRD 


] 
] 


CMOPJCFP.TSTD 
CNOPJCIE.BAD.JRD 


3CFP.TSTD 
3CIE.8AD.JRD 


i- 


1 




CN0P3CIE.0PC0D.DEC 
CL0D3C0S.FRED 


]■ 


;TSTF 


][FP.TSTF 
JCJE.BAD.IRD 


] 


[NOPDCFP.TSTF 
CN0PDClE.8AD.iRD 


DCFP.TSTF 
DC1E.8AD.JR0 


3, 
3 



U— „ 



CMT098.MCX 
FLOAT. MIC 



F 2 
M1CR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Floating point and CRC : Dslee Rom Definition 
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17979 

17980 

17981 

17982 

17983 

1798A 

17985 

17986 

17987 

17988 

17989 

17990 

17991 

17992 

17993 

1799A 

17995 

17996 

17997 

17998 

17999 

18000 

18001 

18002 

18003 

1800A 

18005 

18006 

18007 

18008 

18009 

18010 

18011 

18012 

18013 

18014 

18015 

18016 

18017 

18018 

18019 

18020 

18021 

18022 

18023 

18024 

18025 

18026 

18027 

18028 

18029 

18030 

18031 

18032 



.TOC " Floating poirit and CRC 
.DCODE 



: Dsize Rom Definition' 



06F 
04 F 
060 
061 
040 
041 



SIZE 
SIZE 
SIZE 
SIZE 
SIZE 
SIZE 



[DBLE] COBLE] CD8LE] C 
CFLOT] CFL0T3 CFLOTJ [ 
[DBLE] CDBLE] C 0] C 
[DBLE] CDBLE] [DBLE] [ 
CFLOT] [FLOT] [ 0] [ 
[FLOT] [FLOT] CFLOT] [ 



0] [ 
03 C 

o: [ 

Q] [ 
Oj C 
0] [ 



;SEE CLRQ 
;SEE CLRL 



071 

051 

OOB 

06C 

04 C 

068 

076 

06A 

069 

048 

056 

04A 

049 

06E 

04E 

068 

04B 

06D 



SIZE 
SIZE 
SIZE 
SIZE 
SIZE 
SIZE 
SIZE 
SIZE 
SIZE 
SIZE 
SIZE 
SIZE 
SIZE 
SIZE 
SIZE 
SIZE 
SIZE 
SIZE 



CDBLE] 
[FLOT] 
[BYTE] 
[BYTE] 
[BYTE] 
CDBLE] 
CDBLE] 
CDBLE] 
CDBLEJ 
CFLOT] 
CFLOT] 
CFLOT] 
CFLOT] 
CLONG] 
ClONG] 
CDBLE] 
CFLOT] 
CWORD] 



CDBLE] 
[FLOT] 
CLONG] 
CDBLE] 
CFLOT] 
CBYTE] 
CFLOT] 
CL0N6] 
CWORD] 
CBYTE] 
CDBLE] 
CLONG] 
CWORD] 
CDBLE] 
CFLOT] 
CLONG] 
CLONG] 
CDBLE] 



[ 0] 
[ 0] 
[WORD] 



0] 
0] 
0] 
0] 
0] 
OJ 
0] 
0] 
0] 
0] 
0] 
0] 
Q] 
0] 
0] 



[ 0] C 

C OJ [ 

C8YTE] C 

C 0] C 



0] [ 
0] [ 
0] C 
0] C 
0] C 
0] C 
0] [ 
0] c 
0] [ 
0] [ 
0] c 
0] c 
0] c 
0] c 



0] c 


OJ ; 


ACBD 


0] c 


OJ , 


ACBF 


0] c 


OJ . 


ADDD2 


0] c 


OJ . 


ADDD3 


0] c 


OJ , 


ADDF2 


0] c 


OJ . 


ADDF3 

CLRD 

CLRF 


0] c 


OJ 


CMPD 


0] c 


OJ 


CMPF 


0] [ 


OJ 


CRC 


0] c 


0] 


•CVT8D 


0] c 


OJ 


•CVTBF 


0] [ 


OJ 


•CVTDB 


0] c 


OJ 


•CVTDF 


0] c 


OJ 


;CVTDL 


0] c 


OJ 


;CVTDW 


0] c 


OJ 


;CVTFB 


0] c 


OJ 


;CVTFD 


0] c 


OJ 


;CVTFL 


0] c 


OJ 


;CVTFW 


0] c 


OJ 


;CVTLD 


0] c 


OJ 


;CVTLF 


0] c 


OJ 


;CVTRDL 


03 C 


OJ 


;CVTRFL 


0] c 


OJ 


;CVTWD 






CMT098.MCX 
FLOAT. MIC 



MICR02 1M(01) 28-N0V-83 
Floating point and CRC 



G 2 

16:30:35 CLOKX Rev 13.00, Clock rate ■= 160ns 
: Dsize Rom Definition 
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8033 OAD; 

803A 

8035 066: 

8036 

8037 067: 

8038 

8039 046 

8040 

804 1 047 

8042 

8045 074 

8044 



054 



18045 

18046 

18047 072 

18048 

18049 052 

18050 

18051 

18052 

18053 

18054 

18055 070 



SIZE 
SIZE 
SIZE 
SIZE 
SIZE 
SIZE 
SIZE 
SIZE 
SIZE 
;SEE MOVAQ 
;SEE MOVAL 

SIZE 



[WORD] 
[DBLEl 
COBLE] 
[PLOT] 
[FLOT] 
CDBLE] 
EFLOT] 
CDBLE] 
CFLOT] 



18056 
18057 050: SIZE 
18058 

18059 064; SIZE 
18060 

18061 065: SIZE 
18062 

18063 044: SIZE 
18064 

18065 045: SIZE 
18066 

18067 075: SIZE 
18068 

18069 055: SIZE 
18070 

18071 ;SEE PUSHAQ 
18072 

18073 ;SEE PUSHAL 
18074 

18075 062: SIZE 
18076 

18077 063: SIZE 
18078 

18079 042: SIZE 
18080 

18081 043: SIZE 
18082 

18083 0/'3: SIZE 
18084 

18085 053: SIZE 
; 18086 .UCOOE 



COBLE] 
CFLOT] 
CDBLE] 
CDBLE] 
CFLOT] 
CFLOT] 
CDBLE] 
CFLOT] 



CDBLE] 
CDBLE] 
CFLOT] 
CFLOT] 
COBLE] 
CFLOT] 



CFLOT] 


C 0] 




OD 




0] 




0] ; 


CVTWF 


CDBLE] 


C 0] 




0] 




0] 




0] ; 


DIVD2 


CDBLE] 


CDBLE] 




0] 




0] 




0] ; 


DIVD3 


CFLOT] 


C 0] 




0] 




0] 




0] , 


DIVF2 


CFLOT] 


CFLOT] 




0] 




0] 




0] ; 


DIVF3 


CBYTE] 


CDBLE] 


CLONG] 


CDBLE] 




0] . 


EMODD 


CBYTE] 


CFLOT] 


CLONG] 


CFLOT] 




0] , 


EMODF 


CD8LE] 


C 0] 




0] 




0] 




0] , 


MNEGD 


CFLOT] 


C 0] 




03 




0] 




OJ . 


MNEGF 
MOVAD 
MOVAF 


CDBLE] 


C 0] 




0] 




0] 




0] 


MOVD 


CFLOT] 


C 0] 




0] 




0] 




0] 


■MOVF 


CDBLE] 


C 0] 




0] 




0] 




0] 


•MULD2 


CDBLE] 


CDBLE] 




0] 




0] 




0] 


•MULD3 


CFLOT] 


C 0] 




0] 




0] 




0] 


•MULF2 


CFLOT] 


CFLOT] 




0] 




0] 




0] 


■MULF3 


CWORD] 


CBYTE] 




0] 




0] 




0] 


•POLYD 


CWORD] 


CBYTE] 




0] 




0] 




0] 


;POLYF 

JPUSHAD 

;PUSHAF 


CDBLE] 


I 0] 




0] 




0] 




0] 


;SUBD2 


COBLE] 


CDBLE] 




0] 




0] 




0] 


;SUBD3 


CFLOT] 


C 0] 




0] 




C] 




0] 


;SUBF2 


CFLOT] 


CFLOT] 




0] 




0] 




0] 


;5UBF3 


C 0] 


C 0] 




0] 




0] 




0] 


;TSTD 


C 01 


C OJ 




0] 




0] 




0] 


;TSTF 






; 18087 


.BIN 









i 



) ; 



CMT098.MCX 
FlOAT.MK 



MICRO? 1M(01) 28-N0V-83 
Floating point and CRC 



H 2 

16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
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18087; This page intentionally left blank. 



CHT098.MCX 
VIELD.MIC 



18092 .NOBIN 

18093 .TOr 
1809A 

18095 ; 07 

18096 ; 06 



MICR02 1«(01) 
VIELD.MIC 



I 2 
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18088 .TOC "VIELD.MJC" 

18089 .TOC "REVISiOM 7.0" 

18090 ; G. Koeckhoven, P. R, GUILBAULT 
18091 



Revision History" 



force some address, 
initial release. 



; 18097 



.8JN 



CMT098.MCX 
VIELD.MIC 



M1CR02 IM(OI) 
Variable Length 



28-NOV-83 
Bit Field 



16:30:55 
Algori thm 



J 2 

CLOKX Rev 13.00, 
For EXTV a CMPV 



18100 

18101 

18102 

18103 

1810^ 

18105 

18106 

18107 

18108 

18109 

18110 

18111 

18112 

18113 

181U 

18115 

18116 

18117 

18118 

18119 

18120 

10121 

18122 

18123 

1812^ 

18125 

18126 

18127 

18128 

18129 

18130 

18131 

18132 

18133 

18134 

18135 

18136 
18137 

18138 
18139 
18U0 
18U1 
18U2 
18U3 
18U4 
18U5 



NOBIN 



;18098 .TOC 
; 18099 



Variable Length Bit field 



Clock rate = 160ns 



Algorithm For EXTV & CMPV 



Page 45A 





: 1. 


ROR BY POS + SIZE 
W0RD1 ' W0RD1 




2. 


ASP 


BY 32 - 


SIZE 




1 ALIGNED 




..»-.•««-«+ 1 +___..««,«« 














; wDi; B 


; F 1 A ! : B I F 


; A :wDi 1 

^ a« (u ^f ^ ' 


; F i 
1 1 


A ; B 


1 
1 




1 t 
1 ) 








; W0RD1 : B ' F : A 1 




: F ! A : B ! 


ISIGN : 


F 


1 




-+ 



i — ......«..^».. ..««...« — ^-^w^*-- .•,.^— —+ 



UNALIGNED 
+ + i + 



UDi: B 



IF2 



: :fi 



IW02 

+ 



i "•' 


ROR BY 32 - (POS + SIZ) 
W0RD1 ' W0RD2 




2. 


ASR 


BY 32 - SIZE 








.-..*. t • +-----.--.-- 












: WD1 ; 


8 


\f2 : :fi ; a 

1 1 


tWD2 1 


I F2»F1 : 
1 1 


t 
1 

-+ 












: F2*Fi : : 


:S16N! F2'F1 


1 



CMT098.MCX 

VIEIO.MIC 



MICROS 1M(01) 
Variable Length 



28-N0V-83 
Bit Field 



K 2 
16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Algorithm For EXTZV, CMPZV, FFS, FFC 



18U6 

18U7 

181A8 

18U9 

181S0 

18151 

18152 

18153 

1815C 

18155 

18156 

18157 

18158 

18159 

18160 

18161 

18162 

18163 

1816A 

18165 

18166 

1816? 

18168 

18169 

18170 

18171 



TOC" Variable Length Bit Field 



: Algorithm For EXTZV, CMP2V, FFo, FFC' 
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ALIGNED 










UNALIGNED 








W0RD1 


: 8 i F 


: A : 


1 WDi; 
; + — 


B 


1F2 1 


;fi 


t 


A 


!WD2 




_- -4, t 






EXTRACT ft ZERO EXT. 
WORDl • W0RD1 








t + 






— •*+ 


WDi: B : F 


; A ; 


: B ; F 

1 


; A ;wDl ! 
1 > 


1 WDI 1 


B 


JF2 1 


:fi 


1 

- + 

1 

- + 


A 


1 






1 
1 














; ; 


F : 


1 1 


F2*F1 













;18172 JMN 



CMT098.MCX 
VIELD.MK 



L 2 

MICRO? 1M(01) 28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Variable Length Bit Field : FFS, FFC 
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1 OOEF, 0OA1,2B56,6DF0,8OA7,0D7E,8 32*!.* 
u OOFO, 0086,55eF,0030,80A7,017E,A 



u 17E^i, 0086, 5002, 0030, 80h7, 0026, 7 



U 01EF, O041,2B56,6PFD,8OA7,0D7E,8 32A* 
01F0, 0C84,2E50,0030,C0A7,017t-,6 



U 17E6, 0A86,3005,84F0,8AE7,0026,6 



Variable Length Bit Field 



FFS, FFC 



18173 .TOG 
1817A 

FHCS.C) startpos. rl oize.rb base.ab findpos.wl 



Input 



Resources 



GSR 
MOR 
Q 

TEMPI 

TEMP2 

rEMP3 

SLATCH,D 

FLA6<2:0> 

FLA63 

Subroutines VF.VSUB 
**************************************************************************** 



Base 










Size 
Startpos 










Startpos 

Extracted 

Work 

Size 

001 

Size = 32 


Field 


Z 


Wo' 


^k 



18176 
18177 
18178 
18179 
18180 
18181 
18182 
18183 
18184 
18185 
18186 
18187 
18188 
18189 
18190 
18191 

18192 .REG10N/JRDX.R1L,IRDX.R1H/]RDX,R2L,JRDX.R2H 

18193 =00000 

18194 =01111 

18195 VF.FFS: 
18196 
18197 
18198 
18199 
18200 
18201 
18202 
18205 = 
18204 

18205 .RE6I0N/V]ELD.RlL,VIELD.R1H/VIELD.R2L,VlELD.R2H/V]ELD.R3L,VieLD.R3H 
18206 

18207 MCTEMP3] MB.AND,RCTEMP2], 

18208 NEXT/VF.FFS.OR.FFCSIZ32 
18209 
18210 

18211 .REGION/iRDX.RlL,]RDX.R1H/]RDX.R2L,JRDX.R2H 

18212 =00000 

18213 =01111 

18214 VF.FFC: 
18215 
18216 
18217 
18218 
18219 
18220 
18221 
18222 = 
18223 

18224 ,REGJ0N/V]ELD.R1L,VIEL0.R1H/VJELD.R2L,VIELD.R2H/V1ELD.R3L,V1ELD.R3H 
18225 

18226 MCTEMP5] MB.ANDN0T,R[TEMP2], 
^B227 MDR 0,FLSG3? 



; 01 1 1 1 

PUSH, SET FLA60,S]ZErjDEPJ, 
SL P SEXT(MCMDRJ) WBRANGE?, 
NERT7VF.VSUB 

; 10000 

M[T£MP3]_-RCTEMP2J 



EA 



SL <" <- SIZE i FLAG<2:0> <- 1 
BUT ON RANGE OF SIZE TO VIELD SUB 



TEMP3 <- -(EXTRACTED FIELD) 



TEMP3 <- 1 IN BIT PCS OF 1ST BIT SET 



;01111-'" 

PUSH, SET FLAGO,S]ZECinEP], 
SL D SEXT(MCMDRD) WBRANGE?, 
NE5iT7VF.VSUB 

; 10000 

RCTEMP3J.MCTEMP23+1 



EB 

SL <- D <- SIZE I FLAG<2:0> <- 1 
BUT ON RANGE OF SIZE TO VIELD SUB 



TEMP3 <- (EXTRACTED FILED)*1 



TEMP3 <- 1 IN BIT POS OF 1ST BIT CLEAR 
SIZE. EC. 32? 



CMT098.MCX 
ViELD.MK 



M 2 
MICR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Variable Length Bit Field ; FFS, FFC 
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U 0266, 0080, 39C2,405D, 80^7,0038, 2 

U 0267, 0C80,39C2,AA3D, 8847, 0026, C 

U 026C, 0C8AJB11,013C,'i5DA,003F,9 
U 026D, 0884JB91,013C,A5DA,003F,9 

U 0382, 0880, 0830, 0030, 0847, 0026, C 



;0 

we MCTEMP3] PL MB.MSS, 
NE)?T/VF,FFC.Sl20T031 



FFC SIZE. EO. CO, 31] 

PL <- PCS OF 1ST BIT CLEAR (PL WILL 

POINT 1 PAST FIELD IF BIT NOT FOUND) 



(FFC SIZE. EQ. 32) OR FFS 

PL <- PCS OF 1ST BIT SET/CLEAR 

BIT FOUND? 



18228 =0 

18229 

18230 

18231 

18232 

18233 VF.FFS.0R.FFCSIZ32: 

18234 ;1 - 

18235 W8 MCTEMP3] PL.M6.MSS,CC0P1 , 

18236 SI2ECIDEP],WX.EQ.0? 

18237 =0 

18238 VF.FFSFOUND.FFC0TO31: 

18239 ;0 

18240 RCDST.R] MCTEMPn+PL,SIZECIDEPJ,; WRITE FIND POSITION 

18241 WRITE NOTRECIRDI 
18242 

18243 ;1 ; WX.EQ.O : BIT NOT FOUND 

18244 RCDST.R] M[TEMPn+SL,SIZECIDEP],; WRITE FIND 'POSITION 

18245 WRITE N0TREG,IRD1 
18246 

18247 VF.FFC,SIZ0TO31: 

18248 ; -- 

182^9 WB D-PL,SIZE[IDEP],CC0P1, 

18250 Nfc5!T/VF.FFSFOUND.FFCOT031 



; WX.NE.O : BIT FOUND 



If SIZE = FINDPOS THEN BIT NOT FOUND 



CMT098,MCX 
VIELD.MIC 



MICR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Variable Length Bit Field : EXTV, EXTZV 
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U 020F, 00A1,2B56,6DFD.80A7,0D7E,8 32^^ 
u OEIO, 0C84,359?,A13C,S5DA,003F,9 



U Oa2F, 00ai,2856,6DFD,80A7,0D7E,8 32A* 



; 0230, 088A,?0F7,015C,55DA,003F,9 



Variable Length Bit Field 



EXTV, EXTZV" 



16251 .TOC 
18252 

EXT(V,ZV) pos.rl size.rb base.ab dst.wl 



Input 



Resources 



OSR 
MDR 


TEMP2 
PLATCH 
SLATCH,D 
FLA6<?:0> 



Base 
Size 
Pos 

Extracted Field % Work 

-Si2e(EXTV) 

Size 

EXTV=000, EXTZV=001 



Subroutines VF.VSUB 



18254 
18255 
18256 
18257 
18258 
18259 
18260 
18261 
18262 
18263 
1826-!. 
18265 
18266 
18267 

18268 .REGiON/JRDX.RlLJRDX,R1H/IRDX.R2LJRDX.RcH 

18269 =00000 

18270 =01111 

18271 VF. EXTZV: 

18272 ;01111 

18273 PUSH, SET FLAC0,SJZECJDEP3, 
1827A SL SEXT(MCMDR]) WBRANGE?, 
18275 NE5?T7VF.VSUB 
18276 
18277 
18278 
18279 
18280 = 
18281 

18282 

18283 22F: 

18284 VF.EXTV: 

18285 ;01111****FORCE ADDRESS*********; EE 

18286 PUSH.SL D SEXTCMCMDR]) WBRANGE?,; SL <- <- SIZE 6 FLAG<2:0> <- 

18287 SJZECIDEPLNEXT/VF.VSUB ; BUT ON RANGE OF SIZE TO VIELO SUB 
18288 

18289 230: ;10000****FORC£ Au.^RESS********* 

1829:- RCDST.R] MCTPMP2].ASR.P,CC:'>2, 

18291 WRITE N0TrEG,SIZEI:IDCPJ,IRD1 ; WRITE DEST 



; 10000 

RCDST.R] MCTEMP2J, WRITE NOTREG, 
SIZECIDEP],CC0P2,IR01 



EF 

SL <" D <" SIZE % FLA6<2:0> <- 1 
BUT ON RANGE OF SIZE TO VIELD SUB 



WRITE DEST 



CMT098.Mrx 
ViElD,MK 
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MICRO? 1M(01) P8-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Variable Length Bit Field : CMPV, CMPZV 
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U 02AF, 0849,2B56.6DFD.8047.0D7E,8 324* 



U 0250, 0481,2003, 0150, 88A?,003F, 9 



U 0?6F, 0851^^856, 6DFD, 8047, 007E, 8 324* 
u 0270, 0886, 20F7, 0030, 0047, 0025,0 



Variable Length Bit Fieid 



CMPV, CMPZV" 



input 



Resources 



OSR 
MDR 
Q 

TEMP? 
PLATCH 
SLATCH,D 
FLAG<?:0> 



Base 
Size 
Pos 

Extracted field & Work 

-Si2e<CMPV) 

Size 

CMPV-100, CMP2V=010 



Subroutines VF,VSU8 



18292 .TOC 
18293 

18294 ***************************************************************************** 

18295 ; CMPZ(V,ZV) pos.rl sfze.rb base.ab src.rl 
18296 
18297 
18298 
18299 
18300 
18301 
18302 
18503 
18504 
18305 
18306 
18307 
18308 

18309 .REGJ0N/1RDX.R1L JRDX.R1H/]RD)(,R2L,iRDX.R2H 

18310 =00000 

18311 =01111 

18312 VF, CMPZV: 

18313 ;01111 — 

18314 PUSH, SET FLAG1,SJZEC1DEP], 

18315 SL D SEXT(MCMDR3) W8RANGE?, 

18316 NESt7vf.VSUB 
18317 

18318 VF. CMPZV. 1. 

18319 ; 10000 

18320 WB RCTEMP2D-MCMDR], 

18321 Sl?£CiDEP],CC0P1JR01 

18322 = 
18323 
18324 

18325 =00000 

18326 =01111 

18327 VF.CMPV! 



ED 

SL <- D <- SIZE Z FLA6<2:0> <- 2 
BUT ON RANGE OF SIZE TO VltLD SUB 



SET CC ON FIELD - SRC 



18328 
18329 
18330 
18331 
18332 
18353 
18334 
18335 
18356 ^ 



;01111 

push, set flag2,sizecidepj, 
sl d sext(mcmdr3) wbrange?, 
neSt7vf,vsub 



; 10000 

MCTEMP23 M8.ASR.P, 
NEXT/VF.TMPZV.I 



EC 

SL <- D <- SIZE S FLAG<2:0> <- 4 
BUT ON RANGE OF SIZE TO VIELD SUB 



SIGN EXTEND FIELD 
I GO DO COMPARE 






CMT098.MCX 
VIEID,M1C 



MKR02 1M(01) 28-NOV-83 

Variable Length Bit Field 



16:30:35 
VF.VSUB 



C 3 



CLOKX Rev 13.00, Clock rate = 160ns 



Page ^^0 



U 17E8, 0''*86,18FA,(i93D,8AE7,002?,8 

U 17E9, 0A86,1BFA,A630, 80^7,0*^13,0 

U 17EA, 0A5E,1BFA,^93D,8AE7,0022,8 
U 17EB, 0C80, 0036, 4030, 00^7, OOFF, 8 

U 17EC, OC86,?5BE.A67D,80A7,017E,5 

U 17ED, 0C86,258E,4670,8047,017£,5 

U 17E5, OC80, 0036, A1B0, 0047, 0010,0 
U 17r7, 0A80, 0036, Also, 00A7,00U,0 



Variable Length Bit Field 



VF.VSUB' 



18337 .TOC 

18338 

18339 .■*******'*'************************(***i*****************************f************ 



183A0 
183^ 
18342 
183A3 
18544 
18345 
18346 
18347 
18348 
18349 
18350 
18351 
18352 
18353 
18354 
18355 
18356 
18357 
18358 
18359 



Input 



Output 



Resources 



SLATCH.D 

RNUM 

OSR 

Q 

FLAG<2:0>=000 

FLAG<2:0>=100 

FLA6<2:0>=001 

FLA6<2:0>=:010 

TEMPI 
TEMP2 
FLA63 
PLATCH 



Size 

Register number of Base 

03 s& Os 

Startpos/Pos - Junk on Exit 

EXTV 

CMPV 

FFS, FFC, EXTZV 

CMPZV 

Position 

Extracted Field 

Size = 32 

-Size for EXTV and CMPV 



Position 



Work 

Address of ms longword of field 



platch 

MDR 

TEMP4 

VA 

'.REGI0N/VIELD.R1L,VIELD.R1H/VIELD.R2L,VIELD.R2H/VIELD.R3L,VIELD.R3H 

18360 =000 

18361 VF.VSUB: 

18362 ;000 ■ 

18363 MCTEMP13 PL.Q,MDR_0, 

18364 REG MODE?, NEXT/VF.VSUB. MEM 
18365 
18366 
18367 
18368 
18369 
18370 
18371 
18372 
18373 
18374 
18375 
18376 
18377 
18378 
18379 
18380 
18381 

18383 

18384 = 

18385 =101 

18386 VF.VSUB. SIZO: 

18387 ;101 

18388 LCD JNC BRA?, NEXT/OS. RED 
18389 
1 8390 ; 1 n 

18391 lod jnc bra?, next/OS. wrti 



;001 

PUSH,MCTEMP1] PL Q, 

BRA ON ADD?,NEXT70S.VADO 

;010 

MCTEMP13 PL.O,MDR.O,SET FLAG3, 
REG MODE?, NEXT/VF.VSUB. MEM 

;011 

NOP, NEXT/IE. OPER. FAULT 

; 1 00 

MCTEMP23 RCZEROJ, 
IR<2-0>?.NEXT/VF.VSUB.SIZ0 

;101 

MCTEMP2J.RCZER0], 
IR<2-0>? 



SIZE. EQ. [1,313 

TEMPI <- POS, MDR <- 

REGISTER MODE? 

SIZE.EQ.O 

TEMPI <- POS, MDR <- 



SIZE. EQ. 32 

TEMPI <" PCS, MDR <- 

SET SIZE. EQ. 32 FLAG 

SIZE. 6T. 32 
RESERVED OPERAND 

RET+3 : SIZE.EQ.O 
EXTRACTED FIELD = 
(FF, EXT) OR CMP? 

RET+4 : SIZE.EQ.O 
EXTRACTED FIELD = 
(FF,EXT) OR CMP? 



CMP 

OS. RED WILL DO RETURN FROM VSUB 

FF OR EXT 

05.WRT1 WILL DO RETURN FROM VSUB 



CMT098,MCX 
VIELD.MK 



MICR02 1M(01) 28-NOV-83 16:30:35 
Variable Length Bit Field : VF.VSUB 
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CLOKX Rev 13.00, Clock rate = 160ns 
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U 0228, 008AJ777, 0631, 00A7, 0^13,0 



U 0229, 0481, 2251,8520, 58t7, 0024, A 

U 0228, 0081, 2FC1, 0531, 04A7, 0023. 4 

U 0234, 0080. 0036, 4DF0, 0451, 017E, 2 

U 0235, 0080, 0036, 4DF0, 0451, 017E,E 

U 0236, 0030, 0036, 4DF0, 0451, 0003, 6 



u 17E2, 0085,2977,0480,8047,0000,3 

U 17E3, 0085,2592,4030,8051,0038,3 

U 0383, 0485,2937,0480,8047,0000,5 

U 17EE, 0085,2077,0180,8047,0014,0 

U 17EF, 0885,2592,4030,8051,0038,4 

U 0384, 0485,2037,0180,8047,0014,0 



18392 =00 

18393 VF.VSUB. MEM: 

1 8394 ; 00 

18395 PUSH,R(:TEMP4J MCTEMP13.ASR.3, 

18396 BRA ON ADD?,NEXT/0S.VADD 
18397 

18398 VF.VSUB. REG: 



;01 



WB RCTEMP1D.SR.5(IF MDR IS 0) , 
ALDS SJGND,SIZE[L0NG], 
FLAG<1-0>?,NEXT/VF.VSUB,RE61 



; 1 1 

VA MCMDR]+RCTtMP4],PL<4-3>.W8, 
FLA6<1-0>? 



;00 

READ. LONG, VA VA+4, 
(PL+SL).GT.32?,NEXT/VF.VSUB.MEM2 



;01 -. 

READ. LONG, VA.VA+4, 
(PL+SL).GT.32?,NEXT/VF.VSUB.MEM3 



; 1 

READ. LONG, VA VA+4, 
(PL+SL).GT.32?,NEXT/VF.VSUB.MEM4 



18399 

18400 

18401 

18402 

18403 =11 

18404 

18405 

18406 

18407 =00 

18408 

18409 

18410 

1841^ 

18412 

18413 

18414 

18415 

18416 

18417 

18418 

18419 = 

18420 =10 

18421 VF.VSUB. MEM2: 

18422 ;10 

18423 RCTEMP2] MCMDR3,RR,PS, 

18424 FLAG2?,NEXT/VF.VSU8.REG5 
18425 

1 8426 ; 1 1 

18427 RCTEMP2] HCMDR],READ.LONG 
18428 

1 8429 

18430 RCTEMP23 (MCMDR3 RB).RR.PS, 

18431 FLA62?, NEXT/ VF.VSUB. REGS 

18432 =10 

18433 VF.VSUB. MEM3: 

1 8434 ; 1 — 

18435 RCTEMP2] MCMDRJ.XZ, 

18436 LOD INC BRA?, NEXT/OS. WRT1 
18437 

18438 ; 11 - 

18439 RCTEMP2] HCMDRJ, READ. LONG 
18440 

18441 

1844? RCTEMP2] (MCMOR] RB).XZ, 

18443 LOD INC BRA?, NEXT/OS. WRT1 



MEM : SIZE. EQ. CI, 323 

SET UP FOR ALLIGNED MEM REF 

RET IS ABOVE FROM PREVIOUS PUSH 



REG : SIZE, EQ. CI, 323 

(NOTE : MDR WAS SET TO ABOVE) 

ALUS <- (POS < 32) 



MEM : RET+3 : SIZE. EQ. CI ,313 

VA <- L0N6W0RD ADD OF FIELD 

PL <- POS IN LONGWRD OF STR OF FLD 

EXTV,CMPV 

READ 1ST LONGWORD 

ALLIGNED? 

FFS,FFC,EXTZV 
READ 1ST LONGWORD 
ALLIGNED? 

CMPZV 

READ 1ST LONGWORD 

ALLIGNED? 



EXTV,CMPV : ALLIGNED 
TEMP2 <- FIELD 
CMPV OR EXTV ? 

EXTV,CMPV : UNALLIGNED 

SAVE 1ST LONGWORD & READ 2ND 

EXTV,CMPV : UNALLIGNED 
TEMP2 <- FIELD 
CMPV OR EXTV ? 



FFS,FFC,EXTZV : ALLIGNED 

TEMP2 <- FIELD 

0S.WRT1 WILL DO RET FROM VSUB 

FFS,FFC,EXTZV : UNALLIGNED 
SAVE 1ST LONGWORD & READ 2ND 



; TEMP2 <" FIELD 

; 0S.WRT1 WILL DO RET FROM VSUB 



CMT098.MCX 
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MICR02 1M(01) 28-N0V-83 16:30:35 
Variable Length Bit Field ; VF.VSUB 



E 3 



CLOKX Rev 13.00, Clock rate = 160ris 



U 0036, 0885,2077,0180,8047,0010,0 
U 0037, 0085,2592,4030,8051,0038,5 

U 0385, 0C85, 2037, 0180,8047,0010,0 



U 0244, 0:86, 2184, 7DBF, 0847,0024, 8 

U 0245, 0486, 2184, 7DBF,D847, 0025, 4 

U 0246, 0C86, 2184, 7D8F,D847, 0025, C 

U 0248, 0C80, 0036, 40^0, 0047, OOFF, 8 

U 0249, 0C80, 0036, 4030, 0047, OOFF, 8 

U 024A, O486,29B7,O4BC,C047,000OJ 

U 0248, 0086, 2937, 04BC,C047, 0000, 3 



18444 =10 

18445 VF.VSU8.MEM4: 

18446 ; 10 • 

18447 RCTEMP23 MCMDRLXZ, 

18448 LOD INC BRA?, NEXT/OS. RED 
18449 

1 8450 ; 1 1 

18451 RCTEMP2] MCMDR3, READ. LONG 
18452 

1 8453 ; ■ 

18454 RCTEMP23 (MCMDRJ R8).XZ, 

18455 LOD INC BRA?,NEXT/0S.RED 

18456 =00 

18457 VF.VSU8.RE61: 



;00- 



18458 
18459 
18460 
18461 
18462 
18463 
18464 
18465 
18466 
18467 
18468 
18469 
18470 
18471 

18472 -- 

18473 =00 

1847A VF.VSU8.REG2: 

18475 

18476 

18477 

18478 

18479 

18480 

18481 

18482 

18483 

18484 

18485 

18486 

18487 



MCTEMP2] RCGPR.R+1J Q MB, 
P0S>31? TPL+SL)>32?, 
NEXT/VF.VSU8.REG2 



;01- 

MCTEMP23 RCGPR.R+n Q.MB, 
P0S>31? 7PL+SL)>32?, 
NEXT/VF.VSUB.REG3 



;10 

MCTEMP2] RCGPR.R+n Q MB, 
P0S>31? 7PL+SL)>32?, 
NEXT/VF.VSUB,REG4 



;00- 

NOP, NEXT/IE. OPER. FAULT 



;01 • 

NOP. NEXT/IE.OPER. FAULT 



;10 ■ 

MCTEMP23 RCGPR.RJ.RR.PS, 
FLAG2?,NEXT/VF.VSUB.RE65 



; 11 

MCTEMP2] (MB RCGPR.R3).RR.PS, 
FLA62?,NEXT/VF.VSUB.i';E65 



CMPZV : ALLIGNED 

TEMP2 <- FIELD 

OS. RED WILL DO RET FROM VSU8 

CMPZV : UNALLI6NE0 

SAVE 1ST LONGWORD & READ 2ND 



; TEMP2 <- FIELD 

; OS. RED WILL DO RE^ FROM VSUB 



EXTV,CMPV 

SET UP IN CASE UNALLIGNED 

P0S>31? OR UNALLIGNED? 



FFS,FFC,EXT2V 

SET UP IN CASE UNALLIGNED 

P0S>31? OR UNALLIGNED? 



CMPZV 

SET UP IN CASE UNALLIGNED 

P0S>31? OR UNALLIGNED? 



EXTV,CMPV : POS > 31 
EXTV,CMPV : POS > 31 



EXTV.CMPV : ALLIGNED 
TEMP2 <- FIELD 
EXTV OR CMPV? 

EXTV.CMPV : UNALLIGNED 
TEMP2 <- FIELD 
fcXTV OR CMPV? 
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U 0254, OC8O,O036,AO30,OOA7,O0FF,8 

U 0255, OC80,0036,A030,0047,OOFF,8 

U 0256, OA86,20B7,01BC.C047,OOU,0 

U 0257, 0086, 2037, 01BC,COA7,OOU,0 

U 025C. OC80,0036,A030,OOA7,OOFF,8 

U 0250, 0C80,0036,4030,00A7,00FF,8 

U 025E, 0C86,20B7,01BC,C047, 0010,0 

U 025F, 0886, 2037, 016C,C047, 0010,0 

u C003, 0080, 0BE3,01BD, 80^7, 00U,0 

U 0007, 0880, 0BE3,01BD, 8047, 0010,0 



18488 =00 

18489 VF.VSUB. REG3: 
18490 
18491 
18492 
18493 
18494 
18495 
18496 
18497 
18498 
18499 
185C0 
18501 
13502 

18503 ^00 

18504 VF.VSUB. REG4: 
18505 
18506 
18507 
18508 
18509 
18510 
18511 
18512 
18513 
18514 
18515 
18516 
18517 

18518 =0** 

18519 VF.VSUB. REGS: 

18520 ;0** 
18521 
18522 
18523 
18524 



;00- 

NOP, NEXT/IE. OPbR. FAULT 



,01 

NOP, NEXT/IE. OPER. FAULT 



;10 

MCTEMP2] RCGPR. R].XZ, 
LCD INC Bra?, NEXT/OS. WRT1 



; 11 

MCTEMP2] (MB RCGPR. R3).XZ, 
LCD JNC Bra?, NEXT/OS. WRT1 



;00. 

NOP, NEXT/IE. OPER. FAULT 



;01 ■ 

NOP, NEXT/IE, OPER. FAULT 



• 10 

MCTEMP2] RCGPR. RD.XZ, 
LCD INC Bra?, NEXT/OS. RED 



;11" 

MCTEMP2] (MB RCGPR. R3) .XZ, 
LCD JNC Bra?, NEXT/OS. RED 



FFS,FFC,EXTZV : POS > 31 
FFS,FFC,EXTZV : PUS > 31 



FFS,FFC,EXTZV : ALLJ6NED 

TEMP2 <- FIELD 

0S.WRT1 WILL DO RET FROM VSUB 

FFS,FFC,EXTZV ; UNALLI6NED 

TEMP2 <- FIELD 

0S.WRT1 WILL DO RET FROM VSUB 



CMPZV : POS > 31 
CMPZV : POS > 31 



CMPZV : ALLIGNED 

TEMP2 <- FIELD 

OS, RED WILL DO RET FROM VSUB 

CMPZV : UNALLIGNED 

TEMP2 <- FIELD 

OS, RED WILL DO RET FROM VSUB 



EXTV 



PL_"D,LOD INC BRA?, NEXT/OS. WRTI ; PL <- -SIZE. OS.WRTI WILL RET FRM VSUB 



;U* 



CMPV 



PL,-D,LOD INC BRA?, NEXT/OS. RED ; PL <- -SIZE. OS.REO WILL RET FRM VSUB 



CMT098,MCX 
VIELD.MK 



MICR02 1M(01) 
Variable Length 



28-NOV-83 
Bit Field 
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18526 

18527 

18528 

18529 

18550 

18531 

18532 

18533 

1853A 

18535 

18536 

18537 

18538 

18539 

185A0 

185A1 

185'!.2 

185A3 

I85^A 

185A5 

18546 

185A7 

185A8 

105A9 

18550 

18551 

18552 

18553 

1855A 

18555 

18556 

18557 

18558 

18559 

18560 

18561 

18562 

18563 

1856A 



.NOBIN 



;18525 .TOC 



Variable tengtii Bit Field 



Algorithm For INSV AUigned' 




+ — 


STEP1: 
ROR BY 
UOR01 


ROTATE W0RP1 
POSITION 
• WORDI 






.-+— 


STEP2: ROT WDI WITH SRC 
ROR BY SIZE 
SRC ■ ROT WDI 






.-+. 


■ la^ 


STEP3: WRITE 

ROL BY POS + SIZE 

ROT WDI SRC ' ROT WDI SRC 




— + 






MM..M-.HW+ ' 4*.*.- 














- + 

-+ 




<- 










: 8 1 


F ; A : IB 


: F 


1 A 1 
1 


1 


SRC 1 I A J B ! 


F 


! SRC 1 A : B ! ! SRC 1 A 


t 








1 1 
V 








1 

V 


• 

-1- 








9 








: A : B i F 


i SRC i A ; B i 


I B ; SRC ! A ; 











+ 1 
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18565 

18566 

18567 

18568 

18569 

18570 

18571 

18572 

18575 

1857A 

18575 

18576 

18577 

18578 

18579 

18580 

18581 

18582 

18583 

1858^ 

18585 

18586 

18587 

18588 

18589 

18590 

18591 

18592 

18593 

18594 

18595 

18596 

18597 

18598 

18599 

18600 

18601 

18602 

18603 

1860A 

18605 

18606 

:8607 

18608 

18609 

18610 

18611 

18612 

18613 

186U 

18615 



,TOC 



Variable Length Bit Field 



: Algorithm For INSV Un-Alligned' 



t — -— — — . — — — — .+ 

UNALIGNED 



WD2! B 1F2 I !F1 : A IWD1 

+ + + + 



+ — 


STEP1: 
ROR BY 
W0RD1 


ROTATE W0RD1 
POSITION 
' WOROl 






STEPS: 
ROL BY 
ROT WD1 


WRITE W0RD1 
POSITION 
' SOURCE 




ai«^ 


mm^amm 


.-+. 


STEP4: ROTATE SOURCE 
ROL BY POSITION 
SOURCE ' SOURCE 








. 1 














+- 

+- 

V" 


















!Fi : 

t 
1 


A ! 


IFl J 


A 


1 

1 


1 


A 


1F1 1 


SRC 




I IS2 !S1 1 


! IS2 


!S1 1 










<— — 




.— ' 


<" I — 


-T- 


<— 1 


1 






1 
V 














V 






: A 


:fi ; 


!S1 I 


A 


1 

1 


:si 1 


:s2 1 

















-+ 



.-♦ 



+ -- 


STEP6: 
ROR BY 
ROT SRC 


ROTATE W0RD2 
(POS ♦ SIZ) - 
• W0RD2 


32 




.- + * 


STEP3; WRITE 
ROL BY POS + 
ROT WD2 * RO 


SIZE 
r WD2 


■••H«4^*( 


V>^^^«9^< 








..■..•.•••■f * ^•-~- 






















;si 


1 


:s2 ; 

1 


B 


!F2 ! 

1 


IS2 

+ —«. 




B 


! IS2 : 


B 


1 
1 

— + 




V 






•"T**"* 






7 








:s2 : B 


• 
1 


B IS2 ! 
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U 0280, 0086, 503A, 6160, 80A7.0A10,0 
U 0J81, 0C81,?B42,4DFD,80A7,0A29,8 
U 028A, OCSAJ???, 0031, 80^7,0038, 6 

U 0285, 008^,0167, ODBC, D8A7, 0026, 8 



Variable Length Bit Field 



INSV 



18617 ,T0C 

18618 

18619 ***************************************************************************** 

]NSV src.ri pos.rl sl2e-rb base.ab 



Input 
Resou'^ces 



MDR 


SLATCH 
PLATCH 
ALUS<0> 



i> i ^^ 



18620 

18621 

18622 

18625 

1862A 

18625 

18626 

18627 

18628 

18629 

18630 

18631 

18632 

18633 

18634 

18635 

18636 

18637 

18638 

18639 

18640 

186A1 

18642 

186'h3 

18644 

18645 

18646 

18647 . REGION/ JR0X.R1L,1RDX,R1H/IRDX.R2L,]RDX.R2H 

18648 =000 

18649 VF.JNSV: 



Position 
Source 



Position 

Set to 1 by OS.VADD/Reg Mode 

when POS(TEMPI) > 31 



TEMPO 

TEMPI 

TEMP2 

TEMP3 

TEMPS, D 

TEMP6 

FLAGO 

FLAG3 



I MEMORY 


•+• 


REGISTER 


! ALLJGNED I UNALLIGNED 




ALLIGNED 1 UNALLIGNED 


1 1 Work 






! Position 1 Position 




Position 1 Position 


1 t Work 






1 Work ! Work 






1 Source t Source 




Source 1 Source 


1 Work 1 Work 




: 1 


1 SIZE=32 : SJZE=32 




SiZE=32 J SI2E=32 



*****«*m***************m*******n***«f******<t*«f******n*********************** 



18650 

18651 

18652 

18653 

18654 

18655 

18656 

18657 =100 

18658 

18659 

18660 

18661 

18662 

18663 

18664 

18665 

18666 = 



;000 ■ 

PUSH,MCTEMP5J D Q, 

LCD INC BRA?,ReST/OS.RED 



;001 
PUSH 



FO 

TEMPS & <- SOURCE 

60 EVALUATE SIZE 

RET + 1 



SL.MtMDR] weRANGE?,NEXT/VF,INSV1; SL <- SIZE 



;100 

RCT^MP63 MCTEMP13,ASR.3, 
NEXT/VF.TNSV.MEM 



;101 

RCGPR.R] RB.RR.P, 
P0S>31? 7pL+SL)>52?, 
NEXT/VF.INSV.REG 



RET+3 : MEMORY 

TEMP6 <- POS<31;3>(LONGW0RD OFFSEl 

OF POSITION) 

RET+4 : REGISTER 
STEP1 : ROTATE WORD 1 



CMT098.MCX 
VIELD.MK. 



MICRO? 1M(01) 28-N0V-83 16:30:35 
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U 0298, 0A86,1BFA,A1B0,8AE7, 0013,0 
U 0299, 0480, 0036, A1B0,00A7,0A13,0 

U 029A, 045E,1BFA,A1BD,8AB7, 0013,0 

U 029B, 0C80,0O36,A030.00A7,00FF,8 

U 029C, OA80,OE7C,013D,80A7,003F,9 

U 029D, OA80,OE7C,013D,80A7,003f ,9 

U 0386, 0085, 2FC1, 0031, 8AA7, 0038, 7 
U 0387, 0080, 0036, AO-0, 0055, OOOA, 2 

U 00A2, 0C85,2177,0AF0,C0A7,0027,2 

u 00A3, 008A, 5877, 0030, 0AA7, 0038, 9 

LI 0272, 0A8A,51F7, 0030, C0A7, 0038, E 
U 027},, 0080, 0022, A13D, 8559, 003F, 9 



; 001 ■ 

PUSH,L0D INC BRA?, NEXT/OS. VADD 



;010 -- 

MCTEMPID PL Q,MDR 0,SET FLA63, 
LOD INC BRA?,NEXT70S.VADD 



;011- 

NOP, NEXT/IE.OPER. Fault 



;100 

W8,R[ZER0]+1,IRD1 



;101 

WB_RC2ER03+1,IRD1 



18667 .RE6lON/VIELD.RlL,VlELD.RiH/VIELD.R2L,VIELD.R2H/VIELD.R3L,VIELD.R5H 

18668 =000 

18669 VF.INSV1: 

1 8670 ; 000 — - 

18671 MCTEMP13 PL Q,HDR 0, 

18672 LOD !NC BRA?,NEXT7oS.VADD 
18673 
1867A 
18675 
18676 
18677 
18678 
18679 
18680 
18681 
18682 
18683 
1868A 
18685 
18686 
18687 
18688 

18689 = 

18690 VF.JNSV.MEM: 
18691 
18692 
18693 
1869A 
18695 
18696 =10 
18697 
18698 
18699 
18700 
18701 
18702 
18703 
1870A =0 

18705 VF. INSV. MEM. ALIND: 

18706 ;0 

18707 RCTEMP3] (MCTEMP5] RB).RR,S, 

18708 NEXT/VF.TNSV.MEMI 
18709 

18710 ;1 

18711 WRITE. LONG D,SJZECIDEP3,IRD1 



VA.RCTEMP63^MCMDP^ RB,PL<A-3>.WB 
READ. LONG, MOD, (PL+SL).6T. 32? 



; 1 ■ 

RCTEMP33 MCMDR3.RR.P, 
FLAG3?,NEXT/VF. INSV. MEM. ALIND 



,11 

RETEMP03 MCTEMP53,RL,P,VA.VA+A, 
NEXT/VF.lNSV.MEM.UNALIND 



SIZE. EQ. El, 313 

Tl <- PCS, MDR FCJR 05.VADD REG MODh 

60 EVALUATE BASE 

SIZE.EQ.O 

60 EVALUATE BASE 

SIZE. EQ. 32 

Tl <- POS, MDR FOR OS.VADD REG MODE 

SET SIZE=32 FLA6, 60 EVALUATE BASE 

SIZE. GT. 32 
RESERVED OPERAND 

RET+3 : SIZE. £0.0 
SET CCS AND DONE 

RET+A : SI.'E.EO.O 
SET CCS AND DONE 



SIZE.Nb.O 

VA<-L0N6 ADD OF FLD, PL<-POS OF FLD 



READ 1ST L0N6W0RD, ALLIGNED? 

ALLIGNED 

STEP1 : ROTATE WORD 1 

SI2E=32? 

UNALLIGNED 

STEP4 : ROTATE SOURCE 

BUMP VA FOR 2ND READ 



ALLIGNED, SIZE. NE. 32 

STEP2 : ROTATE WORD 1 WITH SOURCE 



ALLIGNED, SIZECIDEP3, SIZE. EQ. 32 
WRITE SOURCE 
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u 0389, 0C85, 2177, 0030, 8055, 0038, A 

U 038A, 0080, 6002, A03D,8AA7 0058,8 

U 038B, 0A60,58F7, 0030. 8559, 0058, C 

U 038C, 0C85, 2592, A030,CV^7, 0058, D 

U 038D, 0084,0957, 0030, C047, 0058, £ 

U 038E, 0A80,3837,0130,C559,005F,9 



18712 VF. INSV. MEM. UNAHNO: 
18713 



kCTEMP23 MCHDR3.RR.P, 
READ, L0N5. MOD 



VA.MCTEMP6] 



SET MM.NOINT,SJZECiDEP], 

WRITE. LONG, 

W8 (RLTEMP2] MCTEMP5]) .RL.P 



187U 

1S715 

18716 

18717 

18718 

18719 

18720 

18721 

18722 

18723 

1372/. 

18725 

18726 

18727 

1P728 

18729 

18730 

18731 VF.JNSV.MEMl: 

M<71? 

18733 WRITE.L0NG,Si2ECl[)EP],lRDl, 

1873A W8 (RCTEMrS] MCTEMP3D) .RL.PS 



RCTEMP3j_MCMDR3,VA.VA+4 
RCTE«P3]^(MCTEMP0] R8).RR.PS 



UNALLIGNED 

STCP1 : ROTATE WORD 1 

READ 2ND LONGWORD 

UNALLIGNED 

SET VA TO 1ST LONGWORD FOR WRITE 

UNALLIGNEO 

STEPS : WRITE 1ST WORD 

UNALLIGNED 



UNALLIGNED 

STEP6 I ROTATE WORD 2 



STEP3 : WRITE 
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U 0268, 088A,08B7,003C,COA7,OOFF,8 

U 0269, 0884.08B7,003C,COA7,OOFF,8 

U 026A, OA86,51F7,04FC,COA7,0027,A 

U 026B, OCA4,!)8F7,C05C,C047,0058,,- 
U 038F, 0084,5877,0031,4047,0039,5 
U 0395, 0486, 5937, 003F, 0047,0027, A 

U 027A, 0C86, 5837, 0431, 4047, 0028, 2 
U 027B, 0484,05B2,413C,C047,003F,9 

a 0282, 0084,5592,413C,C047,003F,9 
U 0285, 0084,5592,413F,C047,003F,9 



;01- ■ 

RCGPft.RD RB.RL.P, 
NEXT/JE.DPER. FAULT 



; 1 

MCTEMP53 (MB RC6PR.R3) .RR.S, 
FLA63?,NEXT/VF.JNS7.RbG1 

; 1 1 

RCGPR.R] (f(B MCTEMP5JKRL.P, 
SET FLAGD 



18735 =00 

18736 VF. INSV. REG: 

18737 ;00 

18738 RCGPR.R] RB.RL.P, 

18739 NEXT/JE.OPER. FAULT 

18740 
18741 
18742 
18743 
18744 
18745 
18746 
18747 
18748 
18749 
18750 
18751 
18752 
18753 
18754 
18755 
18756 
18757 

18758 =0 

18759 VF.INSV.REGI: 

18760 ;0 

18761 MCTEMP5D (RCTEMP5] MB).RL.PS, 

18762 FLAG0?,NEXT/VF.INSV.REG2 
18763 

18764 ;1 - 

18765 RCGPR.R].D,IRD1 
16766 =0 

18767 VF.JNSV.RE62: 

18768 ;0 

18769 RCGPR.R] MCTEMP5], 1RD1 
18770 

18771 ;1 

18772 RCGPR.R+1] MCTFMP5], JRD1 



RCTE«P5].MCTEMP5].RL.P 
MCTEMPb]_(HB RCGPR.R+1]),RR.PS 



P0S.GT.31, ALLIGNEO 

UN-DO STEP1 THE TURKEY BLEW IT 



P0S.GT.31, UNALLI^NED 

UN-DO STEP1 THE TURKEY BLEW IT 



P0S.LE.31, ALL ."•^F 

STEP2 : ROTAT' ' WITH SOURCE 

SJZE=32? 

P0S.LE.31, UNALLIGNED 
STEP5 : WRITE WORD 1 
SET UNALLIGNED TLAG 

UNALLIGNED 

STEP4 : ROTATE SOURCE 

UNALLIGNED 

STEP6 : ROTATE WORD 2 



SIZE.NE.32(CHECKED FOR ALLIGNED ONLY) 

STEP3 : WRITE 

UNALLIGNED? 

SIZE. EG. 32, ALLIGNED 
WRITE SOURCE 



; ALLIGr,5D 

; WRITE 

; UNALLIGNED 

; WRITE 2ND WORD 



; CMT098.HCX 


HICR02 


1M(01) 


28-N0V-83 


; VIELD.MIC 


Variable 


Length 


Bit Field : 








;18773 .TOC 


;1877^ 


,NOBIN 








;18775 










; 18776 


.ICODE ; 


OPS REG 


( 


; 18777 


OEC: 


FPD [NOP][IE.OPCOD, 


DEC 


] 


; 18778 




IRD1CL0D3COS.RED 




] 


; 18779 


.OCODE 








; 18780 


OEC: 


CNTOCLCDJCOS.RED 




DFOS.RED 


; 18781 




CNTUL0D3CVF.CMPV 




][VF.CMPV 


; 18782 










; 18783 


.ICODE 








; 18784 


OED: 


FPD CNOPJCIE.OPCOD, 


DEC 


3 


; 18785 




IRDICLODDCOS.RED 




: 


; 18786 


.OCODE 








; 18787 


OED: 


CNT0CLODJC9S.RED 




DCOS.RED 


; 18788 




CNT1CL0DKVF.CMPZV 




]CVF.CMPZV 


; 18789 










; 18790 


■ICODE 








; 18791 


GEE: 


FPD CNOPDCIE.OPCOD, 


DEC 


3 


; 18792 




IRD1CL0D3C0S.RED 




3 


; 18793 


.OCODE 








;1879A 


OEE: 


CNTOnODJCOS.RED 




3C0S.RED 


; 18795 




CNTULODDCVF.EXTV 




3CVF.EXTV 


; 18796 










; 18797 


.ICODE 








; 18798 


OEF: 


FPD CNOPjCIE.OPCOD 


DEC 


3 


; 18799 




IRDULODDCOS.RED 




] 


; 18800 


.OCODE 








; 18801 


OEF: 


CNTOCLODDCOS.RED 




3C0S.RED 


; 18802 




CNTULODDCVF.EXTZV 




3CVF.EXTZV 


; 18803 










;1880A 


.ICODE 








; 18805 


OEB: 


rPD [NOPJCIE.OPCOD 


.DEC 


J 


; 18806 




1RDUL0D3C0S.RED 




3 


; 18807 


.OCODE 








; 18808 


0E8: 


cntoclodjcos.red 




3[0S.RED 


; 18809 




CNT1[L0D]EVF.FFC 




3CVF.FFC 


;18810 










; 18811 


.ICODE 








; 18812 


OEA: 


FPD [N0P][iE.0PC0D 


.DEC 


3 


; 1881 3 




irdulodjcos.red 




3 


;188U 


.OCODE 








;18815 


OEA: 


cntoelodjcos.red 




3C0S.RED 


; 18816 




CNT1CL0D3CVF.FFS 




3CVF.FFS 


;18817 










;18818 


.JCODE 








; 18819 


OFO: 


FPD CNOPKIE.OPCOD 


.DEC 


3 


; 18820 




IRDIlLODJCOS.RED 




3 


; 18821 


.OCODE 








; 18822 


OFO: 


CNTOCLODJCOS.RED 




3C0S.RED 


; 18823 




CNTUNOPJCVF.INSV 




3CVF.JNS/ 
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MEM 



Variable Length Bit Field 



OPS FPA REG 

CUP3[]E,0PC0D.DEC 
CL0D3C05.RED 

3 CL0D3C0S.RED 
3 CL0D3EVF.CMPV 



CN0P3CIE.0PC0D.DEC 
[L0D3C0S.RED 

3 CL0D3C0S.RED 
3 CL0D3CVF.CMPZV 



[N0P3CIE,OPC0D.DEC 
CL0D3C0S.RED 

3 CL0D3[0S.ftED 
3 CL0D3CVF.EXTV 



[N0P3CJE.OPCOD.DEC 
CL0D3C0S.RED 

3 CL0D3E0S.RED 
3 CL0D3CVF.EXTZV 



CN0P''nE,0PC0D.DEC 
CLODJCOS.RED 

3 CL0D3[0S.RED 
3 CL0D3CVF.FFC 



CN0P3Cie.0PC0D.DEC 
CL0D3C0S.RED 

3 CL0D3E0S.RED 
3 CL0D3CVF.FFS 



CN0P3CIE.0PC0D,DEC 
[L0D3C0S,RED 

3 [L0D3C0S.RED 
3 CN0P3r.VF.JNSV 



Ird Rom Definition' 



3, 
3 



FPA MEM 



;CMPV 



3C0S.fiED 
3CVF.CMPV 



3, 
3 

3C0S.RED 
3CVF.CMPZV 



3, 
3 

3C0S.RED 
3CVF.EXTV 



3, 

3 

3C0S.RED 
3CVF.EXTZV 



3, 
3 

3C0S.RED 
3CVF,FFC 



3C0S.RED 
3CVF.FFS 



3C0S.RED 
3EVF.1NSV 



;CMPZV 



;EXTV 



;EXTZV 



;FFC 



;FFS 



;1NSV 



CMT098.MCX 
VIELD.MIC 



1882A 
18825 
18826 
18827 
18828 
18829 
18830 
18831 
18852 
18?.33 
1863^ 
18835 
18836 
18837 
18838 
18839 
18840 



.TOC 
.DCODE 

DEC 

OED 

GEE 

OEF 

OEB 

OEA 

OFO 

.UCODE 



MIC.n02 1M(01) 28-N0V-83 
Variable Length Bit Field : 

variable Length Bit Field : 

SIZE [LONG] [BYTE] [BYTE] CL0NG3 I OJ C 

SI2E [LONG] [BYTE] [BYTE] [LONG] [ 0] [ 

SIZE [LONG] [BYTE] [BYTE] [LONG] [ 0] [ 

SIZE [LONG] [BYTE] [BYTE] [LONG] [ 0] [ 

SIZE [LONG] [BYTE] [BYTE] LLONG] [ 0] [ 

SIZE [LONG] [BYTE] [BYTE] [LONG] [ 0] [ 

SIZE [LONG] [LONG] [BYTE] CBYTE] [ Q] [ 

;18842 ,eJN 



N 3 
16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Dsi2e Rom Definition 

Dsize Rom Definition" 
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0] 
0] 
0] 
0] 
0] 
0] 
0] 



CHPV 

CMPZV 

EXTV 

EXTZV 

FFC 

FFS 

INSV 



CMr098,MCX 
VlElD.MU 



B 4 
M1CR02 1M(01) 28-NOV-83 16:^0:35 Cl^OKX Rev 13.00, Clock rate 
Variable Length Bit Field : Dsize Rom Oefihition 



= 160ns 
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188^^; ^his page intentionally left blank. 



J 



CMT098.MCX 
CONTRi ,M1C 



188^7 
188^8 
188^9 
18850 
188ST 
18852 



.NOeiN 
,TOC " 

; REV 
; 18 
: 17 



MICRO? 1M(01) 
CONTRL.MK 



28-NOV-83 16:30:35 



4 

CLOKX 



Rev 13.00, Clock rate = 160ns 
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18845 .TOC "CONTRL.MIC" 

18844 .TOC "Revision 18.0** 

18845 ; 6. koeckhoven, Bn'an AlMson 
18846 



Revision History" 

EXPLAINATION 

Force some addresses 

Initial release. 



;18853 



.81N 



^,.i 



CMT098.MCX 

CONTRL.MIC 



H1CR02 
Control 



1M(01) 28-N0V-83 
Instructions 



D 4 
16:30:35 CLOKX Re\i 13.00, Clock rate = 160ns 
: Condi'tionaL Branch Instructions 



Page ASA 



U OC^B. Or80,0036,AB70,05E7,0072,2 



U 005t\ 0C80,0036,AB70,05E7,0072,2 



:• 00?M, 0C8Q, 0036, AB70, 055:^.0072, 2 



i; .OSB, UC80,0036,A870,05E7,0072,2 



[J (K;5i., OC80,0036,AB70,05E7,0072,2 



.) 0O5h, 0Ce0,0036,AB70,05E7,0072,2 



.. UO^E, OC80,0036,AB70,05E7,0072,2 



.. 005F, 0C80,0036,AB70,05E7,0072,2 



Control Instructions 



Conditional Branch Instructions" 



NEXT/CO. 8RCND-DECIDE 



;1001 

MDR^ZEXKOSR) BRATST?, 

NEXT/CO. BRCND-DECIDE 



;1010 

MDR_ZEXT(OSR) BRATST?, 

NEXT/CO. BRCND-DECIDE 



1885A .TOC 
18855 

18856 ;*****************•**»****'***'******<******************************************'* 

18857 ; Conditional Branch Instructions 

18858 ; 

18859 ; BXXXX dispUbb 

18860 ; Input OSR Displacement 

18861 •**********************************************************************'******* 

18862 ',RE6I0N/IRD1.R1L,IRD1,R1H 

18863 =1000 
1886A CO.BRCND: 

1 8865 ; 1 000 

18866 MDR ZEXT(OSR) BRATST?, 
18867 
18868 
18869 
18870 
18871 
18872 
18873 
I887A 
18875 
18876 
18877 
18878 
18879 
18880 
18881 
18882 
18883 
1888A 
18885 
18886 
18887 
18888 
18889 
18890 
18891 
18892 
18893 
1889A 
18895 
18896 
18897 
18898 
18899 
18900 
18901 
18902 
18903 
1890A 
18905 ,REGI0N/CONTRL,RlL,C0NTRL,R1H/CONTRL.R2L,CONTRL.R2H/C0NTRL.R3L,C0NTRL.R3H 



;1011 

MDR_ZEXT(OSR) BRATST?, 

NEXT/CO. BRCND-DECIDE 



;1100 

MDR.ZEXT(OSR) BRATST?, 

NEXT/CO. BRCND-DECIOE 



;1101 

MDR^ZEXTCOSR) BRATST?, 

NEXT/CO. BRCNO-DECIDE 



;1110 

MDR.ZEXT(OSR) BRATST?, 

NEXT/CO. BRCND-DECIDE 



;iin 

MDR.ZEXT(OSR) BRATST?, 
NEXT/CO. BRCND-DECIDE 



GET DISPLACEMENT FROM OSR 

TEST FOR BRANCH 

60 TO DECISION BLOCK 



GET DISPLACEMENT FROM OSR 

TEST FOR BRANCH 

GO TO DECISION BLOCK 



GET DISPLACEMENT FROM OSR 

TEST FOR BRANCH 

60 TO DECISION BLOCK 



GET DISPLACEMENT FROM OSR 

TEST FOR BRANCH 

60 TO DECISION BLOCK 



GET DISPLACEMENT FROM OSR 

TEST FOR BRANCH 

60 TO DECISION BLOCK 



6E1 DISPLACEMENT FROM OSR 

TEST FOR BRANCH 

60 TO DECISION BLOCK 



6ET DISPLACEMENT FROM OSR 

TEST FOR BRANCH 

GO TO DECISION BLOCK 



GET DISPLACEMENT FROM OSR 

TEST FOR BRANCH 

GO TO DECISION BLOCK 



CMT098.MCX 
CONTRL,f«llC 



MICRO? 1M(01) 28-NOV-83 
Control Instructions 



E 4 

16:50:55 CLOKX Rev 13,00, Clc k rate = 160ns 
: Conditional Branch Instructions 



ki 07??, 0080, 0056, 4130, 00A7,003F, 9 



u 0725, 0C81, 2816, 4030,8587, 0072, 2 



18906 =0 

18907 CO. NOP: 

18908 C0.8RCND-DECIDE: 

18909 ;0 ' 

18910 IRD1 
18911 

18912 C0.BRCND-8RANCH: 

18913 ;1 • 

189U PC PC+SEXT(MC«DRJ), 

18915 SI2ECIDEP]. NEXT/CO. NOP 



Page A55 i 



NO BRANCH IF CONTROL COMES HERE 
GO DO NEXT INSTRUCTION 



BRANCH IF CONTROL COMES HERE !! 

CALCULATE NEW PC 

WASTE A CYCLE TO LET PC CATCH UP 



CMT098.MCX 

C0NTRL,«1C 



MICR02 
Control 



F 4 
1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Instructions : BR8 
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00?8, 0480, 0036, A030,05E7, 0072, 3 
J U()V9, 0A80, 0036, 4030, 05E7, 0072, 3 
u 007A. 0480, 0036, 4030, 05E7, 0072, 3 
;.. 007H. 0480,0036,4030,0567,0072,3 
u Q07C, 0480,0036,4030,0567,0072,3 
I' )0/0, 0480,0036,^030,0567,0072,3 
■< OOn. 0480,0036,4030,0567,0072,3 
' 007F, 0480,0036,4030,0567,0072,3 



Control Instructions 



BRB" 



;1001 ■ 

MDR ZEXT(OSR), 
NEXT/C0.BRCMD-8RANCH 

;1010 ■ 

MDR ZEXT(OSR), 
NEXT/C0,BRCND-8RANCH 



18916 .TOC 
18917 

18919 ; BR8 displ.bb 

18920 ; Input GSR Displacement 

18921 'It**************************************************************************** 

18922 '.REGI0N/IRD1.R1L,IRD1,R1H 

18923 =1000 

18924 C0.BR8: 

18925 ;1000 ■ 

18926 MDR ZEXT(OSR), 

18927 NEXT/CO.BRCND-BRANCH 
18928 
18929 
18930 
18931 
18932 
18933 
18934 
18935 
18936 
18937 
18938 
18939 
18940 
18941 
18942 
18943 
18944 
18945 
18946 
18947 
18948 
18949 
18950 
18951 
18952 
18953 
18954 
18955 
18056 
18957 ,REGION/C0NTRL.R1L,CONTRL.R1H/CONTRL,R2L,C0NTRL,R2H/C0NTRL,R3L,CONTRL.R3H 



;1011 ■ 

MDR ZEXT(OSR), 
NEXT/CO.BRCND-BRANCH 



;1100 ' 

MDR ZEXT(OSR), 
NEXT/CO.BRCND-BRANCH 



;1101 ■ 

MDR ZEXT(OSR), 
NExT/CO.BRCND-BRANCH 



;1110- 

MDR ZEXT(OSR), 
NEXT/CO.BRCND-BRANCH 



;1111 ■ 

MDR ZEXT(OSR), 
NEXT/CO.BRCND-BRANCH 



GET BRANCH DISPLACEMENT 

FINNISH AT GOOD LEG OF COND BRANCH 



GET BRANCH DISPLACEMENT 

FINNISH AT GOOD LEG OF COND BRANCH 



GET BRANCH DISPLACEMENT 

FINNISH AT GOOD LEG OF COND BRANCH 



GET BRANCH DISPLACEMENT 

FINNISH AT GOOD LEG OF COND BRANCH 



GET BRANCH DISPLACEMENT 

FINNISH AT GOOD LEG OF CONO BRANCH 



GET BRANCH DISPLACEMENT 

FINNISH AT GOOD LEG OF COND BRANCH 



GET BRANCH DISPLACEMENT 

FINNISH AT GOOD LEG OF COND BRANCH 



GET BRANCH DISPLACEMENT 

FINNISH AT GOOD LEG OF COND BRANCH 



CMT098.MCX 
CONTRL.HIC 



M1CR02 



6 4 
1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Instructions : BRW, JMP 
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U 0098, 0A85,759E,A000,25E7, 0073,0 



L- -099, OA85,759E,A0OO,25E7, 0073,0 



iJ )09A, 0485, 759E,A000,25E7, 0073,0 



•J (';9B, 0A85,759E,4000,25E7, 0073,0 



U C09C, 0A85,759E, 4000, 25E7, 0073,0 



h Xm, UA85,759E, 4000,2567,0073,0 



u i)U9h, 0485, 759E, 4000, 25fc7, 0073,0 



Control Instructions 



BRW, JMP" 



18958 .TQC 
18959 

18960 •************<»**********'************************************■•***************** 

18961 ; BRW dlspl.bw . ^ n . .. , 

18962 ; Input GSR Pits 7-0 of displ 

18963 ; XB Bits 15-8 of displ 

18964 •*******************H***i^*******n**************iir****************************** 

18965 '.RE610N/IRD1.R1L,IR01,R1H 

18966 =1000 

18967 CO. BRW: 



18968 

18969 

18970 

18971 

18972 

18973 

18974 

18975 

18976 

18977 

18978 

18979 

18980 

18981 

18982 

18983 

18984 

18985 

18986 

18987 

18988 

18989 

18990 

18991 

18992 

18993 

18994 

18995 

18996 

18997 

18998 

18999 

19000 

19001 



;1000 

MDR ZEXT(OSR), 

RCTEMPOJ ZEXT(X8) PC PC+1, 

NEXT/C0.SRW-ALL16N 



; 1 001 

MDR^2£XT(0SR), 
RCTEMPOD.ZEXTCXB) Pt_PC+1, 
NEXT/CO, BRW-ALLIGN 



• 1010 ' — 

MDR ZEXT(OSR), 
RCiEMP03.ZEXT(XB) PC,PC+1, 
NEXT/CO. BRW-ALLIGN 



jOII 

MOR ZEXT(OSR), 

RCTEMP03 ZEXT(XB) PC PC+1 , 

NEXT/CO. 6RW-ALL1GN 



; 1 100 

MDR ZEXT(OSR), 
R[TEMP03.ZEXT(XB) PC_PC+1, 
NEXT/CO, BRW-ALLIGN 



; 1 101 - - 

MDR.ZEXT(OSR), 

RCTEMPO] ZEXKXB) PC PC+1, 

NEXT/CO. BRW-ALLIGN 



; 1 1 1 

MDR.ZEXTCOSR), 

RCrEMPO] ZEXT(XB) PC.PC+1 , 

NEXT/CO, BRW-ALUGN 



GET LOW HALF OF DISPLACEMENT 
GET HIGH HALF OF DISPLACEMENT 



GET LOW HALF OF DISPLACEMENT 
GET HIGH HALF OF DISPLACEMENT 



GET LOW HALF OF DISPLACEMENT 
GET HIGH HALF OF DISPLACEMENT 



GET LOW HALF OF DISPLACEMENT 
GET HIGH HALF OF DISPLACEMENT 



GET LOW HALF OF DISPLACEMENT 
GET HIGH HALF OF DISPLACEMENT 



GET LOW HALF OF DISPLACEMENT 
GET HIGH HALF OF DISPLACEMENT 



GET LOW HALF OF DISPLACEMENT 
GET HIGH HALF OF DISPLACEMENT 



L. 



CMT098.MCX 
CQNTRL.MIC 



MICR02 1M(01) 28-N0V-83 
Control Instructions 



H 4 
16:30:35 CLOKX Rev 15.00, Clock rate = 160ns 
: BRW, JMP 



au9F, 0A85,759E,A000,25E7, 0073,0 



0/30, 0081, 2292, A020, 0467,0072, 3 



0396, 0081, 2002, A03D,8A87, 0072, 2 



GET LOW HALF OF DISPLACEMENT 
GET HIGH HALF 0^ DISPLACEMENT 



19002 ;1111 , 

19003 MDR 2EXT(0SR). 

19004 RCTFMP0],ZEXT<X8) PC,PC+1, 

19005 NEXT/CO. §RW-ALLIGN 

19006 .REGI0N/C0NTRL.R1L,C0NTRL.R1H/C0NTRL.R2L,C0NTRL.R2H/C0NTRL,R3L,C0NTRL.R3H 

19007 CO.BRW-ALLIGN: 

19008 ; ; 

MDR MCMDR3.OR.(RCTEMP0].RR.24), ; CONCATINATE TWO HALVES OF DISP 

NEXT/CO.BRCND-BRANCH ; CONTINUE IN COND BRANCH FLOWS 



19009 
19010 
19011 
19012 
19013 
190U 
19015 
19016 
19017 
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*i*<r**<t*********************w******** **************************** ************* 

Mf> dest.ab 

Input MDR Address to Jump to 

DSIZE LATCH Long 
*****************♦*********»<************************************************* 

19018 '.REGION/IRDX.R1L,IRDX.R1H/IRDX.R2L,IRDX.n2H 

19019 CO. JMP; 

19020 ; " 

19021 PC MCMDR], 

19022 NEJiT/CO.NOP 



STUFF PC WITH NEW ADDRESS 

WASTE A CYCLE TO LET 1DR1 CATCH PC 



CMT098.MCX 
CONTRL.MIC 



MICRO? 1M(01) 28-N0V-83 16:30:35 
Control Instructions : BB 



I A 



CLOKX Rev 13,00, Clock rate = 160ns 
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•J OOBE, 0180. 0AF7J670, 0851, 0072. 6 



OOBF. 0C85, 3777, 0030. A0/.7,0A< 



J OOOU 0980, 0AF7J670, 0855, 0072, 6 







OOOF, CC85,?777. 0030,40^7,0428,6 
OOFF, 0981 ,8C1 3,8030, 1CA7, 0073, a 



... OOFF, 0C85, 2777, 0030,4047,0428.6 



Control Instructions 



86' 



19023 ,TOC 

19024 

19025 .•********************************•**•***•************************************* 



BB(S,C,SS,CS,SC,CC,SSI,CCI) 
input (Dest is in memory) 



Input (Dest is register) 



19026 
19027 
19028 
19029 
19030 
19031 
19032 
19033 
19034 
19035 
19036 
19037 

19038 .REGJ0N/IRDX.RlL,IRDX.R1H/IRDX.R2L,iRDX.R2H 

19039 =1110 ;1110 

readaong, 
q,zlitplC1], 

lR<2-0>?, NEXT/CO. BB-MEM.IRO 



pos.rl, base.ab* displ.bb 





MDR 

DSJZE LATCH 

XB 

MDR 

GPR(rnuni) 

RNUM 

DSIZE LATCH 

XB 



Position 

Base 

Long 

Displ 

Position 

Base 

Register number of base 

Long 

Displ 



• ***«**«H**«t***t*************(t***H*i^********** ******************************* 



;1111 ■ 

RCTEMP1] MCMPRD.ASR.3, 
PUSH, NEXT/CO.BB-GET. BASE 



; 1 1 1 

READ. LONG. MOD, 

Q.ZLJTPLC13, 

lR<2-0>?, NEXT/CO. BB-MEMJRO 



19040 
19041 
19042 
19043 

19044 CO. BBS: 

19045 CO. BBC; 
19046 
19047 
19048 
190A9 

19050 =1110 
19051 
19052 
19053 
19054 

19055 CO. BBSS 

19056 CO.BBCS 

19057 C0.8BSC 

19058 CO.BBCC 
19059 
19060 
19061 

19062 =1110 
19063 
19064 
19065 
19066 

19067 CO. BBSS! ; 

19068 C0.8BCCI: 

19069 , 1 1 11 — 

19070 RCTEMP1] MCMDR].ASR.3, 

19071 PUSH, NFXT/CO. SB-GET .BASE 



:1111 

RCTEMP1] MCMDR3.ASR.3, 
PUSH, NEXT/CO.BB-GET. BASE 



;1110 

VA MCVAD.ANDNOT.ZLIT0C3L 
NE5?T/C0,BBI-READ 



GET WORD CONTAINING BIT TO TEST 
MAKE MASK TO TEST BIT 
IF = TEST FOR BIT SET 
IF = 1 TEST FOR BIT CLEAR 



SHIFT AWAY F,IT POINTER 

CALL SUBROl'TINE TO GET POSITION 



GET WORD CONTAINING BIT TO TEST 
MAKE MASK TO TEST BIT 
IF = TEST FOR BIT SET 
If^ = 1 TEST FOR BIT CLEAR 



SHIFT AWAY BIT POINTER 

CALL SUBROUTINE TO GET POSITION 



MASK OFF ADDRESS BITS 1-0 



SHIFT AWAY BIT POINTER 

CALL SUBROUTINE TO GET POSITION 



;mt';98.mcx 

rONTRL.MIC 



U 0?:s?, OD&0,0\F7J660,0853,0072,6 



U Oi',6, OC81.<^OOA,0A7O,00^7,0072,4 
■J 0727, 0881, <OOA,0A30. 0047, 0072, A 



U 07?^, 0081, 7036, A6A0, 20/47, 0072, 8 



J 0:VS, 0081, 7895, 06AD,A587, 0072, 8 



MICR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Control Instructions : OB 

19072 .REG10N/C0NTRL.RlL,C0NTRL.R1H/C0NTRL.R2L,CONTRL.R2H/CONTRL.R3L,C0NTRL.R3K 

19073 C0.88i-READ: 

19074 : : 

19075 READ. MOO. LOCK, SIZECLON63, 

19076 Q.ZLiTPLCI], 

19077 lR<2'-0>?, NEXT/CO. 8B-MfM.JR0 
19078 

19079 =110 

19080 CO.BB-MEM.JRO: 

19081 ;110 — 

19082 we MCMDRD.AND.Q, 

19083 WXTNE.O?, NEXT/CO. BB-MEM.FJXPC 
1908A 

19085 ;111 

19086 W8 MCMDRD.AND.Q, 

19087 WXTEO.O?, NEXT/CO. 88-MtM.FIXPC 
19088 

19089 =0 

19090 CO.BB-MEM.FJXPC: 

1 9091 ; 

19092 PC PC+1 MB XB, 

19093 1R^2-0>?,NEXT/CQ.BB-MEM.EXIT 
1909A 

19095 ;1 

19096 PC PC+SEXT(XB)+1. 

19097 SJ7EC8YTE3, 

19098 JR<2-0>?,NEX7/C0.8B-MEM.EXJT 
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GET WORD CONTAINING BIT TO TEST 
MAKE MASK TO TEST BIT 
IF = TEST FOR BIT SET 



TEST BIT FROM MEMORY FOR SET 
BRANCH IF WX NE 



TEST BIT FROM MEMORY FOR CLEAR 
BRANCH IF WX EQ 



NO BRANCH SO SKIP OVER DISPLACEMENT 



DO THE BRANCH 

GET ONE BYTE FROM XB 



CMT098.MCX 
CONTRL.HIC 



MICR02 
Control 



1M(01) 28-N0V-83 
Instructions 



K A 
16:30:35 CLOKX Rev 13.00. CLock race = 160ns 
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B8 



U 0728, 0080, 0036, 4130, 00A7,003F, 9 



U 0729, 0080, 0036, 4130, 0047, 003F, 9 



U 072A, 0481, 200A, 4120, 0559, 003F, 9 



U 072B, 0481, 200A, 4120, 0559, 003F, 9 



U 072C. 0081, 2008,8120, 0559, 003F, 9 



U 0720, 0081, 2008, 8120, 0559, 003F, 9 



u 072E, 0C81,200A,4120,055B,003F,9 



IJ 072F, 0881, 2008, 8120, 0558, 003F, 9 



U 0286, 0C81,28C2, 4631), 8047, 0013,0 



U 0<^87, 0481, 2FC1, 0080, 44A7,03Ff,F 



19099 

19100 

19101 

19102 

19103 

19104 

19105 

19i06 

19107 

19108 

19109 

19110 

19111 

19112 

19113 

19i14 

19115 

19116 

19117 

19118 

19119 

19120 

19121 

19122 

19123 

19124 

19125 

19126 

19127 

19128 

19129 

19130 

19131 

19132 

19133 

19134 

19135 

19136 

19137 

19138 

19139 

19140 

19141 

19142 

19143 

19144 

19145 

19146 

19147 

19148 

19149 

19150 



=000 

C0.e8-MEM.EXiT: 
;000 — 
IRDI 



;001 
IRDI 



;010 

WRITE. LONG MCMDRD.OR.Q, 
SI2EC(.0NG],IRD1 



;011 • ■ 

WRITE. LONG MCMDR3.0R.O, 
SIZECL0NG],IRD1 

; 1 00 -" 

WRITE. LONG MCMDR3.ANDN0T.Q, 
SI2ECL0NG3,IRD1 

;101 

WRITE. LONG MCMDR3.ANDN0T.0, 
S.tZECLONGDJROI 

; 1 1 

WRITE, UL MCMDRJ.OR.Q, 
SI2£CL0NG],IRD1 

;111 

WRITE. UL HCMDRJ.ANPNOT.Q, 
SI2ECL0NG],IRD1 



88S 

LET PC SETTLE BEFORE DOING IRDI 

BBC 

LET PC SETTLE BEFORE DOING IRDI 

BBSS 

CLEAR BIT TESTED 

WRITE OPERAND BACK TO MEMORY 

BBCS 

CLEAR BIT TESTED 

WRITE OPERAND BACK TO MEMORY 

B6SC 

SET BIT TESTED 

WRITE OPERAND BACK TO MEMORY 

BBCC 

SET BIT TESTED 

WRITE OPERAND BACK TO MEMORY 

B6SSI 

WRITE DATA AND UNLOCK BUS 



BBC CI 

WRITE DATA AND UNLOCK BUS 



****************************************************************************** 
; SUBROUTINE TO CALL OS.VADD AND GET THE BASE OPERAND 

iT ALSO FORMS THE ADDRESS OF THE BIT TO BE TESTED BY 

ADDING THE BASE TO POSITION. ASR. 3 

.REGI0N/IRDX,R1L,IRDX,R1H/IRDX.R2L,IRDX.R2H 

=0 

CO.BB-GET.OASE: 

;0 

PL ML'MDR], 
BRS on ADD?, 
NEXT/OS. VADD 



SAVE BIT POINTER IN PLATCH 

DON'T LOAD OSR WHEN GONIG TO OS.VADD 

EVALUATE BASE OPERAND 



C0.88-RET; 
.•1 



VA MEMDR3+RETEMP1], 
PL^4-3> WB, 
RETURN r-l3 



OS.VADD RETURNS HERE THROUGH ROM 
LONG WORD ADD IS BASE+P0S.ASR.3 
SAVE BYTE POINTER IN PLATCH 
RETURN -1 
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U 0397, 0181,2C15,8A30,F847,0073,4 



U 0734, 0C80, 0036, 4030, 0047, OOFF, 8 



U 0735, 0C81,2BC2, 4030,8047, 0075,0 



U 0750, 0180, 0AF7, 1670, 0847, 0073, 6 



U 0736, 0480,003A,0A7C,C047,0074,6 



U 0737, 0080,003A,OA3C,C047,007^,6 



U 0/46, 0881,7056,4640,2047,0073,8 



U 07A7, 0881, 7895, 064D,A587, 0073, 8 



19151 

19152 

19153 

19154 

19155 

19156 

19157 

19158 

19159 

19160 

19161 

19162 

19163 

19164 

19165 

19166 

19167 

19168 

19169 

19170 

19171 

19172 

19173 

19174 

19175 

19176 

19177 

19178 

19179 

19180 

19181 

19182 

19183 

19184 

19185 

19186 

19187 

19188 

19189 



CO.BB-REG: 



WB MEMDRD.ANDNOT.ZLJTOCIF], 
WXTEQ.O?, NEXT/CO. BB-FAULT 



TEST TO SEE IF PCS IS GEO 32 



.RE6ION/CONTRL.R1L,CONTRL.R1H/CONTRL.R2L,CONTRL.R2H/CONTRL.R3L,CONTRL.R3H 

=0 
C0.B8-FAULT: 

;0 ; 

NEXT/IE. OPER. FAULT ; LET CHARLIE WORRY ABOUT IT 



;1- ' 

PL MCMDR3 



Q ZLJTPLC1], 

lR<2-0>?, NEXT/CO. BB-RE6.JR0 



= 110 
C0.8B-REG.JRO: 

; 1 1 ■ 

U6 RC6PR.R].AND.Q, 

WX.NE.O?, NEXT/CO. 8B-RE6.FIXPC 



; 1 1 1 • 

we RCGPR.RD.AND.Q, 

WXTEQ.O?, NEXT/CO. BB-RE6.FIXPC 

=0 
C0,88-REG.FIXPC: 

; 

PC PC+1 MB XB, 
lR<2-0>?,NEXT/C0,eB"REG.EXIT 



;1 • 

PC PC+SEXT(XB)+1, 

SI2EC8YTE], 

IR<2-0>?, NEXT/CO. 8B-REG. EXIT 



; PUT BIT COUNT INTO PLATCH 



; MAKE A MASK TO TEST BIT 
; IF = TEST FOR BIT SET 
; IF = 1 TEST FOR BIT CLEAR 



; TEST BIT FROM REGISTER FOR SET 
; BRANCH IF WX NE 



; TEST BIT FROM REGISTER FOR CLEAR 
; BRANCH IF WX EQ 



; NO BRANCH SO SKIP OVER DISPLACEMENT 



; 00 THE BRANCH 

; GET ONE BYTE FROM XB 
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U 0738, 0080, 0036. 4130, 0047, 003F. 9 



U 0739, 0080, 0036, 4130, 0047, 003F, 9 



U 075A, 0484,003A,413C,C047,003F,9 



U 0738, 0484,003A,413C,C047,003F,9 



U 073C, 0OS4,0O3B,813C,C047,0O3F,9 



U 073D, 0084, 0038, 813c, C047,003F, 9 



U 073E, 0484,003A,A13C,C047,003F,9 



J 073F, 008^4, 0038, 813c, C047,003F, 9 



19190 =000 

19191 CO, SB' 
19192 
19193 
19194 
19195 
19196 
19197 
19198 
19199 
19200 
19201 
19202 
19203 
19204 
19205 
19206 
19207 
19208 
19209 
19210 
19211 
19212 
19213 
192U 
19215 
19216 
19217 
19218 
19219 
19220 



■REG. EXIT: 
;000 — 
IR01 



;001 
IRD1 



;010 

RC6PR.R] RB.OR.Q, 
IRD1 



;011 — 

RC6PR.R] RB.OR.Q, 
IRD1 



;100 

RCGPR.RD RB.ANDNOT.Q, 
IRD1 



;101 

RCGPR.R] RB.ANDNOT.Q, 
IRD1 



;110 

RCGPR.R] RB.OR.Q, 
IRDl 



;111 

RCGPR.RJ.RB.ANDNOT.O, 

IRD1 



BBS 

LET PC SETTLE BEFORE DOING IRDi 

BBC 

LET PC SETTLE BEFORE DOING IRDi 

BBSS 

CLEAR BIT TESTED 

WRITE OPERAND BACK TO REGISTER 

B8CS 

CLEAR BIT TESTED 

WRITE OPERAND BACK TO REGISTER 

BBSC 

SET BIT TESTED 

WRITE OPERAND BACK TO REGISTER 

BBCC 

SET BIT TESTED 

WRITE OPERAND BACK TO REGISTER 

BBS SI 
WRITF DATA 



BBC CI 
WRITE DATA 



L. 



r' 
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U 039D, 0581, 3C12,0A30, 0847, 0074, E 



U 039E, 018U2C12,0A70, 0847.0074, E 



074E. 0481. 7895, 000D,A587, 0072, 2 
■J Q7^F, 0481,7036,4000,2047,0072,2 



Control Instructions 



: BLB' 



19221 .TOC 
19222 

BL8(S,C) src.rLdispl.bb 

Input (Src IS memory) MDR Src 

X8 Displ 



Input (Src IS register) 



Src 



GPR(rnum) 

RNUM Register number of sr^ 

XB Displ 



19224 
19225 
19226 
19227 
19228 
19229 
19230 
19231 
19232 

19233 .REG10N/IRDX.R1L,IROX.R1H/JRDX.R2L,IRDX.R2H 

19234 C0.8LBS: 
19235 

19236 W8 HCMORj.AND.ZLITOCn, 

19237 WX.EQ.O?, NEXT/CO. BLB-TESr 
19238 

19239 C0.8L8C: 

19240 ; ■ 

19241 we M[MDR].AND.tLIT0C13, 

19242 WX.NE.O?, NEXT/CO. 8LB-TEST 

19243 

19244 .RE6I0N/C0NTRL.R1L,C0NTRL.R1H'C0NTRL.R2L,C0NTRL.R2H/C0NTRL.R3L,C0NTRL.R3H 

19245 =0 

19246 C0,8L8-T5ST: 

19247 ;0 ; 

19248 PC PC+SEXT(XB)+1. ; DO THE BRANCH 

19249 SllECSYTE], ; DISP IS A BYTE 
1925^ NEXT/CO. NOP ; 60 WASTE SOME TIME 
19251 

19252 ;1 ; 

19253 PC PC + 1 MB XB, ; NO BRANCH SO SKIP OVER DISPLACEMENT 

19254 NE5(T/C0.N0P ; GO WASTE SOME TIME 



TEST BIT FOR SET 



TEST BIT FOR SET 
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U Om , 01.86, 10^C,7630,00A7. 041^0 



0?90, 0/-.81, 7816. 6890. A0A7, 0075, C 



U 075r, 0^87, ^0UQ,0050J5D8, 0075.? 



J 0.*SD, 0^*87.^009. 0030. 0DD8, 0075. ? 



Control Instructions 



ACS 



1 1 



19255 .TOC 

192'-6 

19257 '*<»*************************************************************^************* 

AC8(8. W, L) limit. rx. add.rx. index. rx, displ.bw 



19258 
19259 
19260 
19261 
19262 
19263 
19264 
19265 
19266 
19267 
19268 
19269 
19270 



Input (Index is memory) 



Input (Index is register) 



Q 

MDR 

OSR 

DSIZE LATCH 

XB 



MDR 

GPRfrnum) 

RNUfi 

OSIZE LATCH 

XB 



Limit 

Add 

OSR of index 

Size of index 

Oispl 

Limit 

Add 

Index 

Register number of index 

Size of index 

Displ 



19271 .REGI0N/iRDX.R1L.IRDX.RlH/IR0X,R2LJRDX.R2H 

19272 =00000 

19273 =01111 

19274 CO.ACBB-MEM 

19275 CG.ACBW-MEM 

19276 CQ,AC8L-MEM 
19277 

19278 
19279 



;01111 

MCTEMP1] Q D, 

PUSH. BRA ON Add?. 

NEXT/OS. HOD 



SAVE LIMIT IN RTEMP1 
CALL OS. MOO 
RETURN WILL BE +1 



19280 
19281 
19282 
19283 
19284 

19285 = 

19286 .REGI0N/C0NTRL.R1L.C0NTRL.RlH/C0NTRL.R2L,CaNTRL.R2H/C0NTRL.R3L.CONTRL.R3H 

19287 =0 

19288 C0.AC8-SETCC: 



; 10000 ■ 

SEXT(XB) PC PC+2. 
lR<2>?.NEXT/C0.AC8-SETCC 



MAKE SURE WE CAN ACCESS THE OISP 
BRANCH ON IR2 (ACBB.ACBW) OR (ACBD 



19289 
19290 
19291 
19292 
19293 
19294 
19295 
19296 
19297 

19298 
19299 



;0- 

MiEMPO MDR+Q. 

WRITE. SIZECIDEPD. 

CC0P2. 

NEXT/CO. AuB-TEST. ADDEND 



;i— - ' 

MTEMPO MDR+Q. 

WRITE. 5IZECIDEP]. 

CC0P1. 

NEXT/CO. ACB-TEST, ADDEND 



HERE ON ACBL 

WeUS AND MTEMPO OCT NEW INDEX 
WRITE NEW INDEX BACK TO MEMORY 
SET CONDITION CODES 



HERE ON ACBB AND ACBW 
W8US AND MTEMPO GET NEW INDEX 
WRITE NEW INDEX BACK TO MEMORY 
SET CONDITION CODES 
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U 0752, 0^80, 003A,AB7D,80A7, 0073,1 



u 0731, 0C80. 0003, 0870/^047,0875 J 37A* 



u 0733, 0C80, 0000,0870, 4047,0875,1 374* 



U 0751, 0C80, 0022, 403D, 8587, 0072, 2 
U 0753, 0080, 0036, 4130, 0047, 003F, 9 



19300 CO. AC8-TEST. ADDEND: 
19301 

19302 W8 Q, 

19303 SlGND CMP?,SJZE[JD6P3, 

19304 NEXT/CO. ACB-TEST1 
19305 

19306 =01 

19307 CO.ACe-TESTI: 



;01 



UB R[TEMP1]"MCrEMP0], 
SIBND CMP?,S]ZECIDEP3, 
NEXT/C0.ACB-TEST2 



19308 
19309 
19310 
19311 
19312 
19313 
19314 
19315 
19316 
19317 

19318 =01 

19319 C0.AC8-TEST2: 

19320 ;01 

19321 PC PC+D, 

19322 NEST/CO.NOP 
19323 

19324 ;11 

19325 1RD1 



;11 

W6 MCTEMPOD-RCTEMPn, 

SI5ND chp?,sizecjdep3, 

NEXT/CO, AC6-TEST2 



DRIVE ADDEND THROUGH ALU FOR TEST 
TEST FOR 6EQ 



HERE FOR ADDEND GEO 

W6 <- LIMIT-INDEX 

TEST FOR INDEX LEO LIMIT 



HERE FOR ADDEND LSS 

wa <- INDEX-LIMIT 

TEST FOR INDEX GEO LIMIT 



DO THE BRANCH 
WASTE A LITTLE TIME 



NOTHING TO DO 
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U v;:9F, 0C81,7816,689D,A0A7,00a8,C 



U 028C, 0A85,2001,003C,D0A?,0075,A 



U 028D, 0A83,200U003C,C847,0O75,A 



U 075A, 0081, 2592, AB70, 00^7,08/5,5 351'* 



U 0755, 0C80, 0038, 0B7C,C0A7, 0875,1 ^36* 



J C757, 0C80, 0038, 087C,C0A7, 0875,1 ^36* 



D 5 
MKR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Control Instructions : AC8 

19326 .REGI0N/JRDa.R1L,IRDX.R1H/IRDX,R2L,IRDX.R2H 

193r/ C0.AC8-REG: 

193<^8 

19329 D SEXT(XB) PC PC+2, 

19330 IR<2>? 
19331 

19332 =0 

19333 C0.ACBL-RE6: 
1 9534 ; 

19335 RCGPR.R] MEMDRD+RB, 

19336 CC0P2.SIZECIPEP], 
''.9337 NEXT/CO. ACB-TEST. ADD. REG 
19538 C0.AC8B-RE6: 
19339 CO.ACBW-REG: 
1 93AC ; 1 

19341 RCGPR.R].SIZ MCMDR]+R8, 

19342 CC0P1,S1ZEC1IJEP], 

19343 NEXT/CO. ACB-TEST. ADD. REG 
19344 

19345 .REGION/CONTRL.R1L,CONTRL.R1H/CONTRL.R2L,CONTRL.R2H/CONTRL.R3L,CONTRL.R3H 

19346 CO.ACa-TEST.ADD.REG: 

1 9347 
WB MCMDR], 
SICND CMP?,SIZECiDEPD 
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MAKE SURE WE CAN ACCESS THE DISP 
BRANCH ON OPCODE 



WRITE NEW INDEX TO 6PRCRNUMD 
SET CONDITION CODES 



WRITE NEW INDEX TO GPRCRNUMJ 
SET CONDITION CODES 



19348 

19549 

193S0 

19351 =01 

19352 

19355 

19354 

19355 

19356 

19357 

19358 

19359 



DRIVE ADDEND THROUGH ALU FOR TEST 
TEST FOR GEO 



;01 

WB 0-RCGPR.RJ, 

SIGND CMP?,SIZECIDEP], 

NEXT/CO. ACB-TEST2 



;11 

W8 RC6PR,R3-Q, 

SIiSND CMP^SIZEEIDEPJ, 

NEXT/CO. ACB-TEST2 



WB <- LIMIT-INDEX 

TEST FOR INDEX LEQ LIMIT 



WB <- INDEX-LIMIT 

TEST FOR INDEX GEO LIMIT 
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U 03A1, 0881, 7816, 690D,A047, 0075, E 



U 075E, 0087, ?E50, 0030, 15D8, 0075, 8 

U 075F, 088^,OE7C,003C,DOA7,0075,6 

U 0756, 0881, 2000, 0D7C,CO47, 0874,0 380* 

U 075B, 0C80, 0008,0070,0047, 0874,0 373* 



Control Instructions 



AOB* 



19360 .TOC 
19361 

19362 ;***************************************************************************** 
A08L(SS,EQ) limit. rl, index. ml, displ. bb 



Input (Index is memory) 



Input (Index is register) 





MDR 

VA 

DSIZE LATCH 

XB 


Limit 

Index 

Address of index 

Long 

Displ 


MDR 

GPR(rnum) 

RNUM 

DSIZE LATCH 

XB 


Limit 

Index 

Register number of index 

Long 

Displ 



19303 
19364 
19365 
19366 
19367 
19368 
19369 
19370 
19371 
19372 
19373 
19374 
19375 
19376 

19377 .RE6I0N/IRDX.R1L,IRDX.R1H/IRDX.R2L,IRDX.R2H 

19378 CO.AOBLSS: 

19379 CO.A08LEQ: 
19380 

19381 D SEXT(X9) PC PC+1 , 

19382 REG MODE?, NEXT/CO.AOB-REG. TEST 
19383 

19384 .RE6ION/CONTRL.R1L,CONTRL.R1H/CONTRL.R2L,CONTRL.R2H/CONTRL.R3L,CONTRL.R3H 

19385 =0 

19386 CO.AOB-REG.TEST: 



************* 1* *♦*'»»***«* «r m m* ****** «t ***************************************** * 



MAKE SURE WE HAVE ACCESS TO DISP 
INDEX IN A 6PR ??? 



;0' 

MTEMPO MDR+1, 

WRITE, SIZECIDEP], 

CC0P2, 

NEXT/CO. AOB-MEM 



;1 

RCGPR.R].RB+1, 
CC0P2,SIZECIDEP] 



19387 

19388 

19389 

19390 

19391 

19392 

19393 

19394 

19395 

19396 

19397 

19398 

19399 

19400 

19401 

19402 CO. AOB-MEM: 

19403 

19404 W8 0-MCTEMPO], SIZECIDEP], 

19405 SISND CMP .NOT.IRO? 



W8 MCMDRD-RCGPR.R], 
SISND CMP .NOT.IRO?, 
SIZECIDEP], NEXT/CO. AOB-BRA 



UPDATE THE INDEX 

WRITE IT BACK TO MEMORY 

SET CONDITION CODES 



UPDATE THE INDEX 
SET CONDITION CODES 



WB <- LIMIT - INDlX 
TEST SIGN AND OPCODE 



WB <- LIMIT - INDEX 

BRANCH ON RESULT AND OPCODE 
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U 07A0, 0C80, 0022, A05D, 8587, 0072, 2 



U 07A1, 0C80, 0022, 403D, 8387, 0072, 2 



U 0742, 0C80, 0022, A03D, 8587, 0072, 2 



U 07A3, 0080, 0036, /.130, 0047, 003F, 9 



U 0744, 0080,00^6, 4130. 0047, 003F, 9 



U 0745, 0080, 0036, 4130, 0047, 003F, 9 



19406 
19407 
19408 
19409 
19410 
19411 
19412 
19413 
19414 
19415 
19416 
19417 
19418 
19419 
19420 
19421 
19422 
19423 
19424 
19425 
19426 
19427 
19428 



=000 
CO. AOB' 



■BRA: 

;000 ■ 

PC PC+D, 
NEJ?T/C0.N0P 



;001 

PC PC+D, 
NE5?T/C0,N0P 



;010 ■ 

PC PC+D, 
NES^T/CO.NOP 



;011- 
1RD1 

;100- 
IRD1 

;101- 
IRD1 



A08LEQ 

DO THE BRANCH 



A0BI.SS 

DO THE BRANCH 



A08LEO 

DO THE BRANCH 



AOBLSS 
NO BRANCH 

AOBLEQ 
NO BRANCH 

AOBLSS 
NO BRANCH 
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U 03A2, 0081. 7816, 500D,A0A7, 0076, 6 



U 0766, 0885, 2E51,2D7C,55DA, 087^,8 A07* 

U 0767, 008A,0E7D,PD7C,D0A7,087A,8 407* 

U 07A8, OC80,003A,';O^D,8587,0072,2 
U 0749, 0C8O,003A, 4030,8587,0072. 2 

U 07AA, 0580, 0E8O,0A3B,F847, 0876,0 3/8* 
U 0748, OC80,003A,403D,8587,0072,2 

J 074C, 0580, 0EBO,0A3B.F8^7, 0876,0 378* 



19429 .TOC 

19430 

19431 

19432 

19433 

19434 

19435 

19436 

19437 

19438 

19439 

19440 



Control instructions 



SOB' 



************************imr***'**i^H****'V**i>tH*********************************** 

S086(EQ,TR) index. ml, dispLbb 

Input (Index Is memory) MDR Index 

VA Address of index 

X8 Olspl 

Input (Index is register) 6PR(rnum) Index 

RNUM Register number of index 

XB Displ 

*(^*)»**<»********************************************************************** 

;RE6I0N/1RDX.R1L,IRDX.R1H/IRDX.R2L,IRDX.R2H 

19441 CO.SOBGEQ: 

19442 C0.S086TR: 

19443 ; 

19444 SEXT(XB) K . l+1 
19445 
194^6 .RE6I0N/C0NTRL.R1L,C0NTRL.R1H/C0NTRL.R2L 

19447 ; 

19448 RCDST.R] D MCMDRJ-1, 

19449 WRITE NOTrECSIZECIDEPJ, 

19450 CC0P2 SIGND CMP .NOT.JRO?, 

19451 NEXT/CO. SOB-BRA 
19452 

19453 CG.SOB-REG: 
19454 

19455 RCGPR.RJ D RB-1 ,iIZEClDEP3, 

19456 CC0P2 SIGnD CMP .NOT.IRO? 

19457 =000 

19458 CO. SOB-BRA: 



MAKE SURE WE HAVE ACCESS TO DISP 

C0NTRL.R2H/C0NTRL.R3L,C0NTRL.R3H 
INDEX IS IN MEMORY 
SUBTRACT ONE ... 
WRITE INDEX BACK TO MEMORY 
BRANCH ON TEST AND OPCODE 



INDEX IS IN MEMORY 

SUBTRACT ONE ... 

BRANCH ON TEST AND OPCODE 



19459 
19460 
19461 
19462 
19463 
19464 
19465 
19466 
19467 
19468 
19469 
19470 
19471 
194 72 
19473 
19474 
19475 
19476 
19477 
19478 
194 79 

19480 
19481 
19482 
19483 



;000 ■ 

PC PC+Q, 
NE5?T/C0.N0P 



:001 ' 

PC PC+Q, 
NERT/CO.NOP 



;010 • 

WB D-0LIT24C17F], 

WX"EQ 0** 

NEXT/CO ! SOB-TEST, MOST. POS 



;011 ■ 

PC PC+0, 
NE5JT/C0.N0P 



;100 ' 

WB D-0L1T24E17F], 

WX.EQ.O?, 

NEXT/CO, SOB-TEST. MOST. POS 



;101 

WB D-0UT24C17F], 
WX.EQ.O?, 



SOBGTR 

TAKE THE BRANCH 

WASTE A LITTLE TIME 

SOBGEQ 

TAKE THE BRANCH 

WASTE A LITTLE TIME 

SOBGTR (NO BRANCH PROBABLY???) 
TEST FOR MOST POSITIVE CASE 
TEST FOR 7FFFFFFF 



SOBGEQ 

TAKE THE BRANCH 

WASTE A LITTLE TIME 

SOBCTR (NO BRANCH PROBABLY???) 
TEST FOR MOST POSITIVE CASE 
TEST FOR 7FFFFFFF 



SOBGEQ (NO BRANCH PROBABLY???) 
TEST FOR MOST POSITIVE CASE 
TEST FOR 7FFFFFFF 



J O7A0, 0580, 0EB0,0A3B,F8A7, 0876,0 378* 

U 0760, 0080,0036,';150,OOA7,003F,9 
U 0761, OC80,003A,AQ3D, 858/, 0072,? 
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NEXT/CO, SOB-TEST. MOST. POS 



19^84 
19A85 = 
19A86 =0 

19487 CO. SOB-TEST. MOST, POS: 

19488 ;0 

194B9 JRD1 

19490 

19491 ;1 

19492 PC PC*Q, 

19493 NE5(T/C0,N0P 



; ALL OK 



; TAKE THE BRANCH 

; WASTE A LJTTLE TIME 
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U 02AF, 0085, 2008, 0630, C0A7,0A10,0 



u 02B0, 0C8I, 2003, 0030, D0C7, 0076. 8 



U 0768, 0C8^,359D,C031,00A7,0076,9 



U 0769, OA81,A001,OB71,1CA7,0075,8 



U 0758. 0085,2^92,4930,^0^7,0076,2 



U 0759, 0485,2592,4010,4050,0076,8 



u 075A, 0485,2592,4010,4050,0076,8 



; 19494 

; 19495 

; 19496 

; 19497 

; 19498 

; 19499 

; 19500 

;19501 

; 19502 

; 1.1503 

; 19^04 

; 19505 

;19506 

;19507 

;19508 

; 19509 

;19510 

;19511 

;19512 

;19513 

;195i4 

;19;i5 

;19516 

;19517 

;19518 

;19519 

; 19520 

; 19521 

;19522 

;19523 

; 19524 

;19525 

; 19526 

;19527 

;19528 

;19529 

;19530 

;19531 

;19532 

;19533 

; 19534 

;19535 

; 19536 

;19537 

;19538 

;19539 

;19540 

;19541 

;19542 

;19543 

; 19544 

;19545 

; 19546 

;19547 



.TOC 



Control Instructions 



CASE 



1 1 



CASE(a,W,L). . selector, rx, base.rx, limit. rx, displCOJ.bw, . ..displClimitJ 



input (Limit is memory) 
Input (Limit is register) 





MDR 

DSIZE LATCH 

Q 

MDR 

DS12E LATCH 

6PR(rnum) 

RNUM 



Selector 

Base 

Size of limit 

Selector 

Base 

Size of limit 

Limit 

Register number of Limit 



!rE6ION/IRDX.R1L,1RDX.R1H/IRDX.R2L,IRDX.R2H 

02AF: 

CO. CASES-MEM: 

CO.CASEW-MEM: 

C0,CASEL-MEM; 

; 01 1 1 1 

RCTEMP33 Q-MC.^DR3, 

PUSH, BRA ON ADD?, 

NEXT/OS. RED 



MTEMP3 <- SELECTOR-BASE 
CALL OS. RED TO GET LIMIT 



280: 



; 10000 ■ 

WB RLTEMP33-MCMDR]. 
SI2ECJ0EP3.ALUS UNSGN 



COMPARt BY (SELECTOR-BASE) - LIMIT 
LEAVE RESULT IN STATE LATCHES 



.REGION/CONTRL.R1L,CONTRL,R1H/CONTRL.R2L,CONTRL,R2H/CONTRL.R3L,CONTRL.R3H 
CO.CASE-DISP.ADO: 



RCTEMP43 ZEXT(MCTEMP33).SL.1, 
SJZECIDEP] 



VA MCPC3+RCTEMP4D, 

ALDS?, NEXT/CO. CASE-DECIDE 
=00 
CO. CASE-DECIDE: 

:00 - 

RCTEMP1] MCMDR], 

REG MODE?, NEXT/CO. CASE-BAD 



;01 

READ, 

SIZELWORO], 
RCTEMPn MCMDR], 
NEXT/CO. tASE-GOOD 



;10— • 

READ, 

SIZECWORD], 
RCTEMP1] MCMDR], 
NEXT/CO. CASE-GOOD 



FORM POINTER TO DISPLACEMENT 



GET ADDRESS Of DISPLACEMENT 
USE ALUS TO DECIDE WHAT TO DO 



NOT LESS THAN OR EQUAL 
SAVE LIMIT TO SET CC'S WITH 



LESS THAN OR EQUAL 

GET DISPLACEMENT 

SIZE Of DISP IS ALWAYS WORD 

SAVE LIMIT IN TEMPI 



LESS THAN OR EQUAL 

GET DISPLACEMENT 

SIZE OF DISP IS ALWAYS WORD 

SAVE LIMIT IN TEMPI 



CMT09e.MCX 
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Control 



U 05A5, 0885,2008, 0050, C0A7,0076, A 



u 076A, OC80,3OO0,005C,D0C7,0O76,8 



U 076B, 0081,2816,^910,8587,0076,4 



U 0762, 0481, 2016, 603D, 80^7, 0076, P 



U 0765, 0886, 25BE,403C,C047, 0076, C 



u 076C, 0080, 2016, 603D, 8047, 0076,0 



U 076D, 0980, OC31,C930, 008^0076, 4 



U 0764. 0480, 1003, 0130, C8^7,003F, 9 



U 0765, 0080,3000,013t,C34^003F,9 



J 5 
1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
instructions : CASE 

19548 .RE6I0N/IRDX.R1L JRDX.RlH/lRDX.R2L,iRDX,R2H 

19549 CO.CASEB-REG 

19550 C0.CASEW-RE6 

19551 C0.CASEL-RE6 

1 9552 

19553 RCTEMP3] Q-MCMDRJ 
19554 
19555 .RE6ION/CONTRL.R1L,CONTRL.R1H/CONTRL.R2L 

19556 

19557 WB MCTEHP3D-RCGPR.R], 

19558 ALDS UNSGN,S1ZECIDEPJ, 

19559 NEXT7C0.CASE-DISP.ADD 
19560 

19561 CO. CASE-GOOD: 

19562 CO. CASE-BRANCH: 
19565 

19564 PC PC+SEXT(MCMDRJ), 

19565 SJ2ECW0RD], 

19566 REG MODE?, NEXT/CO. CASE-SETCC 
19567 

19568 =0 

19569 C0.CASE-8A0: 

19570 ;0 - — -' 

19571 D ZEXT(MCM0R]),SIZE[1DEP], 
1957? nEXT/CO. CASE-BAD. FIXPC 
19573 

1957^ ;1 - 

19575 MCTEMP2] RCGPR.RJ 
19576 

19577 ; - 

19578 D ZEXT(MCTEMP23),SJZECI0EP] 
19579 
19530 CO. CASE-BAD. FJXPC: 

19581 ; - 

19582 PC PC+((D+7LJTOC13).SL.1), 

19583 REiS MODE?, NEXT/CO. CASE-SETCC 
1958-^ 

19585 =0 

19586 CO. CASE-SETCC: 

19587 ;0 - 

19588 WB RLTEHPiD-MCTEMPn, 

19589 CC0P1,S1ZECIDEPJ, 

19590 iRDl 
1V591 

19592 J 

19593 WB M[TEMP5]-RCGPR.R3, 
1959^ CCDP1,SIZECiDEPJ, 
19595 IRDl 
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TEMP <- SELECTOR-BASE 
CONTRL.R2H/C0NTRL.R3L,CONTRL.R3H 

COMPARE BY (SELECTOR-BASE) - LIMIT 
LEAVE RESULT IN STATE LATCHES 



ADD DISPLACEMENT TO PC 

ONE WORD DISPLACEMENT FOR THIS ONE 

GO SET CC'S WHiLE PC SETTLES 



MEMORY MODE 

ZERO EXTEND LIMIT 



REGISTER MODE 

GET REGISTER TO MTEMP TO ZEXT 



ZERO EXTEND LIMIT 



PUSH PC PAST DISPATCH TABLE 
GO SET CC'S WHILE PC SETTLES 



MEMORY MODE 

WB <- (SELECTOR-BASE) - LIMIT 

SET CONDITION' CODES 

EXIT !! 

REGISTER MODE 

WB <" (SELECTOR-RASE) - LIMIT 

SET CONDITION CODES 

EXIT II 
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Instructions i BSB8 
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U 01F8. 0085, A592, 4030, 05E7, 0076, E 



U 01F9, 0085, A592,A030,05E7, 0076, E 



U 01FA, 0085, A592,'^O30,O5E7, 0076, E 



U OIFB, 00e5,A592,A050,05E7,0076,E 



U 01FC. 0085,A592, 4030, 05E7, 0076, E 



U 01FD, 0085, A592, 4030, 05E7, 0076, E 



U 01FE, 0085, A592, 4030, 05E7, 0076, E 



u 01FF, 0085, A592, 4030, 05E7, 0076, E 



U 076E, 0C85,473C, 0027, 84A7, 0076, F 



U 076F, 0480,0592,4020,0508,0072,3 



Control Instructions 



: BSB8' 



19596 .TOC 
19597 

19598 ;«*•************»************************************************************* 
BS86 displ.bx 

Input XB Displ 

«»«***«**»****t******************************iit**************** *************** 

'.RE6I0N/iRDl.ftlL,IRD1.ftlH 



19599 
19600 
19601 
19602 



19603 =1000 

19604 CO.BSBB: 
19605 
19606 
19607 
19608 
19609 
19610 
19611 
19612 
19613 
19614 
19615 
19616 
19617 
19618 
19619 
19620 
19621 
19622 
19623 
19624 
19625 
19626 
19627 
19628 
19629 
19630 
19631 
19632 
19633 
19634 
19635 



; 1000 • 

MDR ZEXT(OSR), 

RETEMPO] MEPCJ, NEXT/CO. BSB 



;1001 - ■ 

MDR 2EXT(0SR)- 

RCTEMPO] MCPCJ, NEXT/CO. BSB 



; 1010 • 

MDR ZEXKOSR), 

RCTEMPO] MCPCJ. NEXT/CO. 8S8 



; 1 01 1 -— 

MDR.ZEXT(OSR), 

RETEMPO] MCPCJ, NEXT/CO. 8SB 



;1100 • 

MDR ZEXT(OSR), 
RCTEMPOJ.MCPCJ, NEXT/CO. BSB 



;1101 • 

MDR ZEXTCOSR), 

RCTEMPO] MCPCJ, NEXT/CO. BSB 



; 1 110 • 

MDR ZEXT(OSR), 

RETEMPOJ MCPCJ, NEXT/CO.BSB 



GET DISPLACEMENT FROM OSR 
READ PC FOR LATER PUSH 



GET DISPLACEMENT FROM OSR 
READ PC FOR LATER PUSH 



GET DISPLACEMENT FROM OSR 
READ PC FOR LATER PUSH 



GET DISPLACEMENT FROM OSR 
READ PC FOR LATER PUSH 



GET DISPLACEMENT FROM OSR 
READ PC FOR LATER PUSH 



GET DISPLACEMENT FROM OSR 
READ PC FOR LATER PUSH 



GET DISPLACEMENT FROM OSR 
READ PC FOR LATER PUSH 



; 1 1 1 1 

MDR ZEXT(OSR)- 
.,w.. RCTEMP03 MCPCJ,NEXT/C0.8SB , .....^ .. . -.. ....^.. 

19636 .REGION/CONTRL,RTl,CONTRL.R1H/CONTRL.R2L,CONTRI.R2H/CONTRL.R3L,CONTRL,R3H 

19637 CO.eSB: 

19638 ; 

19639 VA RCSP] RB-C0NX(4), 

19640 PUSH RBS- 
19641 

1 9642 

19643 WRITE MCTEMPOJ, 

19644 SJZECL0NG3, 

19645 NEXT/CO. BRCND-8RANCH 



GET DISPLACEMENT FROM OSR 
READ PC FOR LATER PUSH 



PUT ADDRESS POINTED TO BY SP INTO VA 
MAKE RESTART POSSIBLE IF WE DIE 



PUSH SAVED PC ONTO STACK 
SIZE OF ADDRESSES IS LONG 
FINNISH LIKE A REGULAR BRANCH 



CMT098,MCX 
CONTRL.MIC 



MICR02 
Control 



1M(01) 28-NOV-83 
Instructions 



U 0218, 0C85,759E,':.000,25E7, 0077,0 



U 0219, 0C85,759E,A000,25E7, 0077,0 



U 021A, 0C85,759E, 4000, 25E7, 0077,0 



U 021B, 0C85,759E,A000,25E7, 0077,0 



U 021C, 0C85,759E,AOOO,25E7, 0077,0 



U 021D, OC85,759E,4000,25E7,OU77,0 



u 021E, 0C85,759E, 4000, 25E7, 0077,0 



19646 

19647 

19648 

19649 

19650 

19651 

19652 

19653 

19654 

19655 

19656 

19657 

19658 

19659 

19660 

19661 

19662 

19663 

19664 

19665 

19666 

19667 

19668 

19669 

19670 

19671 

19672 

19673 

19674 

19675 

19676 

19677 

19678 

19679 

19680 

19681 

19682 

19683 

19684 

19685 

19686 

19687 

19688 

19689 



.TOC 



L 5 
16:30:35 CLOKX Rev 13.00, 
: BSBW 

Control Instructions 



Clock rate = 160ns 
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; BSBW displ.bx 

Input 
< 
* 

'.REGI0N/IRD1.R1L,IRD1.R1H 
= 1000 
CO. BSBW: 

; 1000 

MDR ZEXT-OSR), 

RCTCMPOJ ZEXT(X8) PC PC+1, 

NEXT/CO. BSBW-ALLIGN 



: BSBW" 
**************************************** 

XB Bits 16-8 of di'spl 

OSR Bits 7-0 of displ 

**************************************** 



;1001 

MDR ZEXT(OSR), 

RCTEMPO] ZEXT(X8) PC PC+1, 

NEXT/CO. BSBW-ALLJGN 



; 1010 

MDR ZEXT(OSR), 

RLTEMPO] ZEXKXB) PC PC+1, 

NEXT/CO. BSBW-ALLIGN 



;1011 

MDR ZEXT(OSR), 

RCTFMPO] ZEXT(XB) PC.PC+1, 

NEXr/CO.SSBW-ALLJGN 



; 1 1 00 

MDR ZEXT(OSR), 
R[TEMP0].ZEXT<XB) PC.PC+1, 
NEXT/CO, BSBW-ALLlGN 



;1101 

MOR ZEXT(OSR), 

RCTEMPO] ZEXTCXB) PC PC+1, 

NEXT/CO. BSBW-ALLJGN 



; 1 1 1 

MDR ZEXT(OSR), 

RCTFMPOD ZEXTCXB) PC.PC+1, 

NEXT/CO. BSSW-ALLIGN 



GET DISPLACEMENT FROM OSR 
GET HIGH HALF OF DISPLACEMENT 



GET DISPLACEMENT FROM OSR 
GET HIGH HALF OF DISPLACEMENT 



GET DISPLACEMENT FROM OSR 
GET HIGH HALF OF DISPLACEMENT 



GET DISPLACEMENT FROM OSR 
GET HIGH HALF OF DISPLACEMENT 



GET DISPLACEMENT FROM OSR 
GET HIGH HALF OF DISPLACEMENT 



GET DISPLACEMENT FROM OSR 
GET HIGH HALF OF DISPLACEMENT 



GET DISPLACEMENT FROM OSR 
GET HIGH HALF OF DISPLACEMENT 
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Control Instructions : BS8W 
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U 02ir, 0C85,759E. 4000, 25E7, 0077,0 

U 0770, 0881,2292,4020,0467,0077,1 
U 0771, 0085, A592, 4030, 0047, 0076, E 



; 1 1 11 

MDR ZEXT(OSR), 

RCTFMP03 ZEXT(XB) PC PC+1, 

NEXT/CO.BSBW-ALLIGN 



GET DISPLACEMENT FROM GSR 
GET HIGH HALF OF DISPLACEMENT 



19690 
19691 
19692 
19693 
19694 

19695 .REGION/CONTRL.R1L,CONTRL.R1H/CONTRL.R2L,CONTRL.R2H/CONTRL.R3L,CONTRL.R3H 

19696 CO.eseW-ALLIGN: 

■)9^97 . - • --. — . .-»• 

19698 MDR M[MDR].OR. (RCTEMP0J.RR.24) ; CONCATINATE TWO HALVES OF DISP 
19699 

19700 ; ; 

19701 RCTEMPO] HCPCJ, ; SAVE PC FOR LATER 

19702 NEXT/CO. BSB 
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1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
instructions : JSB, RS8 
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U 05A^, 0885, A592, ^030, 00^7,0077, 2 



U 0772, 0881, 2002, A05D,8A87. 0077, 3 



U 0773, 0C85,<;73C,0027,8'iA?,0077,4 



U 077A, 0080,0592,A1?0,05D8,003F,9 



U 02A0, 0^80, 05DE, 4037, 8AA7, 0077, 5 



u 0775, 008A,073D, 0027, 8050, 0039, 6 



Control Instructions 



JS8, RS8' 



19703 .TOC 

19704 

19705 ;*************i^********<**************** *************************************** 

JS8 dest.ab 

Input MDR Address of subroutine 



19706 
19707 
19708 
19709 
19710 
19711 



RS8 



Input SP Address of return address 

***************************************************************************** 

19712 '.fiEG10N/JRDX.RlL,lRDX.RlH/IRDX.R2L,IRDX.R2H 

19713 CO.JSB: 

19714 ; ; 

19715 RCTEMPO] MCPC3 ; SAVE PC FOR LATER PUSHING 

19716 

19717 ,REGION/CONTRL.R1L,CONTRL,R1H/CONTRL.R2L,CONTRL,RZH/CONTRL.R3L,CONTRL,R3H 

1 9718 ; ; 

19719 PC MCMDR] 
19720 

19721 ; ; 

19722 VA RCSP] RB-C0NX(4), 

19723 PUSH RBS- 
19724 

19725 ; ; 

19726 WRITE MCTEMPOJ, 
1972; SIZECLONG], 

19728 IRD1 

19729 .RE6I0N/JRD1,R1L,IRD1.R1H 

19730 2A0: 

19731 C0.RS8: 

19732 ;000******FORCE ADDRESS*********; 

19733 VA RCSP] 
19734 

19735 .RE6J0N/C0NTRL.R1L,C0NTRL.R1H/C0NTRL.R2L,C0NTRL.R2H/C0NTRL.R3L,C0NTRL.R3H 

1 9736 

19737 READ, 

19738 RCSPJ R8+C0NX(4), 

19739 NEXT/rO.JMP 



STUFF PC WITH NEW ADDRESS 



PUT ADDRESS POINTED TO BY SP INTO VA 
MAKE RESTART POSSIBLE IF WE DIE 



PUSH SAVED PC ONTO STACK 
PC IS LONGWORD 
NEXT \\ 



SP HAS ADDRESS OF RETURN ADDRESS 



GET RETURN ADDRESS 
BUMP SP BY 4 
FINNISH LIKE A JUMP 



CMT098.MCX 
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197^1 

197A2 

197^5 

197^^ 

197^5 

19?';6 

197^7 

19/^8 

197A9 

19750 

19751 

19752 

19755 

1975A 

19755 

19756 

19757 

19758 

19759 

19760 

19761 

19762 

19765 

1976A 

19765 

19766 

19767 

19768 

19769 

19770 

19771 

19772 

19775 

1977A 

19775 

19776 

19777 

19778 

19779 

19780 

19781 

19782 

19783 

1978^ 

19785 

19786 

19787 

19788 

19789 

19790 



,NOB!N 

.ICODE ; 
9D: 



.OCODE 



9D: 



, ICODE 

OFI: 

.OCODE 

on : 



.ICODE 



3D: 



.OCODE 



3D I 



.ICODE 

OF 3: 

.OCODB 

0F3. 



.ICODE 

OF?: 

.OCODE 

OF 2; 



.ICODE 

0E1: 

.OCODF 

OEI: 



.ICODE 

0E5: 

.OCODE 

0E5; 



B 6 
MiCR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate 
Control Instructions : Jrd Rom Definition 


= 160ns 


;197AC 


,TOC " Control 


Instructions : 


Jrd Rom Definition" 


OPS REG 
FPD [NOP][IE.OPCOD.DEC 
IRD1CL0DDC0S.RED 


MEM 
] 
] 


OPS FPA REG 
[N0P3CIE.OPC0D.DEC 
[L0D3C0S.RED 


FPA MEM 
3, 
3 


CNTOCLOD][OS.RED 
CNTICLODICCO.ACQ-REG 


][os.RED : 

3CC0.AC68-MEM I 


[LODJCOS.RED 
CL0DDCC0.AC8-REG 


3C0S.RED 3 
3CC0.ACBB-MEM 3 


FPD lNOPJC1E.0PCOD.DEC 
IRDULODDCOS.RED 


] 

] 


CN0P3CIE.OPCOD.DEC 
CLODDCOS.RED 


]■ 


cntocloddcos.red 
cnticloddcco.acb-reg 


JEOS.RED : 
]CCO.ACBL-MEM 


1 CL0D3C0S.RED 

1 [L0D3CC0.ACB-REG 


3C0S.RED 3 
3CC0.ACQL-MEM 3 


FPD [NOPJCIE.OPCOD.DEC 
IRD1CL0D][0S.REE 


J 
] 


[NOPJCIE.OPCOD.DEC 
CL0D3C0S.RED 


3, 
3 


CNTOfLODDCOS.REO 
CNTULOD3CCO.AC3-REG 


DCOS.RED 
3CC0,ACew-MEM 


] CLODJCOS.RED 

1 CL0D3rC0.ACB-REG 


3C0S.RED 3 
3CC0.ACBW-MEM 3 


FPD [NOPJCIE.OPCOD.DEC 
1RD1ClOD][OS.RED 




[NOPJCIE.OPCOD.DEC 
CL0D3C0S.RED 


3, 
3 


CNTOELODJrCO.AOBLEO 
CNTUNOPJCCO.AOBLEQ 


JCOS.MOD 
KC0.A08LEQ 


] CL0D3CC0.A08LEO 
] CN0P3CC0.A0eLEQ 


3COS.M00 3 
3CC0.A0BLEQ 3 


FPD [NOPJCIE.OPCOD.DEC 
IRDmOD][OS.RED 


] 


[NOP3CIE.OPC0D.DEC 
CL0D3C0S.RED 


3, 

3 


CNT0CLODJCCO.A08LSS 
CNT1CN0P3CCO.A0BLSS 


JCOS.MOD 
3CC0.A08LSS 


] CL0D3CC0.A08LSS 
] CN0P3CC0.A0BLSS 


3C0S,M0D 3 
3CC0,A0BLSS 3 


FPD [NOP3C1E.0PCOD.DEC 
1RD1CL0DDC0S.RED 


] 


[N0P3CJE.OPC0D.DEC 
[L0D3C0S.RED 


]• 


CNT0CLODJCCO.86-REG 
CNT1CN0P]CC0.88-RET 


JCCO.BBC 
DCCO.BB-RET 


3 [L003CC0.BB-REG 
] CN0PJCC0.8B-RET 


3CC0.BBC 3 
3CC0.BB-RET 3 


FPD CN0P]CIE.0PC0D.DEC 
IRDIlLODICOS.RED 


] 


CN0P3C1E.0PC0D.DEC 
CL0D3C0S.RED 


3, 
3 


CNTOCLOD3CC0.88-REG 

CNnCNOPlCCO.ee-RET 


][C0.88CC 
.UC0.88-RET 


3 [L0D3ECQ.BB-REG 
3 CN0P3CC0.8B-RET 


3CC0,BBCC 3 
3CC0,BB-RtT 3 
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;ACBB 



;ACBL 



;ACBW 



;AOBLEQ 



;AOBLSS 



;BBC 



;BBCC 



CMT098.MCX 


MICR02 1M(01) 


28-N0V-83 16:30 


C 6 
35 CI 


CONTRL.MIC 


Control Instructions 


: Ird R( 


19791 


. I CODE ; 


OPS REG 


MEM 




19792 


0E7: 


FPD CN0P3CIE.0PC0D.DEC 


3 




19793 




IRDULODDCOS.RED 


3 




19794 


.OCODE 








19795 


0E7: 


CNTOCLODDCC0.8B-REG 


3CC0.B8CCI 




19796 




CNTUN0P3CC0.BB-RET 


3CC0.BB-RET 




19797 










19798 


.ICODE 








19799 


0E3: 


FPD CNOPICIE.OPCOD.DEC 


3 




19800 




IRD1CL0DDE0S.RED 


3 




19801 


.OCODE 








19802 


0E3: 


CNT0CLODJECO.B8-REG 


3CC0.BBCS 




19803 




CNT1[N0P][C0.BB-RET 


3CC0.Be-fiET 




1980A 










19805 


.ICODE 








19806 


GEO: 


FPD [NOP3CIE.0PC0D.DEC 


3 




19807 




IRDIELODDCOS.RED 


3 




19808 


.OCODE 








19809 


GEO: 


CNT0CLOD3CCO.B8-REG 


3CC0.8BS 




19810 




CNTUNOPDECO.BB-RET 


3CC0,88-RET 




19811 










19812 


.ICODE 








19813 


0E4: 


FPD CNOPIEIE.OPCOD.DEC 


3 




198U 




IRD1CL0D3C0S.RED 


3 




19815 


.OCODE 








19816 


GE4: 


CNT0CLOD3CCO.BB-REG 


3EC0.6BSC 




19817 




CNTlCN0P3EC0.8a-RET 


3CC0.88-RET 




19818 










19819 


.ICODE 








19820 


0E2: 


FPD [NOP3EIC.0PC0D.DEC 


3 




19821 




IRD1EL0D3E0S.RED 


3 




19822 


.OCODE 








19823 


0E2: 


CMT0CLOD3ECO.BB-REG 


3CC0.8BSS 




19824 




CNTUN0P3CC0.B8-RET 


3CC0.88-RET 




19825 










19826 


.ICODE 








19827 


GE6: 


FPD CNOP3CIE.0PCOD.DEC 


3 




19828 




IRD1CL0D3C0S.RED 


3 




19829 


.OCODE 








19830 


0E6: 


CMT0ELOD3CCO.B8-REG 


3CC0.88SSI 




19831 




CNTlCNOP3CCO.e8-RET 


3CC0.88-RET 




19832 










19833 


.ICODE 








19834 


IE: 


FPD [N0P3CIE.0PC0D.DEC 


3 




19835 




IRD1CL0D3CC0.BRCND 


3 




19836 


.OCODE 








19837 


IE: 


CNTOCNOPJCIE.eAD.iRD 
CNT1lN0P3UE.8AD.IRD 


3CIE.8AD.]RD 




19838 




3CIE. BAD. IRD 




19839 










19840 


.ICODE 








19841 


IF: 


FPD CN0P3CIE.0PC0D.DEC 


3 




19842 




IRDUL0D3CC0.BRCND 


3 




1984 3 


.OCODE 








19844 


IF: 


CNT0CNOP3C1E.8AD.IRD 


3CIE.8AD.IRD 




19845 




CNTUN0P3CIE.BAD.IRD 


3CIE.BAD.IRD 





LOKX Rev 15, GO, 
Definition 



Clock rate = 160ns 



OPS FPA REG 
CN0P3CIE.0PC0D.DEC 
CL0D3C0S.RED 

CL0D3CC0.8B-REG 
LN0P3CC0.88-RET 



CN0P3CIE.0PC0D.DEC 
CL0D3C0S.RED 

[L0D3CC0.88-REG 
CN0P3CC0.BB-RET 



[N0P3C1E.0PC0D.DEC 
CL0D3C0S.RED 

CL0D3EC0.BB-REG 
CN0P3CC0.88-RET 



CN0P3EIE.0PC0D.DEC 
CL0D3C0S.RED 

CL0D3CC0.8e-REG 
[N0P3CC0.BB-RET 



[N0P3EIE.0PC0D.DEC 
rL0D3C0S.RED 

CL0D3CC0.8B-REG 
CN0P3CC0.BB-RET 



rN0P3CIE.0PC0D.DEC 
[L0D3C0S.RED 

CL0D3CC0.8B-REG 
[N0P3CC0,8B-'RET 



CN0P3CIE.0PC0D.DEC 
[L0D3CC0.BRCND 

[N0P3C1E.8AD.IRD 
CN0P3CIE.BAD.IRD 



[NOP3EIE.OPC0D.DEC 
[L0D3CC0.8RCND 

CN0P3CIE.BAD.IRD 
CN0P3CIE.8AD.IRD 



FPA MEM 



CCO.BBCCI 
CCO.BB-RET 



CCO.BBCS 
CC0.8B-RET 



EC0.B8S 
CCO.BB-RET 



CC0.8BSC 
CCO.BB-RET 



[CO. BBSS 
[CO.BB-RET 



CCO.BBSSI 
CCO.BB-RET 



[IE. BAD, IRD 
[IE, BAD, IRD 



[IE. BAD. IRD 
[IE. BAD. IRD 
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;BBCCI 



;68CS 



;BBS 



;8BSC 



;BBSS 



;BBSS1 



;BCC 



;BCS 



CMT098.MCX 
CONTRL.MIC 



198A6 

198 A 7 

198^8 

198A9 

19850 

19851 

19852 

19853 

1985A 

19855 

19856 

19857 

19858 

19859 

19860 

19861 

19862 

19863 

19864 

19865 

19866 

19867 

19868 

19869 

19870 

19871 

19872 

19873 

19874 

19875 

19876 

19877 

19878 

19879 

19880 

19881 

19882 

19885 

19884 

19885 

19886 

19887 

19888 

19889 

19890 

19891 

19892 

19893 

19894 

19895 

19396 

19897 



,ICODE ; 

013: 

•OCODE 

015: 



;SEE BEQL 
,1C0DE 



18: 



.OCODE 

18: 

;SEE BCC 
. I CODE 



14: 



.OCODE 



14: 



. I CODE 



1A: 



.OCODE 



IAj 



, I CODE 

0E9: 

.OCODE 

0E9: 



.iCOOE 

0E8: 

.OCODE 
0E8: 



.ICODE 



15: 



.OCODE 



15: 



MICR02 1M(01) 28-NOV-83 16:30:35 
Control Instructions ; 


OPS REG 
FPD CNOPDCIE.OPCOD.DEC 
IRD1CL0D3CC0.BRCND 


MEM 
3 
3 


CNTOCNOPJCIE.BAD.IRD 
CNT1CN0P3C1E.8AD.JRD 


3CIE.BAD.JRD 
3CIE.6AD.IRD 


FPD [NOP][IE.0PC0D.DEC 
IRD1CL0D3CC0,BRCND 


3 
3 


CNT0CNOP3CJE.BAD.IRD 
CNT1CNOP3CIE.8AD.JRD 


3CJE.6AD.JRD 
3CJE.BAD.IRD 


FPD [NOP3CIE.0PC0D.DEC 
IRD1CL0D3CC0.BRCND 


3 
3 


CNT0CNOP3CIE.BAD.1RD 
CNT1CN0P3CIE.BAD.IRD 


3EJE.BAD.JRD 
3CIE,BAD.JRD 


FPD CNOP3CIE.0PC0D.DEC 
IRDUL0D3CC0.BRCND 


3 
3 


CNTOENOP3CIE.BAD.JRD 
CNT1CN0P3C1E.BAD.1RD 


3C1E.BAD.JRD 
3CJE.8AD.JRD 


FPD [N0P3CIE.0PC0D.DEC 
IRD1CL0D3C0S.RED 


3 

3 


CNT0CNOP3[CO.BLBC 
CNT1CN0P3CIE.8AD.JRD 


3CC0.BL8C 
3CJE.8AD.JRD 


FPD CN0P3CIE.0PC0D.DEC 
IRD1CL0D3C0S.RED 


3 
3 


CNT0CNOP3CCO.BLBS 
CNT1CNOP3CJE.8AD.IRD 


3CC0.8L8S 
3LJE.8AD.iRD 


FPD LNOP3CiE.0PC0D.DEC 
IRD1CL0D3CC0.BRCND 


3 
3 


CNT0CNOP3CIE.BAD.JRD 
CNT1CN0P3CIE.BAD,JRD 


3CIE.8AD.JRD 
3CJE.BAD.iRD 



D 6 

CLOKX Rev 13.00, Clock rate = 160ns 
Ird Rom Definition 



OPS FPA REG 
CN0P3CiE.0PC0D.DEC 
CL0D3CC0.eRCND 

3 CN0P3CiE.BAD.iRD 
3 CN0P3CiE.8AD.iRD 



Page 480 ; 



CN0P3riE.0PC0D.DEC 
CL0D3CC0.BRCND 

3 tN0P3CiE.BAD.IRD 
3 CN0P3CiE.8AD.iRD 



CN0P3CiE.0PC0D.DEC 
CL0D3CC0.8RCND 

3 CN0P3CIE.BAD.IRD 
3 CN0P3CiE.BAD.iRD 



CN0P3CiE.0PC0D.DEC 
CL0D3CC0.8RCND 

3 CN0P3CiE.BAD.IRD 
3 CN0P3CiE.BAD.iRD 



CN0P3CIE.0PC0D.DEC 
CL0D3C0S,RED 

3 CN0P3CC0,BLBC 
3 CN0P3CiE.BAD.iRD 



CN0P3C1E.0PC0D.DEC 
CL0D3C0S.RED 

3 CN0P3CC0.BL6S 
3 CN0P3CiE.BAD.iRD 



CNOPDCIE.OPCOD.DEC 
CL0D3CC0.8RCND 

3 CN0P3CiE.BAD.iRD 
3 CN0P3CIE.BAD,iRD 



FPA MEM 



3, 
3 


;B£QL 


3CiE.BAD.iRD 
3CIE.BAD.IRD 


3. 




BEQLU 


3, 
3 


;B6cO 


3CiE.BAD.IRD 
3CiE.BAD.iRD 


3, 
3 




BGEQU 


]• 


;BGTR 


3CIE.6AD.1RD 
3CiE.BAD,iRD 


]■ 


3, 
3 


;BGTRU 


3CIE.BAD.iRD 
3CIE.BAD.IRD 


3, 
3 


3, 
3 


;BLBC 


3CC0.BLBC 
3CiE.BAD.IRD 


I- 


3, 
3 


;BLBS 


3CC0.BLBS 
3CiE.BAD.IRD 


- 1 
1 


]■ 


;BlEQ 


3C1E.BAD.IRD 
3CiE.BA0.IRD 


3, 
3 






CMT098.MCM 


MICR02 1M(01) 


28-NOV-83 


16:30:35 


CONTRL.MIC 


Control Instructions 


* 


19898 


. I CODE ; 


OPS REG 




MEM 


19899 


OIB: 


FPD r.NOP]CIE.OPCOD.DEC 


J 




19900 




IRDULODDCCO.BRCND 


J 




19901 


.OCODE 








19902 


018: 


CNTOCNOPJCIE.BAD.IRD 


JCIE.8AD. 


IRD 


19903 




CNT1CN0PDCIE.BAD.IRD 


JCIE.BAD. 


IRD 


1990A 










19905 


•ICODE 








19906 


019: 


FPD [NOPDCIE.OPCOD.DEC 


J 




19907 




IRD1[L00][C0.BRCND 


J 




19908 


.OCODE 








19909 


019: 


CNTOCNOPJCIE.BAD.IRD 


JCIE.BAD. 


IRD 


19910 




CNT1CN0P][IE.BAD.IRD 


JlIE.BAD. 


JRD 


19911 










19912 


;SEE BCS 








19913 










199U 


, ICODE 








19915 


012: 


FPD CNOPJCIE.OPCOD.DEC 


J 




19916 




IRD1CL0DDCC0.BRCND 


J 




19917 


.OCODE 








19918 


012: 


CNTOCNOPJCIE.BAD.IRD 


JCIE.BAD. 


IRD 


19919 




CNTUNOPJCIE.BAD.IRD 


JCIE.BAD, 


IRD 


19920 










19921 


;SEE BNEQ 








19922 










19925 


.ICODE 








1992A 


Oil: 


FPD CNOPJCIE.OPCOD.DEC 


J 




19925 




IRD1CL0D3CC0.BRB 


J 




19926 


.OCODE 








19927 


011: 


CNTOCNOPJCIE.BAD.IRD 


JCIE.BAD 


IRD 


19928 




CNT1CN0PJCJE.BAD.IRD 


JCIE.BAD 


IRD 


19929 










19930 


.ICODE 








19931 


031: 


FPD CNOPJCIE.OPCOD.DEC 


J 




19932 




IRDULODDCCO.BRW 


J 




19933 


.OCODE 








1993A 


031: 


CNTOCNOPJCIE.BAD.IRD 


JCIE.BAD 


IRD 


19935 




CNTICNOPJCIE.BAD.IRD 


JCIE.BAD 


IRD 


19936 










19937 


.ICODE 








19938 


010: 


FPD CNOPJCIE.OPCOD.DEC 


J 




19939 




IRD1CL0DJCC0.BSBB 


J 




199'!.0 


.OCODE 








199;i 


010: 


CNTOCNOPJCIE.BAD.IRD 


JCIE.BAD 


.IRD 


199^2 




CNTICNOPJCIE.BAD.IRD 


JCIE.BAD 


.IRD 


199^3 










199^^ 


■ ICODE 








199A5 


030: 


FPD CNOPJCIE.OPCOD.DEC 


] 




199^6 




IRDICLODJCCO.BSBW 


J 




199-^7 


.OCODE 








199A8 


030; 


CNTOCNOPJCIE.BAD.IRD 


JCIE.BAD 


.IRD 


199^9 




CNTICNOPJCIE.BAD.IRD 


JCIE.BAD 


.IRD 



E 6 

CLOKX Rev 13.00, Clock rate = 160ns 
Ird Rom Definition 



OPS FPA REG 
CNOPJCIE.OPCOD.DEC 
CLODJCCO.BRCND 

J CN0PJCIE.8A0.IRD 
J CN0PJCIE.8AD,IRD 



CNOPJCIE.OPCOD.DEC 
CLODJCCO.BRCND 

J CN0PJCIE.8AD.IRD 
J CN0PJtIE.6AD.IRD 



CNOPJCIE.OPCOD.DEC 
CLODJCCO.BRCND 

J CNOPJCIE.BAD.IRD 
J CNOPJCIE.BAD.IRD 



CNOPJCIE.OPCOD.DEC 
CLODJCCO.BRB 

J CNOPJCIE.BAD.IRD 
J CNOPJCIE.BAD.IRD 



CNOPJCIE.OPCOD.DEC 
CL0DJCC0.8RW 

J CNOPJCIE.BAD.IRD 
J CNOPJCIE.BAD.IRD 



CNOPJCIE.OPCOD.DEC 
CLODJCCO.BSBB 

J CNOPJCIE.BAD.IRD 
J CNOPJCIE.BAD.IRD 



CNOPJCIE.OPCOD.DEC 
CL0DJCC0.8SBW 

J CNOPJCIE.BAD.IRD 
J CNOPJCIE.BAD.IRD 



J, 
J 



FPA MEM 



JCIE.BAD. IRD 
JCIE.BAD. IRD 



J- 
J 

JCIE.BAD. IRD 
JCIE.BAD. IRD 



J, 
J 

JCIE.BAD. IRD 
JCIE.BAD. IRD 



J, 
J 

JCIE.BAD. IRD 
JCIE.BAD. IRD 



J. 
J 

JCIE.BAD. IRD 
JCIE.BAD. IRD 



JCIE.BAD. IRD 
JCIE.BAD, IRD 



J, 
J 

LlIE.BAD.IRD 
JCIE.BAD, IRD 



Page -481 
;BLEQU 



J, 
J 



;BLSS 



J, 
J 



BLSSU 
;BNEQ 



J, 
J 



BNEQU 



;BRB 



I' 



;BRW 



J, 
J 



;BSBB 



J. 
J 



;BSBW 



]■ 



CMT098.MCX 

CONTRL.HIC 



MICR02 1H(01) 28-NOV-83 
Control Instructions 



16:30:35 



Ird 



19950 

19951 

19953 

1995A 

19955 

19956 

19957 

19958 

19959 

19960 

19961 

19962 

19963 

1996A 

19965 

19966 

19967 

19968 

19969 

19970 

19971 

19972 

1997? 

19974 

19975 

19976 

19977 

19978 

19979 

1O980 

19981 

19982 

19983 

19984 

19985 

19986 

19987 

19988 

19989 

19990 

19991 

19992 

19993 

19994 

19995 

19996 

19997 

19998 

19999 

20000 

20001 

20002 

20003 

20004 



. I CODE ; 

01C: 

.OCODE 

OK: 



.ICODE 

01D: 

.OCODE 

01D: 



■ICODE 

08F: 

.OCODE 

Q8F: 



.ICODE 

OCF: 

.OCODE 

OCF: 



.ICODE 

OAF: 

.OCODE 

OAF: 



.ICODE 

017: 

.OCODE 

017: 



.ICODE 

016: 

.OCODE 

016: 



.ICODE 

005: 

.OCODE 

005: 



OPS RCG 
FPD CNOP][IE,OPCOD.DEC 
1RD1CL0D3EC0.BRCND 

CNT0CNOP3CIE.BAD.IRD 
CNT1CN0PDC1E.8AD.IRD 



FPD CN0P][IE,0PC0D.DEC 
IRDICLODJrCO.BRCND 

CNTOCNOPJCIE.BAD.IRD 
CNTUN0P3CIE.8AD.IRD 



FPD CN0P3CIE.0PC0D.DEC 
IRD1CL0D][0S.RED 

CNTOCLODDCOS.REO 
CNT1CL0DDEC0.CASEB-REG 



FPD CNOPDCIE.OPCOD.DEC 
IRDULODDCOS.RED 

CNTOCLODJCOS.RED 
CNT1[L0D]CC0.CASEL-RE6 



FPO [NOP][I£.0PC0D.DEC 
IRDULODJfOS.RED 

CNTOCLODDFOS.RED 
CNT1[LOD]CC0.CASEW-REG 



FPD CNOPJCIE.OPCOD.DEC 
1RD1CL0D3C0S.ADD 

CNTOCNOPJECO.JMP 
CNT1CN0P3CIE.BAD.IRD 



FPD [NOP3CIE.0PCOD.DEC 
IROICLODJCOS.ADD 

CNT0CNOPJCCO.JS8 
CNTlLiNOPJClE.BAD.IRO 



FPD CN0P3CIE.0PC0D.DEC 
1RDUN0P3CC0.RSB 

CNTGCN0P3CIE.BAD.IRD 
CNT1CNOP3CIE.6AD.IRD 



MEM 



3CIE.BAD.IRD 
3CIE.BAD,JRD 



3 

3 

3CIE.BAD.IRD 
3CIE.8AD.JRD 



3r0S.RED 
3CC0.CASE8-MEM 



3C0S.RED 
3CC0,CASEL-MEM 



3C0S.RED 
3CC0.CASEW-MEM 



3 
3 

3CC0.JMP 
3CIE.8AD.IRD 



3 
3 

3CC0.J38 
3CIE.8AD.IRD 



3 
3 

3CIE.8AD.IR0 
3nE,8AD,IRD 



CLOKX Rev 13.00, Clock rate 
Rom Definition 


= 160ns 


OPS FPA REG 
CN0P3CIE.0PC0D.DEC 
CL0D3CC0.8RCND 


FPA MEf 
3, 
3 


3 [N0P3C1E.BAD.IRD 
3 CN0P3CIE.BAD.IRD 


3CIE.BAD.IRD 
3CIE.BAD.IRD 


[N0P3CIE.0PC0D.DEC 
[L0D3CC0.BRCND 


3, 
3 


3 CN0P3EIE.BAD-IRD 
3 CN0P3CIE.BAD.IRD 


3CIE.BAD.IRD 
3CIE.BAD.IRD 


[N0P3CIE.0PC0D.DEC 
Cl.0D3C0S.RED 


3, 
3 


3 [L0D3C0S.RED 

3 CL0D3CC0.CASEB-REG 


3C0S.RED 
3CC0.CASEB-MEM 


CN0P3CIE.0PC0D.DEC 
[L0D3C0S.RED 


3, 
3 


3 CLOD3fOS.RED 

3 CL0D3L"0.CASEL-REG 


3C0S.RED 
3CC0,CASEL-MEM 


[N0P3:"iE.0PC0D.DEC 
CL0D3C0S.RED 


3, 
3 


3 [L0D3C0S,RED 

3 [L0D3CC0,CASEW-REG 


3tOS.RED 
3CC0,CASEll-MEM 


[N0P3CIE,0PC0D.DEC 
CL0D3C0S,ADD 


3, 
3 


3 CN0P3[C0,JMP 

3 CN0P3CIE.8AD.IRD 


3CC0.JMP 
3CIE.BAD.IRD 


CN0P3CIE.0PC0D.DEC 
[L0D3C0S.ADD 


3, 
3 


3 CN0P3CC0.JSB 

3 CN0P3CIE.BAD.JRD 


3CC0.JSB 
3CIE.BAD.IRD 


[N0P3C1E.0PC0D.DEC 
[N0P3CC0.RSB 


3, 
3 


3 [N0P3CIE.BAD.IRD 
3 [N0P3CIE.BAD.IRD 


3CIE.BAD.1RD 
3CIE.BAD.IRD 



Page 482 
;BVC 



;BVS 



;CASEB 



;CASEL 



;CASEW 



;JMP 



;JSB 



;RSB 



CMT098,MCX 

CONTRL.MIC 



MICR02 IM(Ol) 28-NOV-83 
Control Instructions 



G 6 
16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
: Ird Rom Definition 



30005 
20006 
20007 
20008 
20009 
20010 
20011 
200^ 2 
20013 
200U 
20015 
20016 
20017 



.ICODE ; OPS REG 
OFA: FPD CNOP3CIE.OPCO0.DEC 
IRD1CL0D3C0S.S0B 
,OCODE 

OFA: CNTOCNOPJCCO.SOBGEQ 
CNT1CN0P]ClE.eA0,JRD 

, ICODE 

0F5: FPD CN0P]C1E .OPCOD.DEC 
IRD1CLO03COS.S08 
.OCODE 

0F5: CNT0CNOP3CCO.S08GTR 
CNTUNQPDCIE.BAD.IRD 



HEM 



3CC0.S086EQ 
3C1E.8AD.JRD 



3 
3 

3CC0.S086TR 
3CIE.8AD.JRD 



OPS FPA REG 
CN0P3CIE. OPCOD.DEC 
[L0D3E0S.S0B 

3 [N0P3CC0.S08GEQ 
3 CN0P3CIE.8AD.IRD 



[N0P3CIE. OPCOD.DEC 
CLOD3C0S.S0B 

3 CN0P3CC0.S0BGTR 
3 CN0P3CIE.BADJRD 



3, 
3 



FPA MEM 



Page 483 
;S08G£Q 



3CC0.S0BGE0 
3CIE.BAD.IRD 



3, 
3 

3CC0.S08GTR 
3CIE,BAD.IRD 



3, 
3 



;SOBGTR 



3, 
3 



; CMT098.MCX MICR02 1M(01) 


28-N0V-83 


H 6 
16:30:35 CLOKX Rev. 13. 00, Clock rate = 


: 160ns 


; CONTRL.MIC Control Instructions 




1 
t 


Dsize Rom Definition 




;20018 ,TOC " Control Instructions 




: 


)size Rom Definition'* 




;20019 .DCODE 

; 20020 

;20021 09D: SIZE C8YTE3 r8YTE3 CBYTE3 C 












03 [ 


03 C 


03 ; 


ACBB 




; 20022 0F1: 


SIZE [L0NG3 [L0N63 CL0NG3 C 


03 C 


03 C 


03 ; 


AC8L 




; 20023 03D: 


SIZE [W0RD3 [W0RD3 [W0RD3 C 


03 C 


03 [ 


03 ; 


ACBW 




;2002A OF 3: 


SIZE CL0NG3 CL0NG3 C 03 C 


03 C 


03 [ 


03 ; 


A08LEQ 




; 20025 OF 2: 


SIZE [L0NG3 CL0NG3 C 03 [ 


03 C 


03 [ 


03 ; 


A08LSS 




; 20026 0E1: 


SIZE [L0NG3 [BYrE3 C 03 C 


03 C 


03 C 


03 . 


BBC 




; 20027 0E5: 


SIZE CL0NG3 C8YTE3 C 03 C 


03 [ 


03 C 


03 , 


BBCC 




;20028 0E7: 


SIZE CL0NG3 [BYTE3 [ 03 [ 


03 [ 


03 C 


03 . 


BBC CI 




; 20029 0E3: 


SIZE [L0NG3 CBYTE3 C 03 C 


03 L 


03 C 


03 , 


BBCS 




; 20030 OEO: 


SIZE [L0N63 CBYTE3 C 03 C 


03 C 


03 C 


03 , 


BBS 




; 20031 OE^ 


SIZE CL0N63 [BYTE3 C 03 C 


03 C 


03 C 


03 , 


BBSC 




; 20032 0E2: 


SIZE CL0NG3 CBYTE3 C 03 [ 


03 C 


03 [ 


03 . 


BBSS 




; 20033 0E6" 


SIZE C10NG3 [BYTE3 C 03 C 


03 C 


03 C 


03 . 


BBSSI 




;2003A 01 E 


SIZE [ 03 C 03 [ 03 C 


03 [ 


03 C 


03 . 


BCC 




; 20035 OIF 


SIZE [ 03 C 03 C 03 C 


03 [ 


03 C 


03 . 


BCS 




; 20036 013 


SIZE C 03 C 03 [ 03 C 


03 C 


03 [ 


03 . 


8EQL 




;20037 -SEE BEQL 








BEQLU 




;20038 6l8: SIZE C 03 [ 03 C 03 [ 


03 C 


03 [ 


03 


BGEQ 




;20039 -SEE BCC 








BGEQU 




; 200^0 OU 


SIZE [ 03 C 03 [ 03 C 


03 [ 


03 C 


03 


■BGTR 




; 200^1 01 A 


SIZE C 03 [ 03 [ 03 C 


03 C 


03 C 


03 


'8GTRU 




; 200^2 0E9 


SIZE [L0NG3 C 03 [ 03 [ 


03 [ 


03 [ 


03 


■BLBC 




; 200*^3 0E8 


SIZE [L0NG3 C 03 [ 03 [ 


03 C 


03 C 


03 


•BLBS 




;200AA 015 


SIZE C 03 C 03 [ 03 C 


03 [ 


03 [ 


03 


■BLEQ 




;200A5 018 


SIZE C 03 [ 03 [ 03 [ 


03 C 


03 C 


03 


;BLEQU 




;?00A6 019 


: SIZE C 03 C 03 [ 03 C 


03 C 


03 C 


03 


iBLSS 




;200^7 ;SE[ 


■ BCS 








;BLSSU 




; 200^8 012 


: SIZE C 03 [ 03 [ 03 C 


03 [ 


03 [ 


03 


;BNEQ 




; 200^9 ;SEE BNEQ 








iBNEQU 




; 20050 on 


: SIZE C 03 


[ 03 C 03 C 


03 C 


03 C 


03 


;BRB 




;20051 051 


: SIZE CW0RD3 


03 C 03 C 


03 C 


03 C 


03 


;BRW 




; 20052 010 


: SIZE [BYTE3 


03 [ 03 [ 


03 [ 


03 C 


03 


;BS6B 




; 20053 030 


: SIZE CW0RD3 


03 C 03 C 


03 C 


03 [ 


03 


;8SBW 




;2005A 01 C 


: SIZE C 03 


: 03 C 03 C 


03 [ 


03 C 


03 


;BVC 




;20055 010 


SIZE C 03 


03 C 03 C 


03 C 


03 C 


03 


;BVS 




; 20056 08F 


: SIZE C8YTE3 


:byT£3 C8YTE3 C 


03 C 


03 [ 


03 


;CASE8 




;20057 OCF 


: SIZE CL0NG3 


:lON63 rL0N63 C 


03 [ 


03 C 


03 


;CASEL 




; 20058 OAF 


: SIZE [W0RD3 


:W0RD3 CW0RD3 C 


03 C 


03 [ 


03 


;CASEW 




; 20059 017 


: SIZE CBYTE3 


: 03 [ 03 [ 


03 C 


03 C 


03 


;JMP 




; 20060 016 


: SIZE CBYTE3 


: 03 [ 03 [ 


03 C 


03 C 


03 


;JSB 




; 20061 005 


: SIZE CL0NG3 


: 03 [ 03 [ 


03 C 


03 [ 


03 


;RSB 




; 20062 OF A 


: SIZE [LONG] 


: 03 C 03 c 


03 C 


03 [ 


03 


;SOBGEO 




; 20063 OF 5 


: SIZE CL0NG3 


C 03 C 03 C 


03 C 


03 C 


03 


;S0BGTR 




;2006A 












; 20065 JJC 


DDE 
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;20066 .BIN 



CMT098.MCX 
PCALL.MIC 



20071 


.NOBIN 


20072 


.TOC " 


20073 




2007A 


; REV 


20075 




20076 


; 18 


20077 




20078 




20079 




20080 


:• 17 


20081 




20082 


; 16 


20083 


; 15 


2008A 


; H 



M1CR02 1M(01) 
PCALL.MIC 



I 6 
28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 16Qns 



Page 485 



20067 
20068 
20069 
20070 



TOC 

roc 



"PCALL.MJC" 
"Revision 18,0 



Jeff Peng, Gerard Koeckhoven, Brian Allison 



1 1 



Revision hiistory 

EXPLAINATION 

When execute the CALLS and CALLG instruction with write protected 
stack area, the ERRCOD has to be set a proper value to indicate 
ACV fault. 

The "CALLS and CALLG*' instructions have to read the 

mask as a word instead of a longword. 

Fix CALLx to pass proper address on ACV s to memory management 

Fix CALLx and RET to do exact probe if approximate probe gets TNV. 

Initial release. 

; 20085 .BIN 
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MJCR02 IM(OI) 
Procedure Call 



28-N0V-83 



J 6 
16:30:35 CLOKX Rev 13.00. Clock rate = 160ns 
: CALLS, CALLG 



Page 486 



U 03A5, 0041, 2002,403d, 8^7, 00C1,B 



U 0C1B, OAB5,200C,7670,OOA7,OOC1.E 



U 0C1E, 0886, 658E, 6397, 8050, 00C1,C 



Li 0C1F, 0886, 65BE, 6397, 8050,0002,0 



u OCIC, 0080,OC30,0032,24A7,OOC2.3 



U OCID, 0D06,?c33,A030,18^7,00C1,C 



U 0l20, 0180,0C30,0032,A6A7,00C?,3 



U OC^I, 0P06,2C33,A030, 18^7,0012,0 



Procedure Call 



CALLS, CALLG' 



20086 ,TOC 
20087 

20088 •***********************************'***************************************** 

20089 ; CALLG arglst.ab, dst.ab 

20090 ; CALLS nufnarg.rl, dst.ab 

20091 ; Input Arglst,Numarg 

20092 ; MDR Dst 

20093 ****************************************************************************** 
2009^ '.REGION/ JRDX.R1L,1RDX.R1H/IR0X.R2L,IRDX.R2H 

20095 PC, CALLG: 

20096 PC. CALLS: 
20097 

20098 VA MCMDR], 

20099 SET FLAGO 
20100 
20101 ,RE6I0N/PCALL.R1L,PCALL.R1H/PlALL.R2L,PCALL.R2H/PCALL.R3L,PCALL.R3H 

20102 

RCTEMPOD Q Q MCMDR.L 
STEPC 1A., 
IR<2-0>? 



20103 

20104 

20105 

20106 

20107 =110 

20108 

20109 

20110 

20111 

20112 

20113 

201U 

20115 

20116 

20117 

20118 

20119 

20120 =0 

20121 PCCALLG-ALLIGN: 



PUT SUBROUTINE ADDRESS IN VA 
NEGATIVE LOGIC !! 



SAVE SUBROUTINE ADDRESS IN Q 
FOR USE IN COUNT ONES ROUTINE 
PUT ARGLIST. NUMARG IN TEMPO 



;110 - 

READ,SIZECWORD], 
HCTEMP6] D RCSPJ, 

w8<i-o>.f}e:o?, 

NEXT/PC. CALLG-ALLIGN 



;111 ■ 

read,sizecwordj, 
mctemp6] d rcsp3, 
wb<i-o>.Re.o?, 
next/pc. calls-allign 



;0- 



va d-zlit0c68.j, 
ne5?t/pc.call-appx. probe 

,1 

MCTEMP23 D D.ANDN0T,ZLIT0C33, 
CLEAR FL^GD, 
NEXT/PC. CALLG-ALLIGN 



20122 
20125 
20124 
20125 
20126 
20127 
20128 
20129 
20130 

20131 =0 

20132 PC.CALlS-ALLIGN: 

20133 ;0 

20134 VA D-ZLIT0C72.], 

20135 NE5?T/PC.CALL-APPX. PROBE 
20136 

20137 ;1 

20138 MCTEMP?] D D.ANDNOT.ZLIT0L3J, 
20159 CLEAR FlSgD, 

20U0 NEXT/PC. CALLS-ALLJGN 



CALLG 

GET ENTRY MASK 

SAVE SP IN AND TEMP 6 

TEST FOR ALLI6NED STACK 



CALLS 

GET ENTRY MASK 

SAVE SP IN D AND TEMP 6 

TEST FOR ALLIGNED STACK 



CALLG STACK LONGWORD ALLIGNED 
MINIMUM ADDRESS POSSIBLE 



CALLG STACK NOT LONGWORD ALLIGNED 
LONGWORD ALLIGN STACK 
SO WE'LL KNOW ABOUT THIS LATER 
CONTINUE AS IF STACK WAS ALLIGNED 



CALLS STACK LONGWORD ALLIGNED 
MINIMUM ADDRESS POSSIBLE 



CALLS STACK NOT lONGWORD ALLIGNED 
LCNGJORD ALLIGN STACK 
SO WE'LL KNOW ABOtJT THIS LATER 
CONTINUE AS IF STACK WAS ALLIGNED 



L... 
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U 07E5, 189C,559E,^5D1,AOA7,C0ca,5 
U 07E7, 0A80, 0036,^030, 0047, OOFBJ 



U 0C23, 0ia6,3EF6,47A0,809D,O8CA,C 479* 

U OCAC, 0485, 6592,4033, 0047,0561, 8 
U OCAD, 0485, 2592, 45F1, 4047, 007E, 5 



OCAE, 189D,259E,45Dl,4047,O0C2,5 



U OCAF, 016U2D5Z,OA50,1847,OOC5,C 

U 0C3C, 0C80, 0036, 4030, 0047, OOFF, 8 

U 0C3D, 0885, 2A77, 0031, 0047, 00C2, 9 

U 0C29, 0C86,55BE, 4671, 0047, 00C3,E 

U 0C3E, OC85, 4730, 0027, 84A7,00C3,1 

U 0C3F, 0080,073C,0027,84A7,OOC2,8 



;1100 • 

REMM. TEMPI] MCVA], 
PUSH,NEXT/MM.PRe.WRT.TBM 



20141 7E5: 

20142 PC.CALL-TNV: 

20143 ; 01 ****** *F0RCE ADDRESS********* 

20144 RL'TEMP53 ZEXT(ML'TEMP5J) , 

20145 SIZEEWORD], 

20146 DEC STEPC, PATCH, 

20147 FLA61?, NEXT/PC. CALL-ACV 
20148 

20U9 7E7: ;11*******F0RCE ADDRESS********* 

20150 NEXT/IE. TNV.R8ACK 

20151 

20152 PC. CALL-APPX. PROBE: 

20153 ; -"--- 

20154 PROBE WRITE?, SJZECLONGJ, 

20155 METEMP3D.PSL, 

20156 PL_C16J 

20157 =0000 

20158 =1100 
20159 
20160 
20161 
20162 

20163 =1101 
20164 
20165 
20166 

20167 =1110 
20168 
20169 
20170 
20171 
20172 

20173 =1111 
20174 
20175 
20176 
20177 
20178 
20179 =0 
20180 
20181 
20182 
20183 
20184 
20185 
20186 
20187 
20188 

20189 =110 
20190 
20191 

20192 
20193 
20194 
20195 



; 1 1 01 

RCTEMP5] MEMDRJ, 
FLA6l?,NfXT/PC.CALL-TNV 

'1110*************************** 

RETEMP5] 2EXT(MrMi)R]), 

SIZECWORP], 

DEC STEPC, PATCH, 

FLAGl?, NEXT/PC. CALL-ACV 



;1111 - 

W8 MEMDR3.AND.ZLIT12C3:), 
SET MM.NOINT, 
WX.EQ.O? 



;0 ' 

NEXT/IE. OPER. FAULT 



;1 

R[TEMP4]^M[MDR].ASL.P 



MCTEMP5] RCTEMP4], 
iR<2-0>?" 



;110 • 

VA RCSP] D-C0NX(4), 

PUSH RBS", 

NEXT/PC. CALL-MASK. MASK 



;111 

VA_RCSP]-C0NX(4) 



** fjmp to PCS ** 

APPROX PROBE FAILED, DO EXACT 

GET MASK TO COUNT THE REGISTERS 

STEP COUNTER <- 13 



EXACT PROBE FAILED. FAULT 



TEST WRITE ACCESS 

SAVE PSL 

CONSTANT FOR LATER 



TNV 

SAVE VA 

LET CHARLIE DO THE WORK 



MOVE MASI, INTO TEMPS 

HAVE Wt DONE EXACT PROBE YET? 

ACV ** jump to PCS ** 

GET MASK TO COUNT THE REGISTERS 

STEP COUNTER <- 13 



ACCESS OK 

WBUS <- MASK .AND. 3000 

DON'T ALLOW ANYMORE INTERRUPTS 

TEST MBZ BITS OF MASK FOR ILLEGAL OPER 

MBZ BITS ARE SET 
GO TELL CHARLIE 



TEMP4 <- MASK'OOOO 



SAVE SHIFTED MASK FOR TESTING LATER 
WHICH INSTRUCTION ??? 

CALLG 

POINT STACK TO RIGHT PLACE 

SAVE STATE IN CASE WE FAIL 



DEC STACK BEFORE PUSHING 
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U 0C2B, 0A80. 0592, 4020, O5D8,O0C2,0 
U 0C2D, 0586, 0C30, 0030, 4047, O0C2,F 
U 0C2F, 0C84, 0592, 4057, 84A7,00C3J 

u 0C31, 0481, 2016, 4010, 8467, 00C3, 5 
U 0C33, 0181,2F92,0030,7C67,OOC3,5 

U 0C35, 0C81,29C2,4DFD,8047,0QC4,A 

U 0C4A, 0084, 3016, 44D1, 0047, 00C4, 8 

U 0C4B, 0C80,0B3D,C23D, 8047,0800,0 385* 



WRITE MCTEMP0:,S]ZECLONG3 

MCTEMPOD.O-ZLJTOCS: 

VA.RCSPD.MCTEMPO] 



20196 
20197 
20198 
20199 
20200 
20201 
20202 
20203 
20204 

20205 PC. CALL-MASK. MASK: 

20206 ; ' 

20207 MDR ZEXT(MCMDRD) , 

20208 SJZECWQRDj 
20209 

20210 ; ' 

20211 MDR MCMDRJ.AND.0LJT8C15.J 

20212 

20215 PC.CALL-FJND.REG: 

20214 ; 

20215 PL MSS MCMDRD, 

20216 WX<15-0>.NE.O? 
20217 

20218 =10 ;10 

20219 R[TEMP4D RB.0R.ZEXT(M!:tEMP3J) , 

20220 SIZECWORC], 

20221 FLAG3?, NEXT/PC. CALL-DONE. REG 
20222 

20223 ;11 

20224 we PL*2, 

20225 W8<5-0>? 



PUSH NUMBER OF AR6S ONTO STACK 
TEMPO GETS NEW SP 
SP <- D-8 

THROW AWAY ANY HIGH WORD CRAP 

MASK OFF DV AND IV BITS OF MASK 



FIND MOST SIG BIT SET IN MDR 
FIND OUT IF MDR = 

MDR = 

TEMP4 <- MASK'PSW 

EXTEND FROM BIT 15 

60 BACK TO PUSHR OR CONTINUE CALL 



WBUS GETS PLATCH*2 

60 PUSH THE PROPER REGISTER 
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u OCOO, 0A80,05BE,A02A,05D8,04C8,5 

U 0CO1, 0084, 3016, -VAOI, 0047, 00C4, 8 

U 0C02, 0880,05BE,4024,45D8,0'!.C8,A 
U 0C03, 0081,2C12,0030,0C6?',00C3,5 

U 0C04, 0880,05BE,'i02'=.,8508,O^C8,A 
U 0C05, 09al,2Cl2,0O30,1C67,00C3,5 

u 0C06, 0C8O,O5eE,''-.Qf*-i,C5D8,0AC8,A 
U OCO?, 0181,2C12,0030,3C67,00C3,5 



20226 =000000 

2022? PC. CALL-PUSH. RO: 

20228 ;000000 - 

20229 WRITE R[R0],SiZECLON6D, 

20230 PUSH, NEXT/PC. CALL-DEC. SP1 
20231 

20232 ;000001 

20253 RCTEMPA] RB.0R.ZEXT(MCTEMP3]) , 

20234 SIZECW0RD3, 

20235 FLAG3?, NEXT/PC. CALL-DONE. REG 
20236 

20237 PC. CALL-PUSH. R1: 

20238 ; 00001 

20239 WRITE RCR1],SJZECL0NG], 

20240 PUSH, NEXT/PC. CALL-DEC. SP 
20241 

20242 ; 00001 1 

20243 MDR MCMDR].AND.ZLIT0C1], 
202*^4 NExT/PC. CALL-FIND, REG 
20245 

20246 PC. CALL-PUSH, R2: 

20247 ;000100 - 

202-!.8 WRITE RCR2],SIZE[L0NG] , 

202^9 PUSH, NEXT/PC. CALL-DEC. SP 
20250 

20251 ;000101- 

20252 MDR MCMDR3.AND.ZLIT0C3J, 

20253 NEXT/PC, CALL-FIND. REG 
20254 

20255 PC. CALL-PUSH. R3: 

20256 ;000110 — 

20257 WRITE RCR3J,SIZECL0N6], 

20258 PUSH, NEXT/PC. CALL-DEC. SP 
20259 

20260 ; 0001 1 1 - 

20261 MDR MCMDR3.AND.ZLIT0C73, 

20262 NEXT/PC, CALL-FIND. REG 



PUSH RO ONTO STACK 



THK IS THE EXIT POINT OF PUSH REG 
TEMP'. <- MASK'PSW 
EXTEND FROM BIT 15 



PUSH R1 ONTO STACK 
60 SUBTRACT 4 FROM SP 



THROW AWAY BITS OF ALL PUSHED REGS 
GO FIND NEXT REGISTER TO PUSH 



PUSH R2 ONTO STACK 
GO SUBTRACT 4 FROM SP 



THROW AWAY BITS OF ALL PU?'-'!^D REGS 
60 FIND NEXT REGISTER TO PJ$i^ 



PUSH R3 ONTO STACK 
60 SUBTRACT 4 FROM SP 



THROW AWAY BITS OF ALL PUSHED REGS 
GO FIND NEXT REGISTER TO PUSH 
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U 0CO8, 0880,05BE,A025,05D8,OAC8,A 
u 0C09, 0581,2C12,0030,7C67,00C3.5 

U OCOA, 0C80,05BE,A025,45D8.0AC8,4 
U OCOB, 0181,2C12,0030,FC67,00C3,5 

U OCOC, 0C8O,05BE,^O25,85D8,0AC8,4 
U OCOD, O58l,2Ci:,0031,FC67,00C3,5 

U OCOE, 088O,05BE,A025,C5D8,0AC8,A 
u OCOF, 0181,2t12,0033,FC67,00C3,5 



20263 PC. CALL-PUSH. R4: 

20264 ;001000 •■ • 

20265 WRITE R[R4],SJZE[L0NG], 

20266 PUSH, NFXT/PC. CALL-DEC. SP 
20267 

20268 ; 001 001 • 

20269 MDR MCMDR3.AND.ZLIT0C0FJ, 

20270 NEXT/PC. CALL-FIND. REG 
20271 

2027? PC. CALL-PUSH. R5: 

20273 ;001010 ■ 

2027A WRITE R[R5] ,SIZELL0NGJ, 

20275 PUSH, NEXT/PC, CALL-DEC. SP 

20276 

2Q277 ; 001 01 1 

20278 MOR MCMDR],AND.ZLIT0C1FJ, 

20279 NEXT/PC. CALL-FIND, REG 
20280 

20281 PC. CALL-PUSH. R6: 

20282 ;001100 

20283 WRITE RCR6],SI2ECL0NG], 

20284 PUSH, NEXT/PC. CALL-DEC. SP 
20285 

20286 ;001101 ' 

20287 MDR MCMDR].AND.ZLIT0C3FJ, 

20288 NEXT/PC. CALL-FIND. REG 
20289 

20290 PC. CALL-PUSH. R7: 

20291 ; 001 1 1 

20292 WRITE RCR7] ,SIZECLONGL 

20293 PUSH, NEXT/PC, CALL-DEC. SP 
20294 

20295 ;001 1 1 1 

20296 MDR MCMDRl.AND. ZLIT0C7F], 

20297 NEXT/PC, CALL-FIND. REG 



PUSH R4 ONTO STACK 
GO SUBTRACT 4 FROM SP 



THROW AWAY BITS OF ALL PUSHED REGS 
60 FIND NEXT REGISTER TO PUSH 



PUSH R5 ONTO STACK 
60 SUBTRACT 4 FROM SP 



THROW AWAY BITS OF ALL PUSHED REGS 
GO FIND NEXT REGISTER TO PUSH 



PUSH R6 ONTO STACK 
GO SUBTRACT 4 FROM SP 



THROW AWAY BITS OF ALL PUSHED REGS 
GO FIND NEXT REGISTER TO PUSH 



PUSH R7 ONTO STACK 
60 SUBTRACT 4 FROM SP 



; THROW AWAY BITS OF ALL PUSHED REGS 
; 60 FIND NEXT REGISTER TO PUSH 



i... 
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U OdO, 0880,05BE,AO?6,05D8,OAC8,A 
u Ocn. O581,2Cl2.0037,FC67,0OC3,5 

U OCI^, 0C8Q,05BE.A026,45D8,04C8,A 
U 0C13, 0181,2C12,003F,FC67,OOC3,5 

U ecu, 0C80,05BE,^026,85D8,0AC8,A 
I) 0C15, OD81,aF92,0030JC67,OOC3,5 

u 0C16, 0880,0^8E,A0?6,C5D8,0^»C8,A 

u oci?, c58^,^^■9^,ou3o,3C67,ooc3,5 



20298 PC CALL-PUSH. R8: 

20299 ;010000 • 

20300 WRITE RCR8],SJZE[L0NG], 

20301 PUSH, NEXT/PC. CALL-DEC. SP 
20302 

20303 ;010001 

2030A MDR MCMORJ.AND.ZLITOCOFFJ, 

20305 NEXT/PC. CALL-FIND. REG 
20306 

20307 PC. CALL-PUSH. R9: 

20308 ;010010 

20309 WRITE R[R9J,SIZECL0NG], 

20310 PUSH, NEXT/PC. CALL-DEC. SP 
20311 

20312 ;010011 

20313 MDR MCMDR3.AND.ZLIT0CIFFJ, 
203U NEXT/PC. CALL-FIND. REG 
20315 

20316 PC. CALL-PUSH. RIO: 

20317 ; 01 01 00-- 

20318 WRITE RCRIOD.SIZECLONGD, 

20319 PUSH, NEX7/PC. CALL-DEC. SP 
20320 

20321 ;010101 

20322 MDR MCMDR].AND,01IT8C3:], 

20323 NEXT/PC. CALL-FIND. REG 
2032A 

20325 PC. CALL-PUSH. R11: 

2C 26 ;010110 

20527 WRITE R[R11],SIZECL0NG], 

20328 PUSH, NEXT/PC. CALL-DEC. SP 
20329 

20330 ;010111 

20331 MDR M[MDR].AND.0LIT8C7], 

20332 NEXT/PC. CALL-FIND. REG 



PUSH R8 ONTO STACK 
GO SUBTRACT ^ FROM SP 



; THROW AWAY BITS OF ALL PUSHED REGS 
; GO FIND NEXT REGISTER TO PUSH 



PUSH R9 ONTO STACK 
GO SUBTRACT ^ FROM SP 



THROW AWAY BITS OF ALL PUSHED REGS 
GO FIND NEXT REGISTER TO PUSH 



PUSH RIO ONTO STACK 
GO SUBTRACT ^ FROM SP 



THROW AWAY BITS OF ALL PUSHED REGS 
GO FIND NEXT REGISTER TO PUSH 



PUSH R11 ONTO STACK 
GO SUBTRACT ^ FROM SP 

FOR CHARLIE 

THROW AWAY BITS OF ALL PUSHED RE6S 

GO FIND NEXT REGISTER TO PUSH 
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U 0C18, 0C80,05BE,A027,05D8,0AC8,A 
0C19, 0181,2F92,0030,7C67,00C3,5 

U OCIA, 0880,05Bt,^027,^5D8,0AC8,A 

U 0C22, OD81,2C12,OA30,08A7,O0C0,0 

U 0C2A. O581,2Cl?,0A30J0A7,00CO.2 

U 0C26, 0981,2c12,OA30,?0A7,00CO,4 

U 0t28, 0D8U2C12,0A^0,^0^7,00C0,6 

U 0C2A, O581,2Cl2,OA30,80^7,00C0,8 

0C2f, OD81,2Cl2,OA5nOO'i7,O0C0,A 



20333 PC.CALL-PUSH.R12: 

20334 ; 01 1000 

20335 WRITE RCR12],SIZE[L0N6D, 

20336 PUSH, NEXT/PC. CALL-DEC. SP 
20337 

20338 ; 01 1001 -;— - 

20339 MDR MCMDR3.AN0.OLJT8C15. J, 

20340 NEXT/PC. CALL-FIND. REG 
20341 

203A2 PC. CALL-PUSH. R13: 

20343 ; 011010 

20344 WRITE RCR13],SIZECL0N6], 

20345 PUSH, NEXT/PC. CALL-DEC. SP 
20346 

20347 =100010 

20348 ; 100010 ■ 

20349 WB MCMDRD.AND.ZLITOCi:, 

20350 WXTEQ.O?, NEXT/PC. CALL-PUSH. RO 
20351 

20352 =100100 

20353 ; 100100 ;- 

20354 we MCMDRD.AND.ZLIT0C2J, 

20355 WXTEQ. 0?, NEXT/PC. CALL-PUSH. R1 

20356 

20357 =100110 

20358 ; 1001 10 ■ 

20359 we MCMDR].AND.ZLIT0C4], 

20360 WX.EO.O?, NEXT/PC. CALL-PUSH. R2 
20361 

20362 =101000 

20363 ; 101 000 ■ 

20364 we MCMDR],AN0.ZLJTOC83, 

20365 WXTEO.O?, NEXT/PC. CALL-PUSH. R3 
20366 

20367 =101010 

20368 ; 101010 ;--- 

20369 we MCMDR3,AND,ZLITOC10D, 

20370 WX.EQ.O?, NEXT/PC. CALL-PUSH. R4 
20371 

20372 =101100 

20373 ; 101 100 • 

20374 we MCMDR3.AND.ZLJT0C203, 

20375 WX:eO.0?,NFXT/PC, CALL-PUSH, R5 



FOR CHARLIE 

PUSH R12 ONTO STACK 

60 SUBTRACT 4 FROM SP 

FOR CHARLIE 

THROW AWAY BITS OF ALL PUSHED REGS 

60 FIND NEXT RE61STER TO PUSH 



FOR CHARLIE 

PUSH R13 ONTO STACK 

60 SUBTRACT 4 FROM SP 



TEST THIS REGISTER'S BN IN MASK 



TEST THIS REGISTER'S BIT IN MASK 



TEST THIS REGISTER'S BIT IN MASK 



TEST THIS REGISTER'S BIT IN MASK 



TEST THIS REGISTER'S BIT IN MASK 



TEST THIS REGISTER'S BIT IN MASK 
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U OC^E, OD81,2C12,OA32,OOA7,OOCO,C 



U 0C30, 0581.2C12,OA34,OOA7,OOCO,E 



U 0C32, 0581,2C12,OA38,OOA7,OOC1,0 



U 0C3A, 0981,2DD2,OA31,OOA7,OOC1,2 



U 0C36, 0981,2DD2,OA32,00^7,OOC1,4 



U 0C38, 0181,^DD2.0A3A,00A7,00C1,6 



U 0C3A, O981,2DD2,OA38,OO47,00C1,8 



U 0CA8, OC85,A592,AO31,COA7,O0C^,0 
U 0CA9, 048A, 0730,0127, 80^7, 003F, 9 



20376 =101110 

20377 ; 101 110 

20378 we MCMDRJ.AND.ZLITOCAOJ, 

20379 WX.EQ.O?, NEXT/PC. CALL-PUSH, R6 
20380 

20331 =110000 

20382 ; 1 1 0000 ;--- ■ 

20383 W8 MCMDRD.AND.ZLIT0C80], 
2038A WXTEQ.O?, NEXT/PC. CALL-PUSH. R7 
20385 

20386 =110010 

20387 ; 110010 

20388 we MCMDRD.AND.ZLIT0C100J, 

20389 WX.EO.O?, NEXT/PC. CALL-PUSH. R8 
20390 

20391 =110100 

20392 ; 1101 00 ■ 

20393 we MCMDRD.AND.ZLJT4C32.J, 
2039A WXTEQ.O?, NEXT/PC. CALL-PUSH.R9 
20395 

20396 =110110 

20397 ; 1101 10 ■ 

20398 we MCM0RJ.AND.ZLiT'iC64.J, 

20399 WXTEQ.O?, NEXT/PC. CALL-PUSH. RIO 
20400 

20A01 =111000 

20A02 ; 1 n 000 ■ 

20403 WB MCMDR3.AND.ZLiT4L128.J, 

20404 WXTEQ.O?, NEXT/PC, CALL-PUSH. R11 
20405 

20406 =111010 

20407 ; 1 1 1 010 • 

20408 WB MCMDR].AND.ZLJT4C256.J, 

20409 WXTEQ.O?, NEXT/PC. CALL-PUSH. R1 2 

20410 = 

20411 =0 

20412 PC. CALL-DONE. REG: 

20413 ;0 " ' 

20414 RCTEMP7] MCPCJ, 

20415 NEXT/PC. Call-push. PC 

20416 

20417 ;1 - 

20418 RCSPJ RB+C0NX(4), 

20419 ]RD1 
20420 



TEST THIS REGISTER'S BIT IN MASK 



TEST THIS REGISTER'S BIT IN MASK 



TEST THIS REGISTER'S BIT IN MASK 



TEST THIS REGISTER'S BIT IN MASK 



TEST THIS REGISTER'S BIT IN MASK 



FOR CHARLIE 

TEST THIS REGISTER'S BIT IN MASK 



FOR CHARLIE 

TEST THIS REGISTER'S BIT IN MASK 



SAVE PC 



FIX STACK 

DO THIS FOR PUSHR 



r^— 
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U OC^O, 008O,7592,A02O,05D8,O^C8,5 
U 0CA1, 0586,AC53,867F,F8^7,00CA,2 

U 0CA2, 0080,05BE,A027,A5D8,OAC8,6 

U 0CA3. 0986, AC52, ^030,1047, OOCA, 2 
U OCAA, 0C8O,058E,AO27,05[>8,O0CA,5 

U 0CA5, 008A,073C, 0*^27, 8AA7,00C5,0 

U 0C50, OD8O,0EF6,A030,F0A7,0AC8,7 

U 0C51, 0580, 4093, 8027, FDD8,0AC8, 5 
0C52, 0A8O,0O3A,4O3D,8487,O0C3,7 

u 0C37, 0A85,B592,A037,/.0A7,00C3,9 
U 0C39, 0586, 3E12, 0038, 80^7, 00C3, 8 

U 0C3B, 058O,0C37,O66O,05D8,O0C4,6 



20A21 =000 

20422 PC. CALL-PUSH. PC: 

20423 ;000 - ; 

20424 WRITE MCTEMP7J,SIZECL0NGJ, ; PUSH OLD PC ONTO STACK 

20425 PUSH,NEXT/PC. CALL-DEC. SP1 

20A26 

?fli?7 '001 --——-••-—•-—-•--••———-•-—-»——•---— • 

20428 MCTEMP4] MB.ANDN0T.ZLIT28C511 .J, ; TEMP4 <- OOOO'MASK'PSWOOOO 

20429 IR<2-0>? 
20430 
20431 PC.CALL-10: 



20432 

20433 

20434 

20435 

20436 

20437 

20438 

20439 

20440 

20441 

20442 

20443 

20444 

20445 

20446 = 

20A47 =00 

20448 

20449 

20450 

20451 

20452 

20453 

20454 

20455 

20456 

20457 

20458 

20459 = 

20460 

20461 

20462 

20463 

20464 

20465 

20466 

20467 

20468 

20469 



; 01 

WRITE RCR13J,SIZE[L0N6], 
PUSH, NEXT/PC. CALL-DEC. SP2 



;011 

MCTFMP4] MB.0R.ZLIT28C23, 
NEXT/PC. CALL-10 



;100 ■ 

WRITE RCR12],SIZECLONG3 



;101 

VA RCSP3,RB-CONX(4), 
FLAGO? 



;00- 

PL [30. J, 

PUSH, NEXT/PC. CALL-SAVE. SP. 81 TS 



;01 ■ 

WRITE MCTEMP43.ANDNOf.ZLIT8C0FFD 

SIZECLONG], 

PUSH,NEXT/PC.CALl-DEC,SP1 



;10- 
PC Q 



RCR13J_MCVA] 

MCTEMP3]_MB,AND.OLITOC272.] 

WRITE ZLITOCO], SIZECLONG], 
IR<2-0>? 



SAVE fP ON STACK 
GO DEC STACK BY 4 

EXECUTE FOR CALLS ONLY 
TEMPA <- 0010'MASK'PSW'OOOO 



SAVE AP ON STACK 
DEC SP 



HERE IF STACK NOT LONGWORD ALLIGNED 
NUMBER TO SHIFT SP EXTRA BITS BY 
GO PUT BITS IN MASK 



; CLEAR MBZ BITS OF PSL 
PUSH MASK WORD ONTO STACK 



POINT PC TO PROCEDURE 

FP <- SP 

CLEAR BITS 3-0 OF PSL 



; PROVIDE THE MAGIC CLEARED WORD 
; WHICH CALL FOR THE LAST TIME !! 
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U 0CA6 OO8^,0592,A037,0OA7,00C5J 
u 0C47, 0484, 6710, 0027, 0047, 00C5, 3 



U 0C53, 0081, 75BE,46D1, 6047, 00C5,^ 



U 0C54, 0C80, 3002,413d, 8007, 003F, 9 
U 0C55, 0186, 3C12, 4031, 0047, 00C5,^ 
U 0C56, 0186,3012,40^4,00-^7.0005,4 
U 0C57, 0586, 5C12,';035, 0047,0005,-!, 

U 0C84, 0884, 0730, 00A7,84A7, 0002,0 

U 0085, 0884, 073C,00A7,84A7, 0000,1 

U 0C86, 0884, 073C,00A7, 8^7,0000, 2 

U O087, 0884, 6A7f,';081, 00^^7,0000,1 



;110 

RCR12J MCTEMPOJ, 
NEXT/PC, CALL-TEST, JV.DV 

;111 ■ 

RCR12J H[TEHP63-CONX(4) 



;01 " 

MCTEMP3] MB.OR.ZLJT0C20D, 
NEXT/PC. CALL"EXIT 



20470 =110 

20471 

20472 

20473 

20474 

20475 

20476 

20477 PC. CALL-TEST. IV. DV: 

20478 

20479 WB RCTEMP5], 

20480 PC PC+2 MB XB, 

20481 WB<31-30>? 
20482 

20483 =00 

20484 PC. CALL-EXIT: 

20485 ;00 

20486 PSL MCTEMP3], 

20487 IRDT 
20488 
20489 
20490 
20491 
20492 
20493 
20^9^ 
20495 
20496 
20497 
20498 
20499 
20500 

20501 PC. CALL-DEC. SP: 

20502 ; 

20503 VA RCSP] RB-C0NX(4), 

20504 RETURN C32.3 
20505 

20506 PC. CALL-DEC. SP1: 
20507 

20508 VA RCSP] RB-C0NX(4), 

20509 RETURN CT] 
20510 

20511 PC. CALL-DEC. SP2: 

20512 ; 

20513 VA RCSP] RB-C0NX(4), 

20514 RETURN [2] 
20515 

20516 PC. CALL-SAVE. SP. BITS: 

2051 7 

20518 RITEMP4] RB.OR. CMCTEMP6],ASL.P) , 

20519 RETURN CT] 



;10 

MCTEMP3] MB,0R,ZLIT0C803, 
NEXT/PC. CALL-EXIT 



;11 

MCTEMP3] MB.OR.7LiTOCOA03, 
NEXT/PC. CALL-EXIT 



CALLG 

AP <- ARGLIST 



CALLS 

AP <- STACK ADDRESS OF NUMARG 



DRIVE LEFT JUST MASK TO WBUS 

ADD ANOTHER 2 TO PC FOR GOOD MEASURE 

TEST IV DV BITS 



D0N*T SET IV OR DV 

GASP ...GASP FINALLY il!!!!l 



SET IV 
SET DV 
SET IV AND DV 



DEC SP AND PLACE IN VA 
RETURN + 32 



DEC SP AND PLACE IN VA 
RETURN + 1 



DEC SP AND PLACE IN VA 
RETURN + 2 



TEMP4 <- SPXO»MASK'PSW'0000 
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U 02B8, 04B6,373D,0027,44A7,00C8,8 

U 0C88, 0180,3C11,0022,0'!.BO,OOC8,9 
U 0C89, 0981,2C92,0A31,00A7,00C6,0 

U 0C60, O58O,OF76,A03O,6A47,00C8,A 
U QC61, 0D80,0F76,4030,60A7,00C8,A 

U 0C8A, 0180,0EF6,47A0,805F.08C5,C A79* 
u 0C5C, 0A85,B592,A033,C0A7,0562,8 
U 0C50, 0485,2077,05F1,^047,007E,5 

U 0C5E, 0C90,2077,05F1,<;0A7,00C2,5 
J 0C5F, 0860, 3711, 0020, OAA^OOCS, 8 



Procedure Call 



: RET' 



20520 .TOC 
20521 

20523 ! RET ., . . 

2052A ; Input GPR 13 Pointer to stack frame 

20525 •****i»*****»*i»«**************************************************** *********** 

20526 !rEGJ0N/JRD1.R1L,JRD1.R1H 

20527 =000 

20528 PC. RET: 

20529 ;000 

20530 VA MCTEMP3] R[R133+C0NX(A) , 

20531 STEPC U. 

20532 = 

20533 .REGJ0N/PCALL.R1L,PCALL.R1H/PCALL.R2L,PCALL.R2H/PCALL.R3L,PCALL.R3H 

2053A 



POINT VA TO MASK ON STACK 
FOR THE COUNT ONES ROUTINE 



;1 

SL.C12.] 



20535 

20536 

20537 

20538 

20539 

20540 

20541 

20542 =0 

20543 

20544 

20545 

20546 

20547 

20548 

20549 

20550 PCRET-PROBE: 

20551 

20552 

20553 

20554 =0000 

20555 =1100 
20556 
20557 
20558 

20559 =1101 
20560 
20561 
20562 

20563 =1110 
20564 
20565 
20566 
20567 

20568 =1111 
20569 



READ,SIZECL0NG3, 
VA_M[TEMP33+ZLIT0C64.] 



WB MC«DR],AND,ZLIT24C32.3, 
WX.EQ.O? 



;0 

VA VA+4, 

SL";C12.]. 

NE5iT/PC.RET-PR08E 



PROBE READ?,SIZEClONG], 
PL, [16. 3 



;1100 ■ 

RCMM.TEMP13 MCVA3, 

PUSH, NEXT/MH.PRB. READ. TBM 



;1101 ■ 

RCTEMP53 MCMDR3.XZ, 
FLAG1?,NEXT/PC.CALL"TNV 



,'1110 • 

RCTEMP53 MCM0R3.XZ, 

DEC STEPC, 

FLAGI?, NEXT/PC. CALL-ACV 



20570 



;1111 

VA MCTEMP33+C0NX(4), 
SET MM.NOINT 



GET MASK WORD 

SET UP VA FOR MAX PROBE 



RET FROM CALLS OR CALLG ??? 



PROBE FOR NUMARG ALSO 
CONSTANT FOR LATER 



CONSTANT FOR LATER 



ACCESS OK ??? 



TNV 

SAVE VA 

LET CHARLIE DO THE WORK 



GET MASK INTO TEMPS 

WAS THIS EXACT OR APPROX PROBE? 

ACV 

GET MASK TO COUNT THE REGISTERS 

STEP COUNTER <- 13 



ACCESS OK I! 

POINT VA TO AP ON STACK 

DON'T ALLOW ANYMORE INTERRUPTS 
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U 0C8B, 0D81,2D92,0A37,F847,00C6,A 
U 0C6A, 0C80, 0036, 4030,0047, OOFF, 8 

U 0C65, 0485, 2592, 4020, 8450, 00C8,C 

U 0C8C, 0C85, 2592, 4027, 0450, 00C8,0 

U 0C8D, 0885, 2592, 4027, A450,00C8,E 
U 0C8E, 0081, 2002,4030, 8487, 00C8,F 

U 0t8f, 0C8A,2077,0A71,8047,08C6,6 335* 



U 0C66, 0C8O,2592,A6FO,0O47,OOC5,8 
u 0C67, 0580,6C12,0A30,08';7,00C6,8 



U 0C68, 0181, DC37, 0020, 0450, 0AC9,-i 
U 0C69, OD80,6C12,OA30,1047,OOC6,A 



;1 

R[TEMP2] MCMDR], 
READ,SI2ECL0N6J, 
VA VA+4 



20571 

20572 

20573 

20574 

20575 =0 

20576 

20577 

20578 

20579 

20580 

20581 

20582 

20583 

20584 

20585 

20586 

20587 

20588 

20589 

20590 

20591 

20592 

20593 

20594 

20595 

20596 

20597 

20598 

20599 

20600 =0 

20601 PC.RET-DONE.REG: 
20602 
20603 
20604 
20605 
20606 
20607 
20608 
20609 
20610 =0 
20611 
20612 
20613 
20614 
20615 
20616 
20617 
20618 



W8 M[MDR].AND.ZLiT8C255J, 
WXTEQ.O? 



;0 • 

NEXT/JE.OPER. FAULT 



R[R12] MCHDR]. 
READ.STZEELONGD, 
VA VA+4 



RCR13J MCMDR], 
READ,ST2ECL0NG], 
VA VA+4 



PC MCMDR] 



RCTEMP6] MCTEMP23.XZ, 
WX.NE.O? 



;0 

WB MCTEMP2], 

WB<31-30>?, NEXT/PC. RE T"F J X. STACK 



; 1 

we MCTEMP6].AND.ZLIT0C1], 
WXTEQ.O? 



;0 • 

READ,SJZECL0N6], 

VA VA+4, 

RNOM CO], 

PUSH, NEXT/PC. RE T-WRITE.GPR 



;1 

Ue MCTEMP6],AND.ZLiT0C23, 
WX.EQ.O? 



TEST MBZ BITS OF PSW 



LET CHARLIE WORRY ABOUT JT 



SAVE MASK IN TEMP2 

GO GET AP 

POINT TO NEXT LONGWORD ON STACK 



RESTORE AP 
GET OLD FP 
POlNr TO NEXT LONGWORD ON STACK 



RESTORE FP 

GET RETURN PC 

POINT TO NEXT LONGWORD ON STACK 



SET PC TO RETURN ADDRESS 

GET A CLEAN REGISTER SAVE MASK 



NO REGISTERS TO POP 
DRIVE MASK TO WBUS 



START TESTING REGISTERS 
RESTORE REGISTER ?? 



GET REG FROM MEMORY 

POINT TO NEXT LONGWORD ON STACK 

TELL SUBROUTINE WHICH REGISTER THIS IS 

60 RESTORE REGISTER 



RESTORE REGISTER 1 ?? 
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0C6A, O581,DC37,OO20,0C50,O4C9,A 
U 0C6B, 0180,6C12,0A30,20A7,00C6,C 



U 0C6C, 0581,DC37,0020,U50,0'iC9,4 
U 0C6D, 0580,6C12,0A30.40A7,00C6,E 



U 0C6E, 0181,DC37,0020JC50,0U9,A 
U 0C6F, 0580, &C12,OA30. 80^7, 00C7,0 



U 0C70, 0981,DC37,0030,aA50,OAC9,A 
U 0C71, 0D80,6Cl2,0A31,00A7,0OC7,2 



U 0C72, 0D81,DC37,0020,2C5Q,0AC9,A 
U 0C73, 0D80,6Cl2,OA32,00A7,00C7,A 
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20619 =0 

20620 

20621 

20622 

20623 

2062A 

20625 

20626 

20627 

20628 

20629 =0 

20630 

20631 

20632 

20633 

2063A 

20635 

20636 

20637 

20638 

20639 =0 

206*^0 

20641 

206A2 

206A3 

20644 

20645 

20646 

20647 

20648 

20649 =0 

20650 

20651 

20652 

20653 

20654 

20655 

20656 

20657 

20658 

20659 =0 

206o0 

20661 

20662 

20663 

20664 

20665 

20666 

20667 
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; - 

READ,SJZECL0N6J, 
VA VA+4, 
RNDM C1J, 
PUSHTNEXT/PC.RET-WRJTE.GPR 



;1 

W8 MCTEMP6].AND,ZLJT0[43, 
WXTEQ.O? 



; 

READ^SIZECLONG], 
VA VA+4, 
RNDM C2J, 
PUSHTNEXT/PC.RET-WRJTE.GPR 



;1 

W8 MrTEMP63.AND.2LIT0[83, 
WXTEQ.O? 



; 

READ,SIZECLONGJ, 

VA VA+4, 

RNOM [33, 

PUSH, NEXT/PC. RE T-WR J TE.GPR 



; 1 

w8 mctemp6d.and.zlit0c10j, 
wxTeq.O? 



;0 • 

READ,SI2ECL0NG]. 
VA VA+4, 
RNDM C4], 

pushTnext/pc.ret-write.gpr 



; 1 

w8 mctemp63.and.ziit0c20j, 
wxTeq.o? 



;0 ■ 

READ,SIZECL0NG3, 
VA VA+4, 
RnOM C5], 

pushTnext/pc.ret-wrjte.gpr 



; 1 

w8 m[temp6],and.zlit0[40j, 
wxTeq.o? 



GET REG 1 FROM MEMORY 

POINT TO NEXT LONGUORD ON STACK 

TELL SUBROUTINE WHICH REGISTER THIS IS 

GO RESTORE REGISTER 



RESTORE REGISTER 2 ?? 



GET REG 2 FROM MEMORY 

POINT TO NEXT LONGWORD ON STACK 

TELL SUBROUTINE WHICH REGISTER THIS IS 

GO RESTORE REGISTER 



RESTORE REGISTER 3 ?? 



GET REG 3 FROM MEMORY 

POINT TO NEXT LONGWORD ON STACK 

TELL SUBROUTINE WHICH REGISTER THIS IS 

GO RESTORE REGISTER 



RESTORE REGISTER 4 ?? 



GET REG 4 FROM MEMORY 

POINT TO NEXT LONGWORD ON STACK 

TELL SUBROUTINE WHICH REGISTER THIS IS 

GO RESTORE REGISTER 



RESTORE REGISTER 5 ?? 



GET REG 5 FROM MEMORY 

POINT TO NEXT LONGWORD ON STACK 

TELL SUBROUTINE WHICH REGISTER THIS IS 

bO RESTORE REGISTER 



RESTORE REGISTER 6 ?? 
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u 0C7A, OD81,DC37,0020,3A50,OAC9,A 
U 0C75, 0580,6C12,0A3;,00A7,00C7,6 



U 0C76, 0981,DC37,0020,3C50,0AC9,4 
U 0C77, 0D80,6C12,0A38,00A7,00C7,8 



U 0C78, 0581,DC37,0020,4A50,0'!.C9,A 
U 0C79, 0180,6DD2,0A31,00^7,00C7,A 



U 0C7A, 0181,DC37,0O20.AC50,0AC9,4 
u 0C7B, 0180,6DD2.0A32,00A7,00C7,C 



U 0C7r, 0181, DC37, 0020, 5450, 0AC9, 4 
U 0C7D, 0980,6DD2,OA3A,OOA7,OOC7,E 
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20668 =0 

20669 

20670 

20671 

20672 

20673 

20674 

20675 

20676 

20677 

20678 =0 

20679 

20680 

20681 

20682 

20683 

20684 

20685 

20f.36 

20687 

20688 =0 

20689 

2069C 

20691 

20692 

20693 

20694 

20695 

20696 

20697 

20698 =0 

20699 

20700 

20701 

20702 

20703 

20704 

20705 

20706 

20707 

20708 =0 

20709 

20710 

20711 

20712 

20713 

20714 

20715 

20716 
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;0" 

READ,SI2ECLON6], 

VA VA+4, 

RNDM [63, 

PUSH, NEXT/PC. RET-WR J TE.GPft 



. 1 

W8 MCTEHP6D.AND.ZLJT0C80J, 
WXTEQ.O? 



;0 ' 

READ,SI2E[LON63, 

VA VA+4, 

RNOM C7J, 

PUSH, NEXT/PC. RET-WRITE.6PR 



;1 

we «CTEMP63.AND,2LIT0C1003, 
WXTEQ.O? 



. ^— 

REA0,SlZfc[LON63, 
VA VA+4, 
RNDM C8], 
PUSH,NEXT/PC.RET-WRiTE,6PR 



; 1 

we «CTEMP6],AND.ZLIT4C32,3, 
WX.EQ.O? 



; 

READ,SI2ECLONG3, 

VA VA+4, 

RNDM C9], 

PUSH, NEXT/PC. RET-WRITE.GPR 



we MCTEMP63.AND.ZLJT4C64.3, 
WX.EQ.O? 



;0 • 

READ,SJZECLONG], 

VA VA+4, 

RNOM CIOJ, 

PUSHTNEXT/PC. RET-WRITE.GPR 



;1 

we MCTEMP63.AND.ZL1T4C128,3, 
WXTEO.O? 



GET REG 6 FROM MEMORY 

POINT TO NEXT LONGWORO ON STACK 

TELL SUBROUTINE WHICH REGISTER THIS IS 

60 RESTORE REGISTER 



RESTORE REGISTER 7 ?? 



GET REG 7 FROM MEMORY 

POINT TO NEXT L0N6W0R0 ON STACK 

TELL SUBROUTINE WHICH REGISTER THIS IS 

GO RESTORE REGISTER 



RESTORE REGISTER 8 ?? 



GET REG 8 FROM MEMORY 

POINT TO NEXT L0N6W0RD ON STACK 

TELL SUBROUTINE WHICH REGISTER THIS IS 

60 RESTORE REGISTER 



RESTORE REGISTER 9 ?? 



GET REG 9 FROM MEMORY 

POINT TO NEXT LONGWORD ON STACK 

TELL SUBROUTINE WHICH REGISTER THIS IS 

GO RESTORE REGISTER 



RESTORE REGISTER 10 ?? 



GET REG 10 FROM MEMORY 

POINT TO NEXT LONGWORD ON STACK 

TELL SUBROUTINE WHICH REGISTER THIS IS 

GO RESTORE REGISTER 



RESTORE REGISTER 11 ?? 
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u 0C7E, 0581,DC37,0020,5C50,04C9,A 
U 0C7F, 0C80, 2592, A6F0, 0047,0005, 8 



u 0C58, 0C85,B592,4037,80A7,00C9,1 

U 0C59, 0885,6711, 0007. 8AA7,00C9,1 

U 0C5A, 0C85,B711,0017,8AA7,00C9,1 
U 0C5B, 0987, BC11, 0030, 18A7,00C9,0 

U 0C90, 0C8A,0592,AO37,84A7,OOC9J 
U 0C91, O18O,2C92,0A71,00A7,0OC8,0 



U 0C80, 0080, 2002, '^ISD, 8027, 003F, 9 
U 0C81, 0080,0036,4020, 0A50,00C9, 2 
U 0C92, 0485, 259E, 4007, 8047, O0C9, 3 



;0 



READ,SIZECL0N6J, 

VA VA+4, 

RNOM C11J, 

PUSH, NEXT/PC, RET-WRJ IE. GPR 



;1 

W8 MCTEMP2], 
W8<51-30>? 



.01 

VA RCSP] MCVAD+CONXd), 

ne5?t/pc,Ret-which.jnst 



;10 

va rcsp] mcva]+c0nx(2), 
ne5?t/pc.Ret-which.inst 



20717 =0 

20718 

20719 

20720 

20721 

20722 

20723 

20724 

20725 

20726 

20727 =00 

20728 PC. RET-FJX. STACK: 

20729 ; 00 • 

20730 RESPD MCVA], 

20731 NFXT/PC.RET-WHICH.JNST 
20732 
20733 
20734 
20735 
20736 
20737 
20738 
20739 
20740 
20741 
20742 
20743 
20744 
20745 
20746 
20747 

20748 PC.RET-WHJCH.JNST: 
20749 

20750 W8 MCTEMP2J.AND.ZLJT24C32.J, 

20751 WX.NE.O? 
20752 

20753 =0 

20754 PC.RET-EXJT: 

20755 ;0 

20756 PSW MLTEMP2], 

20757 JRDT 
20758 

20759 ;1 

20760 READ,SIZECL0N6J, 

20761 VA VA+4 
20762 

20763 

20764 RCSP] ZEXTCMCMDR]), 

20765 SJZEC5YTE] 



;11 

MTEMP0_VA+ZLIT0C3] 



va rcsp] mctempo], 
neSt/pc.Ret-which.inst 



GET REG 11 FROM MEMORY 

POINT TO NEXT LONGWORO ON STACK 

TELL SUBROUTINE WHICH REGISTER THIS IS 



DRIVE MASK TO WBUS 

TEST BITS TO GLUE STACK BACK TOGETHER 



STACK ALREADY OK 
SP <- SP 



SP <- SP+1 

SP <- SP+2 

TEMP <" NEXT SP 
FINALLY FIX SP 



CALL6 

FIND OUT WHICH CALL WE'RE RETURNING 



CALLG 

LOAD CC BITS 

DONE 

CALLS 

GET NUMARG 

POINT STACK TO NEXT LONGWORD 



THROW AWAY ANY GARBAGE 
ONLY 256. ARGS PLEASE 
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U 0C93, 0885, B5D1, 0027, 8047, 00C8,0 



U 0C9A, 0885, 2592, A08C,C0A7, 0000,1 



U 0C25, 059E,5D53,8030,7847,00C9,5 
U 0C27, 0<!.80,0036,A030,OOA7,0168,6 

U 2S25, 059E,5D53,8030,78A7,00C9,5 
U 2827, 0186,BC12,A030,20A7,0168,6 

U 0C95, OC80,59C2,ADFD,80A7,00C6,2 
U 0C62, O4AE,5036,<!i03O,0187,O0C9,6 

U 0C63, OD9E,5AD3,8030,08A7,OOC9,5 

U 0C96, 0186,5C12,08eO,r847,O0C8,2 

U 0C82, OC81,B5D1,0021,AAA7,O0C2,3 
U 0C83, 0881,85D0,0021,^4A7,00C8,A 



RCSPJ MCVA]+(RB.ASL.SIZ), 

SIZECC0NG3, 

NEXT/PC. RET-EXJT 



20766 

20767 

20768 

20769 

20770 

20771 PC.RET-WRITE.GPR: 

20/72 ;1 

20773 RCGPR.R3 MCMDR], 

20774 RETURN [TD 

20775 =0* 

20P76 PC.CALL-ACV: 



;0* 



20777 

20778 

20779 

20780 

20781 

20782 

20783 

2078A 

20785 2825: 

20786 

20787 

20788 

20789 

20790 2827; 

20791 

20792 

20793 

2079A PC.CALL-COUMT.ONES: 

20795 



MCTEMP5] MB.ANDNOT.ZLJT12C15.3, 

DEC STEPC 

NEXT/PC. CALL-COUNT. ONES 



; 1 * 

NEXT/MM_PCALL_ACV.ENTRY 

MCTEMP55'MBTANDN0T.ZLITT2[i5.5, 
DEC STEPC, 

next/pc. call-count. ones 

meeh^cooLhb.or.zlitoc^], 
next/mm.pCall_acv_entry 



PL MSS MTTEMPSD, 
WX<15-0>.NE.0? 



20796 

20797 

20798 

20799 =10 

20800 

20801 

20802 

2CS03 

20804 

20805 

20806 

20807 

20808 PC. CALL-FJX. PROBE: 

20809 

20810 

?0811 

20612 

20813 =0 

20814 

20815 

20816 

20817 

20818 

20819 

20820 



;10 -- 

MCTEMP5] STEPCSET FLAGI, 
NEXT/PC.CALL-F IX. PROBE 



;11 

MCTEMP5] MB.ANDNOT.ZLJTPLCI], 

DEC STEPC, 

NEXT/PC. CALL-COUNT. ONES 



MCTEMP5] MB.AND.ZLIT0C1F], 
IR<2>? " 



;0 

VA ,M[VA] + (RCTEMP5].ASL.SIZE), 

SJ7ECL0N6], 

NEXT/PC. CALL-APPX. PROBE 



;1 " 

VA MCVA]-(RCTEMf53.ASL.SIZE), 
SJ7ECL0NG], NEXT/PC. RET-PROBE 



PUSH STACK PAST ARGUMENTS 

ASL BY 2 

LEAVE 



WRITE THE REGISTER 
RETURN +1 



THROW AWAY DV, IV AND «BZ BITS 
STEP COUNTER <- 12 



NO ACCESS 

CHARLIE'S PROBLEM NOW 

** u-code in PCS ** 

THROW AWAY DV, IV AND MBZ BITS 

STEP COUNTER <- 12 



NO ACCtSS ** u-code in PCS ** 
SET PROPER ERROR CODE 
CHARLIE'S PROBLEM NOW 



FIND A SET BIT IN MASK 
REAL BIT ??? 

MASK=0 

GET NON-DENSITY INTO TEMPS 

SO WE'LL KNOW WE'VE BEEN HERE BEFORE 



CLEAR THE NEW FOUO BIT 
KEEP TRACK OF HOW MANY 



CLEAR GARBAGE BITS OF STEPC 
BRANCH ON CALL OF RET 

CALLS GALLG 

GET # OF BYTES NEEDED 

MULT It OF CLEAR BITS BY 4 



RET 

GET ff OF BYTES NEEDED 

MULT ft OF CLEAR BITS BY 4 



CMT098.MCX 
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PCALL.MIC 


Procedure Call 








;20821 JOC 


20822 


.NOBIN 






20823 








2082A 


,iCODE ; 


OPS REG 


MEM 


20825 


OFA: 


FPD CN0P3C1E.0PC0D.DEC 


3 


20826 




1RDUL0D3E0S.ADD 


3 


20827 


.OCODE 






20828 


OFA. 


CNT0CLOD3EOS.ADD 


3LOS.A0D 


20829 




CNT1CN0P3CPC.CALL0 


3CPC.CALLG 


20830 








20831 








20832 








20833 


»CODE 






20834 


OFB 


FPD [N0P3[IE.0PC0D:DEC 


] 


20835 




1RD1EL0D3C0S.RED 


3 


20836 


.OCODE 






20837 


OFB 


CNT0ELOD3COS.ADD 


][0S.ADD 


20838 




CNTUN0P3EPC. CALLS 


3CPC. CALLS 


20839 








20840 








208A1 








2084 2 


.ICODE 






208A3 


004 


FPD [N0P3C1E.0PC0D-DEC 


3 


20844 




IRDUN0P3CPC.RET 


3 


20845 


.OCODE 






20846 


004 


; CNT0EN0P3CIE.eAD.IRD 


3CiE.8AD.JRD 


20847 




CNnLN0P3CIE.BAD.JRD 


]CJE.8AD.]RD 


20848 








20849 








20850 








20851 


• TUL 


Procedui'i? Call 


: Dsi'ze 


20852 


.DCODE 






20853 








20854 


OFA: 


SIZE rbYTE3 C8YTE3 [ 03 C 


01 [ 03 [ 03 


20855 








20856 


OFB: 


SIZE [L0NG3 CBYTt3 [ 03 [ 


0] [ 03 [ 03 


20857 








20858 


004: 


SIZE C 03 [ 03 C 03 [ 


03 C 03 [ 03 


20859 








20860 


.UCODE 
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Procedure Call 



OPS FPA REG 
CN0P3C1E.0PC0D.DEC 
[L0D3C0S.ADD 

] CL0D3C0S.ADD 
3 [N0P3CPC.CALL6 



CN0P3CJE.0PCG0.DEC 
[L0D3E0S.RED 

3 [L0D3C0S.ADD 
3 CN0P3CPC. CALLS 



[NOP3E1E.0PCOD.DEC 
EN0P3CPC.RET 

3 CNOP3ClE.8A0.iRD 
3 CN0P3EJE.BAD.1RD 



Rom Definition' 

;CALL6 
;CALLS 
;RET 



; Ird Rom Definition' 



3. 
3 



FPA MEM 



;CALLG 



3C0S.ADD 
3CPC.CALLG 



3, 
3 

3C0S.ADD 
3rPC. CALLS 



3, 

3 

3ClE.BAD-iRD 
3C1E.BAD.IR0 



3, 
3 



; CALLS 



\- 



;RET 



J, 
3 



;20a61 .8if- 



CMT098.MCX 
MISQUE.MIC 



MICRO? 1M(01) 
MISQUE.MIC 



28-NOV-83 16:30:35 



N 



7 
CLOKX 



Rev 13.00, Clock rate = 160ns 
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20866 

20867 

20868 

20869 

20870 

20871 

20872 

20873 

2087A 

20875 

20876 

20877 

20878 

20879 

20880 

20881 

20882 

20885 

2088A 

20885 



.NOBIN 

*TOC " Re^yision History" 
REV EXPLAINATION 



20862 
20863 
2086^; 
20865 



,TOC "MISQUE.MIC" 
.TOC "REVISION 33.0" 
Jeff Peng, J. 



Heom, G. Koeckhoven, Bn'an Allison, CHARLIE MCDOWELL 



33 Fix the instruction of 1 

32 Save nimtemp3 prior to un 
caused bv the entry purg 
Check all 3 Isb of heade 
and if bits 1 or 2 is se 
Also acquire hardware in 

30 Fix problem in QU. UNLOCK 
when the instruction has 

29 Fix REMQxI reg mode dest 

28 27-MAY-80 

Fix interlocked queues t 

27 Set stack flag on halt t 
Fix interlocked queues t 

26 initial release. 



NSQHI with reserved operand, 
locking header in case of tb miss, 
ing the header from the tb,then restore, 
r, even if software inter-lock is set, 
t, take reserved operand fault 
terlock prior to unlocking header 

routine to properly restore the registers 

faulted. 

to properly disable header .ne. addr check 

properly page fault. 

tell console to attempt re'jtart/boot. 

set MM.NOINT before trying to clear lock. 



; 20886 



.8JN 
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02C8, 0950,ECn,0030,AAA7,OOEC,D 



03CO, 0D81,ACl0,0030,0C8^0O00,2 



a 0308, QD50, ECU, 0031, 6^A7,00EC,D 



20887 .TOC '• Misc. and Queue 
20888 

20889 •*****«****'********»******«**"i*»*«*«**«******************************* ******** 

20890 ; XFC Extended Function Call 

20891 ; ... 

20892 ; Resources FLAG2 Used by exception micro code 

20893 ; VA 

2089A •**<************ ********<^**i^*<^************************************************* 

20895 ' 

20896 .RE6J0N/JRD1.R1L JR01.R1H 

20897 =000 

20898 MS. XFC: ; — ; 

20899 VA MCSCBB] + ZLIT0CU3, ; LOAD MACRO VECTOR ADDRESS 

20900 SET FLAG2, ; NO MORE PARAMETERS TO PUSH. 

20901 NEXT/JE. FAULT 

20902 = 

20903 .TOC " Misc. and Queue : NOP' 
2090A 

20905 •*********•»*************************»************************'**********■******* 

2O90O ; NOP No Operation 

20907 ; 

20908 ; Resources PC PC <- PC - 1 

20909 ■*<»«******************»*****************************♦************************* 

20910 ' 

20911 =000 

20912 MS. NOP: ; •• -— ; 

20913 PC M[PC]"ZL1T0C1J, 
2091A NE5?T/6L.N0P.JRD1 
20O15 = 

20916 .TOC " Misc. and Queue : QPT" 

20917 

20918 ;*******«****************** *************************************************** 

20919 ; BPT Breakpoint Fault 
20920 
20921 
20922 
20923 
20924 

20925 .REGION/JRDI.RU JRD1.R1H 

20926 =000 

20927 MS. BPT: 
20928 

20929 VA MrSCBB]*ZLJT0C2C3, 

20930 SET FLAG2, NEXT/IE. FAULT 

20931 -- 

20932 .REGJON/MJSOUE,R1L,M1SQUE,R1H/MJSQUE.R2L,MISQUE.R2H/MISOUE,R3L,MISQUE,R3H 



Resources VA 

FLAG2 Used by exception code 



LOAD MACRO VECTOR ADDRESS. 
NO MORE PARAMATERS TO PUSH. 
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U 0310, 0886J036,A030,0087,OOC9,7 

U 0C97, O98O,1C92,0A3OJ8A7,00C8,8 

U 0CB8, 0^18, 0036^*030, 00A7, 0038,0 
U 0CB9, 0981,AC1U0030,OC87,OOC9,8 

u QC98, 096E,CC37, 0030, 30^^7.0000,1 



U 0001, 0180,0D37,0036,0?A7,00C9,A 
U 0C9A, 0180,0037, 0034, 83C7, 0088, 'i 



: HALT 



I i 



20933 .TOC " Misc. and Queue 

2093^ 

20935 .•*****************♦**************************************************'******'*** 



Hold PSL to check mode 
Used by exception code 
PC <- PC-1 
U^ed to set HALT bit 



2094, 



20936 , 


HALT 


Halt 


20937 , 






20938 . 


Resources 


1EMD1 


20939 




FLA63 


209A0 




PC 


209A1 




CRAR 



Output HALT Sets HALT bit in console register 

A*****H^***H***^***H**<^i**^tH<^***tik*^i^ii^*^r<r***t*t ******************************* 



20943 
209A4 
20945 

20946 ,RE6J0N/JRD1.R1L,1RD1.R1H 

20947 =000 

20948 MS. HALT: 

20949 ;— " ; 

20950 MCTEMP1] PSL 

20951 = 

20952 .REGlON/MiSQUE.RIl ,MISQUE.RlH/MISQUE.R2L,MJSQUE.R2H/MiSQUE.R3L,MISQUE.R3H 

20953 ; ;; ; 

WB MCTEMP1D.AND.ZL1T24C33, 
WXTEQ.O? 



20954 

20955 

20956 

20957 =0 

20958 

20959 

20960 

20961 

20962 

20963 

20964 

20965 

20966 

20967 

20968 1: 



;0— 

CLEAR FLAG3, 
NEXT/IE. OPCOD. DEC 



;1 

PC MCPC]^ZLIT0C1] 



MCFPD0FFSET3 ZLJT0C6], 
SET STACK FLSG 



PUSH PCBACK-2. 

TAKE A PRIVJLEDGED INSTRUCTION FAULT. 



POINT THE PC TO THE NEXT INSTR + 2. 



SET HALT ERROR CODE 

TELL CONSOLE TO LOOK AT FRONT PANEL 



;*«***** INTERRUPTS AND EXCEPTIONS HANDLED IN WCS BRANCH TO 2001 (HEX). 

20969 CN. CONSOLE: ; ENTRY FROM BOOT CODE 

20970 MS. HALT. MICRO: 

20971 ; ■ 

20972 CRAR ZLIT16C0C0] 
20973 

20974 ; ; 

20975 CONREGS ZLIT16C90], ; SET HALT, AND HALT PENDING. 

20976 NEXT/CNTTYPE.PC 



; ENTRY FOR MICRO CODE DETECTED HALTS. 
; CRAR.3 
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U 0318, 0086, 703A,A1BD, 8047, 0^10,0 

U 0319, 048A,002C, 7182, 4047, 000,0 

U 031A, 048A,00?C, 7182, 8047,0410,0 

U 0318, 0C81, 2001, 2181, C047, 0414,0 

U 031C, 0C84, 0582, 4021, 98C7,00CA,0 



Misc. and Queue 



INDEX INSTRUCTION' 



20977 .TOC 

20978 ^ _ 

INDEX subscript. rl, low»rl, high.rl, size.rl, indexin.rl, indexout.wl 



Input 
Resources 



Subroutines 




MDR 

TEMP4 

Ti:MP6 

TEMP7 

RTEMP9 

RTEMP10 

D 



FLAG3 

OS. RED 
OS.WRTI 
MULSUe.MDR 
IE. INDEX. RANGE 



Subscript 
Low Limit 

Pass multiplier to MULSUB.MDR 

Pass multiplicand to HULSUB.MI5r,0 

Save subscript 

Save low limit 

Save hiqh limit 

Save subscript + indexin 

Set if range trap occurs. 



***«*******************A*************************^************ ******* ******** 



20980 
20981 
20932 
20983 
20984 
20985 
20986 
20987 
20988 
20989 
20990 
20991 
20992 
20993 
20994 
20995 

20996 
20997 

20998 
20999 
21000 

21001 .REGION/IRDX.R1L,IftDX.R1H/IRDX.R2L,IRDX.R2H 

21002 =000 

21003 MS. INDEX.- 

21004 ;000 ■ 

21005 MCTEMP7D.Q, 

21006 Lo:) INC Bra?, 

21007 PUSH, NEXT/OS. RED 

21008 

21009 

21010 

21011 

21012 

21013 

21014 

21015 

21016 

21017 

21018 

21019 

21020 

21021 

2^022 

21023 

21024 

21025 

21026 

21027 ~- 

21028 .REGI0N/MISQUE.R1L,MISQUE.R1H/MISQUE.R2L,MISQUE.R2H/M1SQUE.R3L,MISQUE.R3H 



;001 ■ 

RCTEMP9] Q Q D, 

LOD INC Bra?, 

PUSH, NEXT/OS. RED 



;010 • 

RCTEMP103 Q Q D, 
LOD INC BRA?," 
PUSH, NEXT/OS. RED 



;011 

D MCMDR]+RCTEMP7:, 
lOD INC BRA?, 
PUSH, NEXT/OS. WRT1 



;100 ■ 

RCTEMP6],D, 
SIZE[L0NC],ALUS SIGND 



SAVE SUBSCRIPT. 
FETCH HIGH LIMIT. 

SAVE LOW LIMIT. 
FETCH SIZE. 

SAVE HIGH LIMIT. 
FETCH INDEXIN. 

SAVE SUBSCRIPT + INDEXIN. 
FETCH INDEXOUT. 

SETUP MULIPLICAND FOR MULTIPLY. 
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E 8 
MICRO? 1M(01) 28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 



Page 507 J 



Misc. and Queue 



: INDEX INSTRUCTION 



U OCAO, 0C86,A03A,AB6D,80A7,0A03,0 

0CA3. 0485.200A,^02C,55DA,OOCA,1 
U OCAA, OA85,2008,002C,55DA,OOCA,1 

U 0CA1, 0880,7000,0B62,40A7,08C9,9 37A* 

U 0C99, 0880,7003, 0B62,80A7,08CA, 5 374* 
U 0C9B, 0C58,O036,A030,OOA7,00FB,A 

U OCAS, 0080,0036, 4130, 00A7,003F, 9 
U 0CA7, 0C58, 0036,4030, 004/, OOFB, A 



21029 =000 

21030 

21031 

21052 

21033 

21034 =011 

21035 

21036 

21037 

21038 

21059 

21040 

21041 

21042 = 

21043 MS. INDEX. 50: 
21044 



;000 " 

MCTEMP4] Q, 

SIGND CHP?,SI2ECL0NG:1, 

PUSH,NEXT/lL.MULSUB.MDft 



;011 

RCDST.R3 MCHDRD.OR.O, 

WRITE NOTREG,SI2ECLONG],CCOP2, 

NEXT/MS. INDEX. 50 



;100 ■ 

RCDST.R] MCMDR3-Q, 

WRITE N0TREG,SI2ECL0N63,CC0P2 



WB MCTEMP7D-RCTEMP9D, 
SIZECL0NG],SIGND CMP? 



;01 

WB RCTEMP10D-MCTEMP73, 
SJCND CMP?,SIZECL0N6D, 
NEXT/MS. INDEX. 60 



21045 

21046 

21047 

21048 =01 

21049 

21050 

21051 

21052 

21053 

21054 

21055 

21056 

21057 =01 

21058 MS. INDEX. 60: 

21059 ;01 

21060 IRD1 
21061 

21062 ;11 

21065 SET FLAG3, 

21064 NEXT/IE. INDEX, RANGE 



;ii 

SET FLAG3, 
NEXT/IE. INDEX. RANGE 



SETUP MULTIPLIER FOR MULTIPLY. 
COMPUTE (INDEXIN + SUBSCRIPT) * SIZE 

RESULT IS POSITIVE, USE Q. 



RESULT IS NEGATIVE, USE -Q. 



IS SUBSCRIPT LESS THAN LOW LIMIT? 
SUBSCRIPT IS GREATER OR EQUAL THAN LOW 

IS SUBSCRIPT GREATER THAN HIGH LIMIT? 

SUBSCRIPT IS LESS THAN LOW LIMIT 
PUSH PC ON TRAPS. 



SUBSCRIPT IS LESS OR EQUAL THAN HIGH 



SUBSCRIPT IS GREATER THAN HIGH LIMIT 
PUSH PC ON TRAPS, 



CMT098.MCX 
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Misc. and Queue 



F 8 

28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 

: PUSHR 
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U 03A6, 0C86.05BE,'^037,80^7,00CA,2 
U OCA?, 0980,0C10,0031,E6A7,00CA,8 



U OCAS, OC85,259E,A790,805D,OCC9,C -^79* 



U 0CA9, 0880, 0003, 0037, 8AA7, 0579, A 



J OCAA, 0966, 1C37, 0050, 7047, OOCCC 



Misc. and Queue 



PUSHR' 



21065 .TOC 

21066 

21067 ;************************i^**nj^*************************iit******* *************** 

PUSHR mask.rw 



Input 
Resources 



Subroutines 



21068 
21069 
21070 
21071 
21072 
21073 
2107A 
21075 
21076 
21077 
21078 
21079 
21080 
21081 
21082 
21083 
2108A 
21085 
21086 
21087 
21088 
21089 
21090 
21091 
21092 
21093 
2109A 
21095 

21096 . REGION/ IRDX.R1L,JRDX.R1H/IRDX.R2LJRDX.R2H 

21097 MS. PUSHR: 

21 098 

21099 MCTEMPO] RCSPJ 

21100 .REGJ0N/MJSQUC,RTl,HJSQUE.R1H/MJSQUE.R2L 
21101 

VA M[TEMP0]-ZLIT0C60.] 



Mask operand 



Save zero extended mask operand 



MDR 

TEMPO 

TEMPI 

TEMP2 

TEMP^ 

TEMP7 

RTEMP9 

RTEMP10 

C 

VA 

PRB.WRITEO 

PRB.WRITE1 

OEC.SP 

COUNT. ONES 

PC. CALL-FIND. REG 

PUSHR FIRST DOES AN APPROXIMATE PROBE TO DETERMINE IF ALL 15 6PR*S 
(NOT PC) CAN BE PUSHED ON THE STACK. IF THE APPROXIMATE PROBE FAILS 
THE NUMBER OF BITS SET IN THE MASK ARE COUNTED AND AN EXACT PROBE 
IS DONE. WHEN PROBEING, THE ADDRESS PASSED TO PRB.WRITEX IS 
SP - N*4 WHERE N IS THE NUMBER OF REGISTERS TO BE PUSHED. 

*l»1»*i^H»**HH**«***H1^H*****)^*************************************************** 



21102 

21103 

21104 =00 

21105 

21106 

21107 

21108 

21109 

21110 

21111 

21112 

21113 

2UU 

21115 

21116 

2^^^7 
21118 = 



;00 • 

PROBE WRITE?, 

RCTEMP2] ZEXT(MCMDR]). 

SIZECWORD], 

PUSH, NEXT/MS. PUSHR. PRB 



;01 • 

VA RCSP]-MCTEMP0], 

PUSH, NEXT/MM. PRB. WRITE.NR 



;10 ' 

MCTEMP1] ZLITOCOE], 
SET MM.nOiNT, 
NEXT/MS. PUSHR. PRB. OK 



MOVE STACK POINTER TO AN MTEMP. 
MISQUE.R2H/M1SQUE.R3L,MISQUE.R3H 



LOAD VA TO PROBE STACK. 

00 AN APPROXIMATE PROBE ASSUMING ALL 
15 GPR'S WILL BE PUSHED (NOT PC). 
SAVE ZERO EXTENDED MASK 



RETURN FROM COUNT. ONES, 
LOAD VA FOR EXACT PROBE. 
NO RETURN IF ACV OR TNV. 

EXACT PROBE IS OK, 

LOAD COUNTER FOR ADDRESSING GPR'S. 

STOP MEM MNGMT FROM TAKING INTERRUPTS. 



CMT098.MCX 
MISQUE,M1C 



MICR02 1M(01) 
Misc* and Queue 



28-N0V-83 16:30:35 CLOKX Rev 13.00, 

: PUSHR 



Clock rate = 160ns 
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u 0C9C, 0A85,8592,A033,C0'i7,0561,8 



U 0C9D, 00BD,259E,4010,00A7,00CC,7 



U 0C9E, 00BD,259E,A010,00A7,00CC.7 



U 0C9F, 0966JC37, 0030, 7047, OOCCC 



U OCCt, 0O81,2E52,DB5O,O0A7,OCCBJ 354* 
U OCCD, 0A80,073D,0027,85D8,00C8J 



U 0CB1. 0485, 473c, 0027, 84A7,00CA, 6 



II 0CB3, 0885, 473c, 00A7,84A7, 0000,1 



U 0CA6, 0558,2F92,0031,FC67,00C3,5 



21119 =1100 

21120 MS. PUSHR. PRB: 



21121 

21122 

21123 

21124 

21125 

21126 

21127 

21128 

21129 

21130 

21131 

21132 

21133 

21134 

21135 

21136 

21137 

21138 

21139 =0 

21140 MS. PUSHR. PRB. OK: 



;1100 ■ 

RCMH, TEMPI] MCVA], 
PUSH, NEXT/MW. PRB. WRT.TBM 



;1101 

RCTEMPO] ZEXKMCMDR]), 
SI2E[WOR5],STEPC,30., 
NEXT/MS. COUNT. ONES 



;1110 

RCTEMPO] ZEXTCNCMDR]), 
S]ZECWORl5],STfcPC^30,, 
NEXT/MS, COUNT. ONES 



;1111 

MCTEMPI] ZLITOCOE], 
SET MM.NDlNT 



;0 



MCMDR].SL.1,SJZECW0RD], 

STGND CMP?, 

PUSH, .\EXT/MS. PUSHR. LOOP 

;1 

WRJTE RCSP]+C0NX(4),SIZE[L0NG] 



21141 
21142 
21143 
21144 
21145 
21146 
21147 
21148 

21149 =01 

21150 MS. PUSHR. LOOP: 

21151 ;01 ■ 

21152 VA RCSP] RB-C0NX(4), 

21153 PUSh RBS-, 

21154 NEXT/MS, PUSHR. MASK 
21155 

21156 MS.DEC.SP: 

21 1 57 ; 11 

21158 VA RCSP] RB-C0NX(4), 

21159 PUSH RBS-- 

21160 RETURN C*l] 
21161 

21162 MS. PUSHR. MASK: 
21163 

21164 MDR MCTE«P2].AND.OL1T8[03F], 

21165 SET FLAG3, 

21166 NEXT/PC. CALL-FJND. REG 



PROBE NOT VALID (PTE NOT IN TB) 
SAVE VA AND PROCESS A TB MISS TO 
LOAD THE PTE BACK \H THE TB. 

RETURN+1 FROM MM.PRB.WRT.TBM, 

GET COUNT 

FOR EXACT PROBE. 



NO ACCESS OR RETURN+2 FROM 
MM.PRB.WRT.TBM, GET COUNT 
FOR EXACT PROBE. 



APPROXIMATE PROBE WAS OK, 

LOAD COUNTER FOR ADDRESSING GPR'S. 

STOP MEM MNGMT FORM TAKING INTERRUPTS 



SHIFT BIT MASK AND EXAMINE BIT 15 
BRANCH ON SIGN BIT. 



RETURN FROM PUSHR. LOOP TO PUSH SP, 
PUSH UNDECREMENTED SP. 



PREPARE TO PUSH ON THE STACK 
SAVE IN CASE OF FAULT 



PREPARE TO PUSH ON THE STACK 
SAVE IN CASE OF FAULT 



CLEAR MASK<15:14> 

SET FLAG TO INDICATE PUSHR 

JUMP TO CALL TO FINISH PUSHING. 



CMT098.MCX 
MISQUE.MIC 



MICft02 1M(01) 
Misc. and Queue 



H 8 
28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 

: POPR 
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u 03A7, OC86,05BE,4037,80A7,OOCA,B 

U OCAB, 0580, 0C11, 0031, PCA7,00CD,0 

U OCDO, 0C80,0036,47B0.005F,0CCB,C iJ9^ 

U 0CD1, 0186, OdO, 0030,10^7, 00CB,0 

U OCBO, OA80,0001,0037,8'iA7,OOCB,2 



Misc. and Queue 



POPR' 



21167 .TOC " 

21168 

21169 ;»****************************************************************^*********** 

POPR mask.rw 



21170 

21171 

21172 

21173 

2117A 

21175 

21176 

21177 

21178 

21179 

21180 

21181 

21182 

21183 

21184 

21185 

21186 

21187 

21188 

21189 

21190 

21191 

21192 

21193 

21194 

21195 

21196 



Input 
Resources 



Subroutines 



MDR 

TEMPO 

TEMP4 

TEMP7 

RTEMP9 

RTEMP10 

Q 

VA 

PRB.RHADO 
PRB.READ1 
DEC.SP 
COUNT. ONES 



Mask operand 



POPR FIRST DOES AN APPROXIMATE PROBE TO SEE IF ALL 15 GPR'S CAN BE 
POPPED OF THE STACKCNOT PC). IF THIS FAILS, THE NUMBER OF SET BITS 
IN THE MASK ARE COUNTED AND AN EXACT PROBE IS DONE. THE ADDRESS 
PASSED TO PRB.READX IS SP + 4*N - 2, THE GENERAL FORM FOR POPPING 
WOULD BE SP + A*(N-1) BUT SINCE PRB.READX USES DSIZE AND DSIZE IS 
WORD AND WE ARE INTERESTED IN POPPING LONGWORDS WE MUST PUSH THE 
ADDRESS UP TWO MORE BYTES GIVING SP + 4*(N"1) + 2 WHICH IS EQUAL TO 
THE ORIGINAL SP + 4*N - 2. 



21197 

21198 ,REGI0N/IRi)X.RlL,IRDX.R1H/IRDX,R2L,IRDX.R2H 

21199 MS. POPR: 
21200 



M[TEMP0].RCSP] 



MOVE SP TO AN MTEMP. 



21201 
21202 
21203 .REGI0N/MISQUE.R1L,MISQUE.R1H/MISOUE.R2L,MISQUE.R2H/MISQUE.R3L,MISQUE.R3H 

21204 



21205 

21206 

21207 

21208 =0 

21209 

21210 

tM211 

21212 

21213 

21214 

21215 

21216 



VA_MCTEMP0D*ZLIT0C59,] 



;0 

PROBE READ?,SIZECIDEP], 
PUSH, NEXT/MS. POPR. PRB 



;1 - — 

MCTEMP03„MB-ZLITOC23 

VA MCTEMPOD+RCSP] 



DO AN APPROXIMATE PROBE ASSUMING ALL 
15 GPR'S WILL BE POPPED (NOT PC). 
PUSH FOR JUMP TO COUNT. ONES 

RETURN FROM COUNT, ONES, 



LOAD VA FOR EXACT PROBE. 



CMT098.MCX 
MISQUE.MIC 



Misc. and Queue 
0CB2, OC80,O056,47B0,005F,08CA,C 479* 



I 8 
M1CR02 1MC01) 28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
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U OCAC, 0485,8592,4033, C047, 0562, 8 
U OCAD, 0C80, 0036, 4030, 0047, 00F6,1 

U OCAE, 0C85,B592,4039,C047,00F5,D 
U OCAF, 0C6O,O5BE,4037,84A7,00Ce,4 



U OCBC, 0485, 8592, 4033, C047, 0562, 8 

U OCBD, 00BD,259E,4010,0047,00CC,7 

U OCBE, 00BD,259E,4010,0047,00CC,7 

U OCBF, 0C60,05eE,4037,84A7,00C3,4 
a 0C84, 0886, 1E77, 0030, 0047, 00C8, 6 
U 0CB6, 0181, 2C1C, 7010, 8107, 00C8, 5 



21217 

21218 

21219 

21220 =1100 

21221 



: POPR 
PROBE READ?,SIZECIDEP] 



;1100 ' 

RCMM, TEMPI] MCVA3, 

PUSH, NEXT/MR.PRB. READ. TBM 



;1101 ' 

NEXT/IE. TNV 



;1110 

rcmm.temp3] mcvaj, 
ne:<t/je.acv 



;ini ' 

VA RCSP], 
SET MM.NOINT, 
NEXT/MS. POPR. PRB. OK 



21222 

21223 

21224 

21225 

21226 

2M11 

21228 

21229 

21230 

21231 

21232 

21233 

21234 

21235 

21236 =1100 

21257 MS.POPR.PRB: 

21238 ;1100 • 

21239 RCMM. TEMPI] MCVAJ, 

21240 PUSH, NEXT/Mfl. PRB. READ. TBM 
21241 
21242 
21243 
21244 
21245 
21246 
21247 
21248 
21249 
21250 
21251 
21252 
21253 
21254 
21255 
21256 
21257 MS. POPR. PRB. OK: 

21258 

21259 MCTEMP1] -1 

21260 

21261 

21262 Q SEXT.MCMDR] STEPC,C16.3, 

21263 STZECWORD] 



;1101 

RCTEMPO] ZEXT(MCMDR]), 
SJZECWORt5],STEPC,30,, 
NEXT/MS. COUNT. ONES 



.^110 

RCTEMPO] 2EXT(«CMDR]), 
SIZECW0R[5],STEPC 30., 
NEXT/MS. COUNT. ONES 



;1111 — 

VA RCSP], 
SET MM.NOINT, 
NEXT/MS. POPR. PRB. OK 



PROBE VA. 

PROBE NOT VALID (PTE NOT IN TB) 
SAVE VA AND PROCESS A TB MISS TO 
LOAD THE PTE BACK IN THE TB. 

CATCH RETURN+1 FROM MM. PRB. READ. TBM 
TAKE A TNV FAULT. 

PROBE NO ACCESS OR RETURN+2 FROM 
MM. PRB. READ. TBM, SAVE FAULTING 
ADDRESS AND TAKE AN ACV FAULT. 

WRITE ACCESS OK OR RETURN+3 FROM 
MM. PRB. READ. TBM, EXACT PROBE IS OK 
LOAD VA FOR FIRST POP. 
STOP MEM MN6MT FROM TAKING INTERRUPTS. 



PROBE NOT VALID (PTE NOT IN TB) 
SAVE VA AND PROCESS A TB MISS TO 
LOAD THE PTE BACK IN THE TB. 

RETURN+1 FROM MM.PRB.READ.TBM, 

GET COUNT 

FOR EXACT PROBE. 



NO ACCESS OR RETURN+2 FROM 
MM. PRB. READ. TBM, GET COUNT 
FOR EXACT PROBE. 



APPROXIMATE PROBE WAS OK, 

LOAD VA FOR FIRST POP. 

STOP MEM MNGMT FROM TAKING INTERRUPTS 



CMT098.MCX 
MISQUE.MIC 



U 0CB5, 0085,DE7C,0330,A0A7,00CD,2 
U 0CB7, 008A,073D,0027,8^BO,OOCCJ 

U 0CC3, 0C85,2592,403C,C0A7,00CB,5 



u 0CD2, 0080, 0339, 96FD, 80^7.0808. 5 i55^ 
u 0CD3, 0080, 0036,^130, 00^7, 003F, 9 



J 8 
M1CR02 1M(01) 28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Misc, and Queue : POPR 

2126-; =01 

21265 MS. POPR. LOOP: 

21266 ;01 

21267 RNUM RCTEMP1]_RB+1 , 

21268 D8Z STEPC?, 

21269 NEXT/MS. POPR, INNER 
21270 
21271 
21272 
21273 
2127A 
21275 
21276 
21277 

21278 =0 

21279 MS. POPR. INNER: 

21 280 ; 

21281 Q (R[ZER0D+Q).RR.1, 

21282 wB<31-30>?, 

21283 NEXT/MS. POPR. LOOP 
21284 

21285 ;1 

21286 IRD1 
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;11 

READ,VA.RCSP]_R8+C0NX(A) 



RCGPR.R] MCMDR3, 
NEXT/MS. POPR. LOOP 



INCREMENT GPR ADDRESS, 
CHECK TO SEE If DONE. 



POP OFF OF THE STACK. 
LOAD THE GPR. 



ROTATE BIT MASK AND TEST BIT<31>. 



CMT098.MCX 
MISQUE.MIC 



MICR02 m(01) 
Misc. and Queue 



28-N0V-83 16:30:35 



K 8 



CLOKX Rev 13.00, Clock rate = 160ns 
COUNT. ONES ROUTINE 
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U 0CC7, OC80,09C2,ADFD,80A7,OOCe,A 
U OCBA, 0A86, 0036,^030, 018?. OOCCe 

U CCBB, O59E,0AD3, 8030, 08^7, OOCC? 

u OCCe, 0186,0012, 0030, F8A7,00CF,C 
U OCFC, 0986,0013, 0030, F047,00CF,D 

u OCFD, 0886, 0301, C0BO,O0A7, 0000,1 



Misc. and Queue 



COUNT. ONES ROUTINE 



21287 .TOG ' 

21288 

21289 •***********'^*************'^*************************************************** 
Entry points MS. COUNT. ONES 



Input 

Resources 

Output 



21290 

21291 

21292 

21293 

21294 

21295 

21296 

21297 

21298 

21299 

21300 

21301 

21302 

21303 

21304 

21305 

21306 

21307 

21308 MS. COUNT. ONES: 

21309 



TEMPO 
STEPC 

SJEPC 
PL 

TEMPO 



The word to be counted 
30 decimal 

Holds the count 

Used for finding next set bit 

4 times the number of set bits found 



THIS ROUTINE CALCULATES THE NUMBER OF BITS SET IN TEMP0<15:0>. 
STEPC IS INITIALIZED TO 30 BY THE CALLING ROUTINE, IT IS THEN 
DECREMENTED FOR EACH SET BIT FOUND IN TEMP0<15:0>. SET BITS 
ARE DETECTED BY SCANNING FOR THE MOST SIGNIFICANT BIT SET AND 
THEN CLEARING THAT BIT, COUNTING IT AND REPEATING. 



PL MSS MCTEMPO], 
WX<15-0>.NE.O? 



;10 • 

MCTEMPO] STEPC, 
NEXT/MS. fOUNT.ONESlO 



21310 

21311 

21312 

21313 =10 

21314 

21315 

21316 

21317 

21318 

21319 

21320 

21321 

21522 MS. COUNT. ONES10; 

21323 ;— — 

21324 MCTEMPO] MB.AND.ZLITOCIF] 
21325 

21 326 ; - 

21327 MCTEMPO] ZLIT0C30. J-MB 
21328 

21329 

21330 MCTEMPO] (MB+RCTEMPO]) .RL.1 , 

21331 RETURN C+1] 



; 1 1 

MCTEMPO] MB.ANDN0T.ZLITPLC1], 
DEC STEPC, 
NEXT/MS. COUNT. ONES 



LOAD PL AND BRANCH IF MTEMPO=0 

SRKSTA<0>=WX<15:0>.NE.O 

TEMPO=0, NO MORE SET BITS. 
ft BITS = 30. - STEPC 



TEMPO .NE. MORE BITS TO COUNT. 
CLEAR THIS BIT AND COUNT IT. 



CLEAR UNDEFINED BITS FROM STEPC, 
LOAD NUMBER OF SET BITS INTO TEMPO. 
RESULT IS 4 TIMES NUMBER OF SET BITS- 



CMT098.nCX 
MISQUE.MIC 



L 8 
MICROS 1«(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Misc. and Queue : M0VP5L 

: MOVPSL" 
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U 03A9, 0886, 1036, 4050, 0087, OOCF,E 

U OCFE, OB80,067E,F807,F847,OOCf,F 
U OCFF, 0886, 1003, 803D,A0A7,00D0,0 

U ODOO, 0C84,1592,';12C,A5DA,003F,9 



Input (Dest IS memory) 
Input (Dest is register) 



VA 
RNUM 



Address of dst 
Register number of dst 



Resources TEMPI Temporary to hold PSL 

MOVPSL moves the PSL to the destination psecified by VA or RNUM. 



21332 ,TOC " Misc. and Queue 

21333 

2153A ■***************■****************************************************'********** 

21335 ; MOVPSL dst.wl 

21336 

21337 

21338 

21339 

215';0 

21341 

21342 

21343 

21344 

21345 

21346 .RE6ION/]RDX.R1L,IR0X.R1H/IR0X.R2L,IRDX.R2H 

21347 

21348 MS. MOVPSL: 

21349 ; •■ ; 

21350 M[TEMP1]_PSL 

21352 .REGJ0N/MISQUE.R1L,MISQUE.R1H/«I5QUE.R2L,MISQUE.R2H/MISQUE.R3L,MISQUE.R3H 

21353 

21354 ; - ; 

21355 LONLJT [3020FFOO: ; LOAD MASK OF M3Z BITS. 
21356 

21357 ;— ; 

21358 MCTEMP1] MB.ANDNOT.RCLONLIT] ; FORCE MBZ BITS TO ZERO. 
21359 

21360 ;— - ; 

21361 RCDST.R] MCTFMPI J,WRITE NOTREG, ; 

21362 SJZECL0Nr,],IRD1 



L 



CMT098.HCX 
MISQUE.MIC 



M1CR02 1«(01) 
Misc. and Queue 



M 8 
28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 

: BISPSW, BICPSW 
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U 0292, 0D81,2D92,0A37,F8A^0ACD,^ 
u 0293, 0C81,2002,A030,^027,0000,2 



U 029E, 0[>81,2D92,0A37,F8A7,CnD,4 
u 029F, 0C81,2003,C030,A027,0000,2 



U OCDA, 0'i18,0036,A030,00A7,00FF,8 
U 0CD5, 0C86J036,A0B0, 0087, 0000,1 



Misc, and Queue 



BISPSW, BICPSW 



21363 -TOC 

21364 

21365 ;***************************************************************************** 

BISPSW mask.rw 
BICPSW mask.rw 



Input 
Resources 



MDR 

TEMPI 
FLAG3 



21366 
21367 
21368 
21369 
21370 
21371 
21372 
21375 
21374 
21375 
21376 
21377 
21378 
21379 

21380 .REGION/IRDX.R1L,1RDX.R1H/IRDX.R2L,IROX,R2H 

21381 =0 

21382 MS. BISPSW: 



Mask operand 

Temporary to hold PSL 

Used by exception code if reserved oper 



BISPSW AND BICPSW MODIFY PSW<7:0> BY 0RIN6 OR ANDNOTING 

WITH A MASK WORD. A RESERVED OPERAND FAULT IS TAKEN AND PSW NOT 

CHANGED IF MASK<15:8> IS NOT ZERO. 



;0 



w8 «cmdr].and.zlit8c0ff], 

wxTeq.o?, 

push, next/ms. bixpsw.mbz 

;1 — 

PSW MEMDR3.0R.RCTEMP1], 
NEXT/6L.N0P.IRD1 



CHECK MASK<15:8> MB2 



CHECK MASK<15:8> MBZ 



21383 
21384 
21385 
21386 
21387 
21388 
21389 
21390 

21391 =0 

21392 MS. BICPSW: 

21393 ;0 

21394 WB MCMDR3.AND.2LIT8C0FF], 

21395 WXTEQ.O?, 

21396 PUSH, NEXT/MS. BIXPSW. MBZ 
21397 

21 398 ; 1 ; 

21399 PSW MCMDR3.N0TAND.RCTEMP1], 

21400 NEXT/GL.NOP.IRDI 

21401 

21402 . REGION/MI SQUE.R1L, MI SQUE.R1H/MISQUE.R2L,MISQUE.R2H/MISQUE.R3L,MISQUE.R3H 

21403 

21404 =0 

21405 MS.8IXPSW.MBZ: 

21406 ;0 ; MASK<15:8> .NE. 0, RESERVFD OPERAND, 

21407 CLEAR FLAG3, ; PUSH PCBACK-2. 

21408 NEXT/IE. OPER. FAULT 
21409 

21410 ;1 - " -; 

21411 MCTEMPI] PSL, 

21412 RETURN [+1] 



CMT098.HCX 
MISQUE.MIC 



MICR02 1M(01) 
Misc. and Queue 



N 8 
28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 

: INSQUE INSTRUCTION 
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U 05AA, 0086>103A,A03D,8AA7,OOCC,0 

U OCCO, 0580JC11,0030,2AA7,0579,8 

U 0CC1, C085,2592,A030,8<iA7,0579,8 
'! CCC?. 0880, 0036, -^020, 0050, OOCD, 6 



Misc. and Queue 



INSQUE INSTRUCriON' 



2K13 .TOC ' 
2UU 

2141 5 ;********************************************************'^'******************** 

INSQUE entry. ab, pred.ab 



Input 
Resources 




MDR 

TEMPI 
TEMP2 
TEMP3 
TEMPA 
VA 



Entry operand 
Predecessor operand 

Save entry 
Save pred 
Save (pred)+A 
Save (pred) 



2U16 
2U17 
2U18 
2U19 
2U20 
2U21 
2U22 
2U23 
2U2A 
2U25 
2K26 
2U27 
2U28 
2V*29 
2U30 
2U31 .REGI0N/IRDX.R1L,IRDX.R1H/IRDX.R2L,IRDX.R2H 

2K32 QU. INSQUE: 

2U33 ; - — ; 

2U34 VA MCTEM01] RlZEROJ.OR.Q ; SAVE ENTRY. 

2U35 .REGION/MISQUE.RIL, RISQUE. R1H/MISQUE.R2L,MIS0UE.R2H/MISQUE.R3L,MISQUE.R3H 

2U36 =00 

;00 ; 

VA MCTEMP1]+2LIT0C4], 

PUSH, NEXT/MM. PR8. WRITE. LONG ; PROBE ENTRY+4. 



oubroutines 



MM. PRB. WRITE. LONG 



♦ i^A************************************************************^*****-******** 



2U37 
2U38 
2U39 
2U40 
2U41 
2U^2 
2UA3 
2UAA 
2UA5 
2IA-!,6 
2UA7 = 



. Ql 

VA RCTEMP2] MCMDRJ, 

PUSH, NEXT/MM. PRB. WRITE. LONG 

; 1 ■ 

READ,SI2ECL0NG] 



SAVE PRED IN TEMP2. 
PROBE DRED. 



GET (PRED). 
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Misc. and Queue 



: INSQUE INSTRUCTION 



u 0CD6, 0^8S,<^711,0020,f^A7,0579,8 

U UCt)7, 0560,1C11,0030,04A7,OODOJ 

u 0DO1, 0^85,2592, 4021, 05D8,0OD0, 2 
u ODO?, OA80,0036,<^030,04/.7,OODO,3 
U 0D03, 0880,?592,A0?0,05D8,00CC,4 

U 0CC4, 0180,3C11,0030,OAA7,OAD0.4 
U 0CC5. 0580, 2C11, 0030, 0AA7,0AP0,^. 

ij OCCb, 04aO,AOO0,0l20,88'^7,0O3f,9 



J UP04, UCSUJ59?,40AOA'5[>8,COOOJ 



;0 



VA RCTEMP3] MCMDR]+CONX(A) , 
PUSH, NEXT/HM.PRB.WRJTc. LONG 



VA MCTEHPn + ZLITOCOD, 
SET MM.NOJNT 



WRITE, SJZECLONGJ, 
RCTEMPAD MCMDR3 



VA^VA+A 

WRITE MCTEMP2],SIZECL0NGJ 



2UA8 =0 

2U-i9 

2U50 

2U51 

2U52 

2U53 

2U54 

2U55 

2U56 

?U57 

2U58 

2U59 

2U60 

2U61 

2K62 

21A63 

2H6'i 

2H65 

2H66 =00 

2H67 

2V.68 

2U69 

2U70 

2U71 

2U73 

2147*!. 

2U75 

2U76 

2^t^77 

2M^7^ = 

2U79 

2U80 OU. WRITE. TEMPI: 

2K81 

2K8? WRITE MCTEMP1J,SIZECL0NGJ, 

21^.83 RETURN E+1] 



;00 

VA MCTEMP33+ZLIT0C0], 
PUSH, NEXT/QU. WRITE, TEMPI 



;01 

VA M[TEMP2]+ZLIT0C03, 
PUSH, NEXT/OU. WRITE. TEMPI 



;10 

we MCTEMP4D-RCTEMP2J- 
CCCP1,SIZECL0N6J, 

IRD1 



SAVE (PfiED)+A IN TEMP3 
PROBE (PRED)+'i. 

LOAD ADDRESS OF NEW ENTRY. ALL 
REFERENCES ARE OK EXCEPT ENTRY, WHICH 
WILL BE WRITTEN FIRST. 



SET FORWARD LINK IN ENTRY TO (PRED> 
SAVE (PRED) FOR SETTING CONDITION CODE 



SET BACK LINK IN ENTRY TO PRED. 



LOAD VA WITH (PRED)+A. 

SET BACK LINK IN OLD SUCCESOR TO ENTRY 



LOAD VA WITH PRED. 

SET FORWARD LINK IN PRED TO ENTRY. 



COMPARE FORWARD AND BACK LINKS 
IN ENTRY TO SET CONDITION CODES. 
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U 03AB, 038^,^59?, 4030, 84A7,00D0, 5 

U 02^?. 0085, B59?,A031, 00^7, 0579, 8 
u 02A5, 0886,2O3A/*O3D.84A7,00D0,3 



U Ot>05, 0880, 0036, A0?0, 0450, OOCD, 8 

U 0CD8, 0485,27n,O0?0,C4e0,0579,8 
U 0CD9, 0065,^59?, 4030, 44A7,00D0, 6 
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2^^B^ .TOC ** Misc. and Queue 
2U85 

REMQUE entry, ab, addr.wl 



Input (Dest is memory) 

Jnput (Dest is register) 

Resources MOR 

VA 

TEMPI 
TEMP2 
TEHP3 
TEMP4 
MM.NOINT 



VA 

Q 

RNUM 
MOR 



Addr 

Entry operand address 

Addr 

Entry operand address 



(entry+4) 

Entry 

(entry)+4 then (entry) 

Address of destination 



Subroutines 



MM.PRB-WRITE.LONG 
MM. PRB. WRITE. SIZ 
0S.WRT1 



******i^mn*H*H**«»<»**********A*************A********************************** 



?U87 
21A88 
2U39 
2U90 
2U91 
2U92 
2U93 
2U94 
2U95 
2U96 
2U97 
2U98 
2U99 
21500 
21501 
21502 
21503 
21504 
21505 
21506 
21507 
21508 

21509 . REGION/ JRDX.R1L,JRDX.R1H/JRDX.R2LJRDX.R2H 

21510 QU. REMQUE. REG: 
21511 

21512 VA RCTEMP2] MCHDRJ, 

21513 NERT/QU.REMi3UE.10 
215U =0 

21515 QU. REMQUE. MEM: 

21516 ;0 - ; 

21517 RCTEMP4] MCVA], ; SAVE ADDR IN TEMP4 (DESTINATION OPER), 

21518 PUSH, NEXT/MM.PR8. WRITE. LONG ; PROBE ADDR. 
21519 

21520 ;1 ; 

21521 VA_MCTEMP2]_Q ; SAVE ENTRY IN TEMP2. 

21523 .REGI0N/MISQUE.R1L,MISQUE.R1H/MJSQUE.R2L,MISQUE.R2H/MISQUE.R3L,MISQUE,R3H 
21524 

21525 QU. REMQUE. 10: 

21526 ;•• — 

21527 READ,SIZECLONG3,VA.VA+4 

21528 ^0 
21529 
21530 
21531 
21532 
21533 
21534 
21535 
21536 



SAVE ENTRY IN TEMP2. 



;0 - ■ 

READ,SI2E[LCNG], 

VA RCTEMP3] MCMDR3H0NX(4), 

PU5h,NEXT/MM. PRB. WRIT E.LONG 

;1 

VA rctemp:] memdrl 

SET MM.NOINT 



GET (ENTRY), 



GET (ENTRY)+4. 

SAVE (ENTRY)+4 IN TEMP3. 

PROBE (ENTRY)+A. 



LOAD (ENTRY+4) IN VA & SAVE IN TEMPI, 
ALL REFERENCES OK, DISABLE INT, 
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u 0D06, 088^,3710, 0020, C5D8,00CD, A 

U OCDA, 0980,3C1U0030,2^A7,OADO,A 
U OCDB, OD80,-^C1l,O03O,0^A7,OODO,7 

U 0DO7, 088';,2592,A02C,A5DA,00D0,8 

U 0D08, OC80,3000,O02O,A8';7,00DO,9 

U 0D09, 0^80,2000, 0120. 50^7, 003F, 9 



21537 

21538 

21539 

215A0 =0 

215A1 

21542 

21543 

215AA 

215A5 

21546 

21547 

21548 

21549 

21550 

21551 

21552 

21553 

21554 

21555 

21556 

21557 

21558 

21559 



WRITE, SIZECL0NG3, 
RCTEMP3],MCTEMP3J-C0NX(4) 



; 

VA MCTEMP33+ZLIT0C4J, 
PU5h,NEXT/0U. WRITE. TEMPI 



;1 

VA_M[TEMP4]+ZLJT0C0J 



RCDST.R] MCTEMP2D, 
WRITE NOTREG.SIZELLONG] 



we mctemp3]-rctempi], 
ccOpi.sizeclongj 



W8 mctemp2]-rctempi:. 

CC5P2,SIZECL0NGJ, 

irdi 



SET FORWARD LINK OF PREO TO (ENTRY). 
SAVE (ENTRY) TO SET CONDITION COOES. 



LOAD (ENTRY)+4 

SET BACK LINK OF SUCCESOR TO (ENTRY+4) 



LOAD ADDR(DESTINATION OPERAND ADDRESS) 



SET POINTER TO REMOVED ENTRY. 



SET PSL<N,Z.C>. 



SET PSL<V>. 
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u 02AC, O885,2592,^031,0AA7,0AD2,9 
u 02AD, 0808J001,203UOAA7,OOCD,C 



Misc. and Queue 



INSQHI 



• ( 



Input 
Resources 



Subroutines 



MDR 


TEMPI 
TEMP2 
TEMPA 
TEMPS 
D 

MM. PRB. WRITE. SI2 
QU.REMQHI.20 
QU. SET. LOCK 



header 
entry 

(header) 

header - entry 

header (needed to release lock on fault) 

entry 

successor 



21560 ,TOC 
21561 

21562 ;***************************************************************************** 

21563 ; INSQHI entry. ab, header. aq 
21564 
21565 
21566 
21567 
21568 
21569 
21570 
21571 
21572 
21573 
21574 
21575 
21576 
21577 
21578 
21579 

21580 .REGI0N/IRDX.R1L,IRDX.R1H/IRDX.R2LJRDX.R2H 

21581 =0 

21582 QU. INSQHI : 

21583 ;0 

21584 VA RCTEMP4] MCMDR], 

21585 PU5h,NEXT/Q0. SET. LOCK 
21586 

21587 ;1 

21588 VA D MCTEMP1J+RCTEMP4], 

21589 CLEaR FLAGI 



********i^**<r**i^***********************H********************T»r**** ****** ******* 



LOAD ADDRESS OF HEADER AND SAVE IT- 
SET THE SECONDARY INTERLOCK. 



LOAD ADDRESS OF CURRENT HEAD. 

MAY BE SET BY QU. SET. LOCK FOR REMQXI 



21590 .RE6I0N/MISQUE.R1L,MISQUE.R1H/MISQUE.R2l',M1SQUE.R2H/MISQUE.R3L,MISQUE.R3H 
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U OCOC. OC00,O036,A780,005D,0D68,'^ A79* 
U OCDD, 088^.^008,0030,80A7,OODO,A 
U OOOA, OA86.505A,A05D.8AA7,00D0,B 

U ODOB, 0960. 5C12,0A30, 3847, OQCD.E 

U OCDE, OC8O,A002,A03D,84A7,00FF,8 

U OCDF, OC8OJ001J02O,85D8,0ODO.C 

U ODOC, 0180. 5C11, 0030, 2';A7,OODO,D 

U ODOD, 0080,?592.AO?0.05D8.00DO,E 

U ODOE, 0080. 0C31, 0030. 2AA7,00D0,f 

u GDOF, C880.0038,00?D,85D8.00CE.A 



21591 =0 

21592 

21593 

2159A 

21595 

21596 

21597 

21598 

21599 

21600 

21601 

21602 

21603 

21604 

21605 

21606 =0 

21607 

21608 

21609 

21610 

21611 

21612 

21613 

21614 

21615 

21616 

21617 

21618 

21619 

21620 

21621 

21622 

21623 

21624 

21625 



;0 ' 

CLEAR FLAGO. 

PR08E WRITE?. SIZECIDEP]. 

PUSH. NEXT/MM. PRB. WRITE. SJZ 



;1 

RCTEMP2] M[TEMP4J-Q 



VA_M[TEMP53.RC2ER0].0R.Q 



we MCTEMP5].AND.ZLIT0C7J, 
SET MM.NOINT,WX.EQ.O? 



.0 

VA MCTEMP4:, 
NE5(T/IE.0PER. FAULT 



.1 

WRITE. SIZECL0NG3. 
Q M[TEMP1]+RCTEMP2] 



VA MCTEMP5:+ZLIT0C4D 



WRITE MCTEMP2J.SIZECL0NG3 



VA.D+ZLIT0C4] 



WRITE -Q,SIZECL0N6]. 
NEXT/QU.REMQHI.20 



SET BY QU. SET. LOCK FOR CC SETTING 
CHECK THAT SUCCESSOR CAN BE WRITTEN. 

SAVE HEADER - ENTRY 

LOAD ADDRESS OF ENTRY AND SAVE IT. 

CHECK ENTRY FOR QUAD ALIGNMENT 



NOT ALIGNED. RESERVED OPERAND. 
LOAD ADDRESS OF HEADER 



ALIGNMENT IS OK. 

SET FORWARD LINK IN ENTRY 



LOAD ADDRESS OF ENTRY + 4 



SET BACKWARD LINK IN ENTRY 



LOAD ADDRESS OF SUCCESSOR + 4 



SET BACKWARD LINK IN SUCCESSOR 
GO RELEASE SECONDARY INTERLOCK. 
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LJ 02B2, 0885,2592,4031 ,04A7,04D2, 9 

U 02B3, 0508, 4C11, 0030, 2AA7,00D1,0 

ij 0D10, 0000, 00^6, A020, 0050,0001,1 

U ODH, 0881, 2001, 0031, 0AA7,00D1, 2 



Mi'sc. and Queue 



INSQTI" 



Input 
Resources 



Subroutines 



MDR 


TEMPI 

TEMP4 

TEMPS 

D 

MOR 

MM. PR8. WRITE. SIZ 
OU. UNLOCK 
QU. SET. LOCK 



header 
entry 

(header) 

header (needed to release lock on fault) 

header - entry 

successor 

taU - header 



21626 .TOC 
Pi /^?7 

21628 ;***************************************************************************** 

21629 ; INSQTI entry, ab, header. aq 
21630 
21631 
21632 
21633 
21634 
21635 
21636 
21637 
21638 
21639 
21640 
21641 
21642 
21643 
21644 
21645 

21646 .RE6I0N/IRDX.R1L,IRDX.R1H/IRDX.R2L,IRDX.R2H 

21647 =0 

21648 QU, INSQTI: 

21649 ;0 

21650 VA RCTEMP4] MCMDR3, 

21651 PUSH, NEXT/QD. SET. LOCK 
21652 

21653 ;1 

21654 CLEAR FLAG1, 

21655 VA MCTEMP4D+ZLIT0C4: 

21656 .REGI0N/MI5QUE.R1L,MISQUE.R1H/MISQUE.R2L 

21657 ; - 

21658 CLEAR FLAGO, 

21659 READ,SIZECL0N6] 
21660 

21661 ; - 

21662 VA MCMDR]+R[TEMP43 



********)t***************************t***************************************** 



LOAD ADDRESS OF HEADER AND SAVE IT 



MAY BE SET BY QU. SET. LOCK FOR REMQXI 
LOAD ADDRESS OF HEADER + 4 
MISQUE.R2H/MISQUE.R3L,MISQUE.R3H 

SET BY QU. SET. LOCK FOR CC SETTING 
FETCH (HEADER + 4) 

LOAD ADDRESS OF TAIL 

TAIL •= HEADER + (HEADER + 4) 
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U 0D12, 1981,8C12,OA30,38A7,OOCC,8 
u 0CC8, 0A6O,';0O2,A03D,8'^A7,0OFF,8 



;????VaUclity failure 

U 0CC9, 0^8A,^008,07Bl,A05D,0D68,^i A79* 



U OCCA, OA80,003A,^03D,8AA7,OOD1,3 

U 28C8. OA60,;002,A03D,8AA7,OOFF,8 

U 28C9, 0^8^,^008,0031,^0*^7,0280, A 

U ?8CA, 0-!.80,0036,A760,005D,OD68,^ A79* 
u 28CB, 0A8O,003A,^O3D,84A7,OOP1,3 



21663 

2166A 

21665 

21666 

21667 =00 

21668 

21669 

21670 

21671 

21672 

21673 

2167A 

21675 
21676 
21677 
21678 

21679 r 

21680 28C8: 
21681 
21682 
21683 
2168A 

21685 28C9: 
21686 
21687 

21688 28CA: 
21689 
21690 
21691 

21692 28C8: 
21693 
2169^ 



Wa MCVA].AND.ZLIT0C7], 
WX.EQ.O?, PATCH 

VA MCTEHP4],SET HM.NOINT, 
NE5!T/JE.0PER. FAULT 



RCrE«P5] MCTEMPO-Q, 
PROBE WRITE?, SJZECIDEP:. 

PUSH, NEXT/MH.PRB. WRITE. SI Z 

VA_Q,NEXT/CI. PATCH. RET 

'00***************************** 
VA MCTEMPAJ,SET MM.NOINT, 
NE)?T/JE.OPEft. FAULT 



;01***************************** 
RCTEMP5]^MCTEMPA]-Q 

PROBE WRITE?, SIZECIDEP], 
PUSH, NEXT/MM. PRB. WRITE. SI Z 

;10***************************** 

VA„Q 



** patch to PCS ** 

CHECK TAIL FOR QUAD ALIGNMENT 



BAD ALIGNMENT, RESERVED OPERAND. 
LOAD ADDRESS OF HEADER 
DISABLE MEMORY MANAGEMENT TAKING INTS 
** replaced in PCS ** 

** replaced in PCS ** 
SAVE HEADER - ENTRY 



CHECK THAT TAIL CAN BE WRITTEN 

** replaced in PCS ** 
LOAD ADDRESS OF ENTRY 

BAD ALIGNMENT, RESERVED OPERAND. 
LOAD ADDRESS OF HEADER 
DISABLE MEMORY MANAGEMENT TAKING INTS 
** code in PCS ** 

** code in PCS ** 
SAVE HEADER - ENTRY 

** code in PCS ** 

CHECK THAT TAIL CAN BE WRITTEN 

** code in PCS ** 
LOAD ADDRESS OF ENTRY 
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u 0D13, 0161, BC12,0A30, 3847, OOCE,0 

U OCEO. 0C80,A0O2,4O3D,8AA7,0OFF,8 
U 0CE1, 0C80,5592,A0?0,05D8,00D1,A 
U ODU, OC80,0036,4030,04A7,OOD1,5 

U QD15, 0-^81, 2001, 1021, *i5D8,00D1, 6 

U 0016, 0A81,2592,AA70,0047,00CE,2 

U 0CE2, 0886,1038,005D,80A7,00DT,8 
U 0CE3, 0881, 2001, 0031, 04A7,00D1, 7 
0t)17, 0880,0038,002D,85D8,00D1,8 

U 0D18, 0580,4C11,0030,24A7,OOD1,9 
U 0D19, 0480, 5003, 002D,85D8,00D2,C 



21695 CI. PATCH. RET; 
21696 



WB MCVAJ.AND.ZLIT0E73, 
SET MM.NOINT,WX.EQ.O? 



;0 

VA MCTEMP4], 
NEJ^T/JE.OPER. FAULT 



; 1 - 

WRITE MCTEMP5J,SI2ECL0NG3 

VA VA+4 



WRITE, SIZECLONGJ, 
Q MCMDR:1+R[TEMP51 



21697 

21698 

21699 

21700 =0 

21701 

21702 

21703 

21704 

21705 

21706 

21707 

21708 

21709 

21710 

21711 

21712 

21713 

217H 

21715 

21716 

21717 

21718 =0 

21719 

21720 

21721 

21722 

21723 

2172*; 

21725 

21726 

2)72? 

21728 QU.JNSQTI.10: 

21 729 ; ' 

21730 VA M[rEMPA]+2LiT0C4] 
21731 

21 732 

21733 WRITE RC2ER03-MCTEMP5], 

21 73^^ SJZECLONG],NEXT/QU. UNLOCK 



we MCMDR], 

wxTne.o? 



;0 

MCTEMP1] RCZEROJ-Q, 

next/qu.Tmsqtj.io 



;l— 

VA.MCMDRD+RCTEMPA3 
WRITE ■■Q,SIZECL0NG] 



CHECK ENTRY FOR QUAD ALIGNMENT 
DISABLE MEMORY MANAGEMENT TAKING INTS 



LOAD ADDRESS OF HEADER 
SET FORWARD LINK IN ENTRY 



SET BACKWARD LINK IN ENTRY 
CHECK IF FIRST ENTRY IN QUEUE 



SAVE FORWARD LINK TO ENTRY 

WHICH WILL BE STORED LATER IN HEADER 



LOAD ADDRESS OF TAIL 

SET FORWARD LINK IN OLD TAIL TO ENTRY 

LOAD ADDRESS OF HEADER + 4 



SET BACKWARD LINK IN HEADER 

GO RELEASE SECONDARY INTERLOCK. 
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U 03AC, 0981, 2C1C, 7020, 0CA7, 0028, A 



U 02BA, 0AAD,B00C,7031,0AA7,0AD2,9 
U 02B8, 0800,A001,2030,A^A7,OOD1,A 
U ODIA, 0080,1592,AA70,00A7,00CE,4 
U OCE'^, 0A8';,05e2,A030,80A7,00Dl,C 
U 0CE5. 088A,0582,A020,8050,OOD1,8 



Misc. and Queue 



REMQHI 



21735 -TOC 



REMQHI 
Input 

Resources 



header. ab, addr.wl 



VA 
Q 

TEMPI 
TEMP2 
TEMPA 
TEMPS 
D 



Subroutines 



MM. PRB. WRITE. SIZ 
QU. REMQHI. 20 
QU-SET.LOCK 



21758 
21739 
217A0 
217^1 
21742 
21743 
2174A 
21745 
21746 
21747 
21748 
21749 
21750 
21751 
21752 
21753 
21754 

21755 .RE6I0N/IRDX.R1L,IRDX.R1H/1RDX.R2LJRDX.R2H 

21756 QU. REMQHI. REG: 

21757 ; - 

21758 MCMDR] VA ZLIT0C13 

21759 =0 " 

21760 QU. REMQHI; 

21 761 ; 

21762 VA RCTEMP4] Q Q^MCVA], 

21763 SET FLA61, 

21764 PUSH, NEXT/QU. SET. LOCK 
21765 

21 766 ; 1 - 

21767 CLEAR FLAGO, 

21768 VA D MCTEMP4J+RCTEMP1] 

21769 ,REGI0N/MI5q0E.R1L,M1SOUE.R1H/MISQUE.R2L 

21 770 ; 

WB MCTEHPI], 
WX.NE.O? 



addr 
header 

(header) 

header - entry 

header (needed to release lock on fault; 

entry 

successor 



***************************************************************************** 



REGISTER MODE ENTRY POINT 

CLOBBER MDR TO AVOID RESERVED OPERAND. 



21771 

21773 

21774 =0 

21775 

21776 

2M11 

21778 

21779 

21780 



;0 • 

RCTEMP2] D, 
NEXr/OU, REMQHI. 10 



;1 

READ^SJZECLONG], 
RCTEMP2] D 



MOVE DESTINATION ADDRESS TO AND 
LOAD ADDRESS OF HEADER AND SAVE IT. 
SET FOR USE BY QU, SET. LOCK 
SET THE SECONDARY INTERLOCK. 

HEAD = HEADER + (HEADER) 
SET BY QU. SET. LOCK FOR CC SETTING 
LOAD ADDRESS OF HEAD AND SAVE IT. 
MISQUE.R2H/MISQUE.R3L,MISQUE,R3H 

CHECK IF QUEUE IS EMPTY 



SAVE ADDRESS OF HEADER AS NEW HEAD 



GET FORWARD LINK FROM HEAD AND MOVE 
ADDRESS OF HEAD FOR NEXT CALCULATION 
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U ODIB, 048S,200n0030,80A7,OOD1,C 

U ODIC, OD80,2C12,OA30,38A7,OOCE,6 

u 0CE6, 0A60,'^002,'«05D,8^A7,00FF,8 
U 0CE7, 0580,2C11,0030,2M7,00CE,8 

U 0CE8, 0^^80,0036,^760.0050,0068,^ 479* 
U 0CE9, 0A60,003A,A03D,8AA7,00D1,D 

U ODID, 008';,05B2,''-.02C,A5[)A,00D1,E 
U 0D1E, 0580, 2C11, 0030, 24A7,00D1,F 



U 0D1F, OOU,A0OO,0A20,85D8,08CE,A 3A5* 



u OCFA, 0486, 15BF, 0030, 80';7,00D^,C 
U OCEB, 0C56,15BF, 0030, 8047, 00D2,C 



21781 

21782 

21783 

21784 QU, REMQHJ. 10: 

21785 



R[TEMP2].M[HDR3+RB 



W8 MCTEMP2J.AND.2LIT0C7], 
WXTEQ.O? 



21736 

21787 

21788 

21789 =0 

21790 

21791 

21792 

21793 

21794 

21795 

21796 =0 

21797 

21798 

21799 

21800 

21801 

21802 

21803 

21804 

21805 

21806 

21807 

21808 

21809 

21810 

21811 

21812 

21813 

21814 

21815 

21816 =0 

21817 QU. REMQHJ. 20: 

21819 MCTEMPl] -RCTEMP2], 

21820 NEXT/OU.DNLOCK 
21821 

21822 ;1 

21823 MCTEMP1] "RCTEMP2], 

21824 SET FLAGS, NEXT/OU. UNLOCK 



NEW HEAD = HEAD + (HEAD) 
SAVE ADDRESS OF NEW HEAD 



;0 -"- 

VA MCTEMP4],SET MM.NOJNT, 
NERT/IE.OPER. FAULT 

; 1 

VA^M[TEMP2]+2LJT0C4J 

; ■ 

PROBE WRJTE?,SJZECJDEP], 
PUSH, NEXT/MM. PRB.WR J TE.SJZ 

;1 ~ 

VA_Q,SET MM.NOJNT 



RCDST.R] 0, 

WRJTE NOTRECSJZECLONGD 



VA MCTEMP21+ZLJT0E4J 



CLEAR FLA62, 
WRJTE, SIZECLONGJ, 
RCTEMP2] HETEMPO-RB, 
WX.EQ.O? 



CHECK NEW HEAD FOR QUAD ALJGNMENT 



BAD ALJGNMENT, RESERVED OPERAND 

LOAD ADDRESS OF HEADER 

DJSABLE MEMORY MANAGEMENT TAKJNG JNTS 



LOAD ADDRESS OF NEW HEAD + 4 

CHECK NEW HEAD + 4 FOR WRJTE ACCESS 



DJSABLE MEMORY MANAGEMENT TAKING JNTS 
LOAD OESTJNATION ADDRESS 



WRJTE DESTJNATJON POJNTER TO ENTRY 
LOAD ADDRESS OF NEW HEAD + 4 



CLEAR HERE, THEN SET JF LAST ENTRY 
SET BACKWARD LJNK IN NEW HEAD 
SAVE FOR CALCULATING HEADER LINK 
CHECK IF REMOVED LAST ENTRY 



DID NOT REMOVE LAST ENTRY FROM QUEUE 
SAVE HEADER FORWARD LINK 



REMOVED LAST ENTRY FROM QUEUE 
SAVE HEADER FORWARD LINK 
PSL<Z> <- 1 
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: REMQTI 



U 03AD, 0181, 2C1C, 7020, 0CA7,002C.A 



U 02CA, 0^AD,800C,7031,0AA7,0AD2,9 

U 02CB, 0DOO,AC11,OO30,2AA7,OOD2,O 
U 0D20, 0880,0036, A020, 0050, 0002,1 
U 0D21, 0C81, 2001, 2031, 00-^7, 00D2, 2 

u 0D22, OD80,OC32,OA30,38^7,OOCE,C 



28-N0V-83 
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REMQTI 



21825 .TOC 

21826 

21827 !************************ ,t***,^*tk******************** *****************+******* 



REMQTI 
Input 

Resources 



header. ab, addr.wl 



VA 
Q 

TEMPI 
TEMP2 
TEMPA 
TEMPS 
D 



Subroutines 



MM. PRB. WRITE, SIZ 
QU.REMQHI.20 
QU. SET. LOCK 



21828 
21829 
21830 
21831 
21852 
21833 
2183A 
21835 
21836 
21837 
21838 
21839 
218^0 
218A1 
218A2 
218^3 
218AA 
218';5 ,REGI0N/IRDX.R1L,IRDX.R1H/IRDX.R2L,IRPX.R2H 

218A6 QU.REMQTJ.RE6: 

218^7 ; 

21848 Q MCMDR: VA ZLIT0C1J 

218/;9 =0 " 

21850 QU. REMQTI: 

21851 ;0 

21852 VA RCTEMPA] Q Q HCVA], 

21853 SET FLAG1, 

21854 PUSH, NEXT/QU. SET. LOCK 
21855 

21856 ; 1 

21857 CLEAR FLA60, 

21858 VA MCTEMP4]+ZLIT0[4] 

21859 .REGI0fg/MlSQUE.RlL,MISQUE.R1H/MISQUE.R2L 
21860 

21861 READ,SIZE[L0N6D 
21862 
21863 

2186A D M[MDR]tRCTPMP4] 
21865 
21866 

21867 we D.AND.ZLIT0C7J, 

21868 WXTEQ.O? 



addr 
header 

(header) 

header - entry 

header (needed to release lock on fault) 

entry 

successor 



***************************************************************************** 



.REGISTER MODE ENTRY POINT 

CLOBBER MOR TO AVOID RESERVED OPERAND. 



MOVE DESTINATION ADDRESS TO Q AND 
LOAD ADDRESS OF HEADER AND SAVE IT. 
SET FOR USE BY QU. SET. LOCK 
SET THE SECONDARY INTERLOCK. 



SET BY QU. SET. LOCK FOR CC SETTING 
LOAD ADDRESS OF HEADER + 4 
MISQUE.R2H/MISQUE.R3L,MISQUE.R3H 

FETCH LINK TO TAIL 

SAVE ADDRESS OF TAIL 

CHECK TAIL FOR QUAD ALIGNMENT 



CMT098.MCX 
MISQUE.MIC 
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U OCEC, 0A60,4002,A03D,8^A7.00FF,8 
U OCEO, 058O,0C31,O03O,2'!.A7,O0D2,3 

U 0023, 088A,05D2,A020,8050,00D2,A 
u 0D2A, CA85, 2001, 0030, 8AA7,00CE,E 

U OCEE, 0480,0036,A7B0,005D.0D68,A A79* 

U OCEF, O58O,2C12,''A3O,38A7,00CF,0 

U OCFO, 0^60,A002,A03LV8AA7,OOFF,8 
U 0CF1, OC60,003A,A03D,8AA7,0002,5 

U OD25, 088A.05B2,A02C,A5DA,00D2,6 
U 0D26, 0r>80,ACl1,0030,2AA7,00D2,7 

U 0D27, 0080,^003,0A60,85D8,08CF,2 339* 

U OCFc^, 0156, 1C37. 0030, 00^7, 00D2,C 
U 0CF3, OC10,2002,A03D,8AA7,OOP2,3 
U 0D28, 0^80, 2003, 0021, 05D8,00D^,f. 



21869 =0 

21870 

21871 

21872 

21873 

2187A 

21875 

21876 

21877 

21878 

21879 

21880 

21881 

21882 

21883 =0 

2188A 

21885 

21886 

21887 

21888 

21889 

21890 

21891 =0 

21892 

21893 

2189A 

21895 

21896 

21897 

21898 

21899 

21900 

21901 

21902 

21903 

2 190 A 

21905 

21906 

21907 

21908 

21909 =0 

21910 

21911 

21912 

21913 

2191A 

21915 

21916 

21917 

21918 
21919 

21920 



;0 

VA M[TEMPA],SET MM.NOJNT, 
NEJiT/JE.OPER. FAULT 



;1 

VA D+ZLIT0C4] 



READ,SIZErLONGJ, 
RCTEMP2]_D 



VA_RCTEMP2].MCMDRJ+R8 



• 

PROBE WRITE?, SJZECIDEP], 
PUSH, NEXT/MM. PRb. WRITE. SI Z 



;1 - 

we «CTEMP2].AND.ZLnOC7J, 

wxTeq.o? 



;0 

VA MCTEMPAD,SET MM.NOINT, 
NEST/IE.OPER. FAULT 



;1 ■ 

VA^CSET MM.NOINT 



REDST.R] 0, 

WRITE N0TREG,SIZE[L0NG] 



VA^MCTEMPAD+ZLITOCA] 



WRITE RCTEMP2]"MCTEMP^], 
SIZE[LONG],WX.NE.O? 



;0 

METEMPI] ZlITOCO], 
SET FLA62, 
NEXT/QU. UNLOCK 



CLEAR FLAG2, 
VA M[TEMP2] 



WrtlTF RC1EMPAD-METEMP2], 
S]ZE[LONG],NEXT/0U. UNLOCK 



LOAD ADDRESS OF HEADER 

DISABLE MEMORY MANAGEMENT TAKING INTS 



LOAD ADDRESS OF LINK TO NEW TAIL 



FcTCH LINK TO NEW TAIL 

MOVE D TO TEMPCFOR LATER CALCULATION) 



COMPUTE ADDRESS OF NEW TAIL 



CHECK THAT NEW TAIL CAN BE WRITTEN 



CHECK THAT NEW TAIL IS QUAD ALIGNED 



BAD ALIGNMENT, RESERVED OPERAND 

LOAD ADDRESS OF HEADER 

DISABLE MEMORY MANAGEMENT TAKING INTS 

DISABLE MEMORY MANAGEMENT TAKING INTS 
LOAD ADDRESS OF DESTINATION 



WRITE DESTINATION POINTER TO ENTRY 



LOAD ADDRESS OF HEADEK + A 



SET BACKWARD LINK IN HEADER 
CHECK IF REMOVED LAST ENTRY 



QUEUE IS EMPTY, ZERO HEADER 



tOAD ADDRESS OF NEW TAIL 



SET FORWARD LINK IN NEW TAIL 



CMT098.MCX 
MISQUE.MIC 
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N 9 



u 0D29, OD80,AC12.0A30,5847,OOCF,4 

U OlK, 0080,0036, 4030, 0047, OOFF, 8 

U 0CF5, 0080. 4008, AA70, 00^7, OOCF, 6 

0CF6, 0C80, 0036, 4030, 0047, OOFF, 8 

i.i 0CF7, 0080, 0036, 4020, 0053, 00D2, A 

J 0D2A, 19Ee,CC37, 0030,9847,0002, 8 



16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
QU. SET. LOCK 

: QU. SET. LOCK" 



28-NOV-83 

** Misc. and Queue 
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21921 .TOC 
21922 

21923 ;***************************************************************************** 
Entry points QU.LOCK 



Input 



21924 

21925 

21926 

21927 

21928 

21929 

21930 

21931 

21932 

21933 

21934 

21935 

21936 

21937 

21938 

21939 

21940 

21941 

21942 

21943 

21944 

21945 

21946 

21947 

21948 

21949 QU. SET, LOCK: 

21950 

21951 

21952 

21953 

21954 =0 

21955 

21956 

21957 

21958 

21959 

21960 

21961 =0 

21962 

21963 

21964 

21965 

21966 

21967 

21968 

21969 



Resources 
Output 



VA 

TEMP4 



FLAG1 
MDR 



TEMPI 

FPDOFFSET 

FPD 

FLAGi 

FLAG2 

SOFTWARE INTERLOCK 



Address of header 

Address of header 

If INSOXI then address of entry 

If REMQXI then address of destination 

If INSOXI then clear 

If REMQXI then set 

Read header 

(header) 

19. 

Set 

Set if queue is empty else clear 

Set if queue is empty else clear 



Set 



QU.LOCK checks that "header" is quad aligned and not equal to 
"addr" or "entry" respectively for REMQXI and INSQXI. 
Then the header is re^d and the software interlock checked and 
set if clear. 

iHr****iy****i^*A******^'^********'^************* *********************************** 



WB MCTEMP4 ,AND.2LIT0C7], 
WXTbQ.O? 



;0- • 

NEXT/IE. OPER. FAULT 



;1 

WB M[TEMP4].X0R.Q, 
WXTNE.O? 



;0 • 

NEXT/JE. OPER. FAULT 



. 1 

READ. MOD. LOCK, SIZECLONG] 

MCFPDOFFSET] ZLIT0L19.] ,SET FPD, 
PATCH 



CHECK HEADER FOR QUAD ALIGNMENT 



TAKE A RESRVED OPERAND FAULT 



CHECK HEADER .NE. (ADDR OR ENTRY) 
(ADDR JF INSQ, ENTRY IF REMQ) 



TAKE A RESRVED OPERAND FAULT 

ATTEMPT TO SET SECONDARY LOCK 

** jump to PCS ** 

SETUP TO RELEASE LOCK IF FAULT OCCURS 



C'^T098.MCX 
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u OD^B, U8^5, ^592, A270,^;0A7, 0131-2 



OCCE, OD80,U1?,OA30,384/',OOCF,8 



UCC^. 0CE^,QU56,A030,8387/J002,E 



U 0CF8, 0A60,A002,A03D,8AA7,00FF.8 



i* Qa9, 0^'^8J*>9r^AA30,00^7,08Cf ,A 322* 



ij OtFA, 050a,U12/40AO,0[)DQ,OuOOJ 



ULf'B, Ot>SOjn?,AUAO,CtJPB, 0000,1 



SET FLAGO, 

RCTEMP13 M[«DR],W8<1-0>?, 

NEXT/QU. Cock. CHECK 



;^^f(/t/tfi/tf^/f/f^tftMftftftftftftMftffftffttftffftftftff; software lock already set 



RCTEMP2] FLAGS, CLEAR FPD, 
NEXT/OU.ONLOCK.10 



21970 
21971 
21972 
21973 
2197A 

21975 =10 

21976 QU. LOCKED. ALJCr^l: 

? 1 977 ; 1 0ff^ft^ftitft^ft/tffMftffffffffftffftUMftifftftftlfft 

21978 WB MCTEMP1].AN0.ZL1T0[7], 

21979 WX7EU.0?,NEXT/QU. CHECK. ALIGN 
21980 

21981 
21982 
21983 
21984 

21985 =0 

21986 QU. CHECK. ALIGN: 

21987 ; Of^itftftfiHHttHttHft»ft»ftft»^ttftttfifitttt^Uttft 

21988 VA MCTEMPA3,SET MM.NOJNT, 

21989 NEJ?T/JE.0PER. FAULT 
21990 

21991 QU. CHECK. ALIGN. 1: 
21992 
21993 
2 199 A 
^1995 =:0 
21996 
21997 

21998 
21999 
22000 
22001 
22002 
22003 
22004 
22005 



«* replaced <n PCS ** 
SET INCASE LOCKED OUT 
SEE IF LOCK ALREADY SET 



** replaced in PCS ** 

SOFTWARE LOCK SET,WB<2-1> NOT ZERO 

THIS SHOULD 60 TO IE .OPER. FAULT 

BUT THIS WAY SAVE MODIFYING THIS ROW 



;1 

SET FLAG1, 

W9 «CTEMP1],WX.EQ.O? 



;0 

WRITE. UL MCTEMP13.0R.ZLIT0C1], 
CLEAR FLAGl, 
SIZECL0NG3, RETURN C+13 



; 1 

WRITE. UL MCTEMP13.0R.ZLITOC1D, 

SlZErL0NG3, 

SET FLAG2, RETURN C+13 



PREPARE TO SET CONDITION CODES 
** replaced in PCS ** 



** replaced in PCS ** 

LOAD ADDRESS OF HEADER 

DISABLE MEMORY MANAGEMENT TAKING JNTS 



SEE HEADER COMMENT 

CHECK IF QUEUE IS EMPTY TO SET CC'S 

RELEASE HARDWARE LOCK, AND SET 

SOFTWARE LOCK 

SEE HEADER COMMENT 



RELEASE HARDWARE LOCK, AND SET 
SOFTWARE LOCK. SET PSL<7> FOR REMQXl 

NO ENTRY TO REMOVE 



CMT098.MCX 
MISQUE^MIC 



MICR02 1M(01) 28-NOV- 
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;?928, 00^5, ^592,A030,':.0'^7, 029?, C 
U 292C, 0980JC12,OA30,30^7,OA93,2 355* 

u 2932, O8EO,1592,*;O20,05De,0OFF,8 

J 2933, 018OjCl2,0A30,084r,0A93,^ 335* 

U 293^, OCE^, 0036, A030, 8387, 00D2,E 
U 2935, 0480,0036,A030,00<i7,OOCF,9 



22006 2928: 

22007 

22008 

22009 

220^0 292C: 

22011 

22012 

22013 

220U 2932: 

22015 

22016 

22017 

22018 

22C19 2933: 

22020 

22021 

22022 

22023 293/.: 

22024 

22025 

22026 

22027 2935: 

22028 

22029 



C 10 
•83 16:30:35 CLOKX Rev 13.00, 
: QU.SEiMOCK 



SET FLAGO, 
RCTEMP1] MCMDR3 



WB MCTEMP1J.AND.ZLIT0C6], 
WXTEQ.O? 

write. ul m[temp1],sjzecl0ng], 
clear fpo, 
next/je.oper. fault 

wb'mctempid.and.zlitoci], 

WXTEQ.O? 

R[TEMP2]"'flAGS, CLEAR FPD, 
NEXT/QU.DNLOCK.10 

.'yJEXT/QU. CHECK. ALIGN. i 
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; "f* u-code in PCS ** 

; SET INCASE LOCKED OUT 

; SEE IF LOCK ALREADY SET 

; ** u-code in PCS ** 

; CHECK IF (HEADER)<2-1> BITS ARE ZERO 



RESERVED OPERAND, TAKE FAULT EXIT 
RELEASE HAREWARE LOCK 
** u-code In PCS ** 



** u-code in PCS ** 

CHECK IF 2ND INTERLOCK BIT SET 



2m INTERLOCK IS SET 

PREPARE TO SET CONDITION CODES 

** u-code in PCS ** 

2ND INTERLOCK ISN'T SET 
** U-code in PCS ** 



CMT098.MCX 
MISQUE.MIC 
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: QU. UNLOCK" 
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U 0D2C, 0CEO,^002.^O3D,8AA7,00D2,D 
U 0D2D, 088^, 0036, ^020, 8393, 00D2,E 
U 002E, 0C80, 2592, 4030, 00A7,00D2,F 

U 0D2F, 0480, 1592, 4120, 05D8,003F, 9 



22030 .TOC " Hisc, and Queue 
22031 

Entry point QU. UNLOCK 



Input 



TEMPI 
TEMP4 



QU. UNLOCK 15 the normal exit for REMOXl and INSQXI. 

QU. UNLOCK, 10 is branched to if Isb of header already set 

**i^*****n***i^******Jt^km*************************************** *************** 



22033 
22034 
22035 
22036 
22037 
22038 
22039 
22040 
22041 
22042 
22043 

22044 QU. UNLOCK: 

22045 ; - 

22046 VA MCTEMP4], CLEAR FPD 
22047 

22048 

22049 READ. MOO, LOCK, SIZETLONG:, 

22050 RCTEMP2] FLAGS 
22051 

22052 QU. UNLOCK, 10: 

22053 

22054 CC MCTEMP2] 

22055 

22056 

22057 

22058 

22059 

22060 

22061 

22062 

22063 

22064 

22065 

22066 

22067 

22068 

22069 

22070 

22071 

22072 

22073 

22074 

22075 

22076 

22077 

22078 

22079 

22080 

22081 

22082 

22083 

22084 



New contents of header 
Address of header 



WRITE. UL MCTEMP1],SJZECL0N63, 
IRD1 



LOAD ADDRESS OF HEADER 

PREPARE TO SET CONDITION CODES. 

THIS IS AN ENTRY FOR SOFTWARE 
INTERLOCK ALREADY SET 

RELEASE BOTH INTERLOCKS 



; the following 2 locations are in decmal.mic module 



1296: ;++++++++ force address ++++++++; 



QU.RESV.OPER: 



; CAN'T COMPLETE INTERLOCKED QUE INSTR 



M[TEMP6]^RCMM.TEMP3J 



; SAVE FAULTING ADDRESS INCASE 
; IN CASE OF A TB-MISS ON HEADER 



1297: ;+++++++ force address ++++++++*; 



READ. MOD. LOCK, SI ZECLONGJ, 
CLEAR FPD, 
NEXT/QU.RESV. FIX 



; GET SET TO READ HEADER 

; WITH HARDWARE INTERLOCK IN EFFECT 



; REMAINDER IN DECMAL MODULE 



1052: 
QU.RESV 



+++++V+ force address ++++++++*; 
FIX: 



WRITE. UL M[TEMP1].ANDN0T.ZLIT0Cl!l, 

SIZECLONG] 



; CLEAR SOFT LOCK BIT 

; AND UNLOCK HARDWARE INTERLOCK 



1066: ;+++++++ force address ++++++++*; 



CMT098.MCX 
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U 0030, 00E0J592,4020,05D8,00BF,D 



U OBFD, 0885,E036,4BB0,00A7,0AF5,A 
U OBFF, 0^80,0036, 4030, 00A7,00FE, 2 



RCMM.TEMP3] MCTEMP63, 
NEXT/QU.RES5.EXIT 



RECOVER ORIGINAL FAULTING ADR 
RETURN TO EXCEPTION HANDLER FLOW 



RELEASE BOTH INTERLOCKS 



22085 
22086 
22087 
22088 

22089 FREE.0D3O: 

22090 ;+++++++ force address ++++++++* 

22091 ; - 

22092 WRITE. UL MCTEMP1 J,SIZECLONG], 

22093 CLEAR FPD 
22094 

22095 08FD: 

22096 QU.RESV.EXIT: 

22097 ;+++++++ force address ++++++++* 

22098 RETEMPO] RBSP,RBSP.EQ.O?,PUSH, 

22099 NEXT/IE. RBS.RBACK 
22100 

22101 OBFF: 

22102 ;++f++++ force address ++++++++*; 

22103 NEXT/JE. PACK. DONE ; INCASE A TB-MISS HAD OCCURRED 



ROLL BACK SIDE EFFECTS 



CMT098.MCX 


MISQUE.MIC 


22105 


.NOBIN 


22106 




22107 


.ICODE ; 


22108 


0B9: 


22109 




22110 


.OCODE 


22111 


0B9: 


22112 




22113 




221U 


.ICODE 


22115 


0B8: 


22116 




22117 


.OCODE 


22118 


0B8: 


22119 




22120 




22121 


.ICODE 


22122 


003: 


22123 




2212A 


.OCODE 


22125 


003: 


22126 




22127 




22128 


.ICODE 


22129 


000: 


22150 




22131 


.OCODE 


22152 


000: 


22135 




2213-i 




22155 


.ICODE 


22156 


OOA: 


22157 




22138 


.OCODE 


22159 


OOA: 


22M*0 




22U1 




22^^2 


.ICODE 


22U3 


05C: 


22^^i^ 




22^^^ 


.OCODE 


22U6 


05C: 


22U7 




22M^d> 




22U9 


-ICODE 


22150 


05D: 


22151 




22152 


•OCODE 


22153 


05D: 


•2215-^ 





MICR02 1M(01) 
Misc. and Queue 
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F 10 
16:30:35 

: Ird 



;22104 .TOC " Misc. and Queue 



OPS REG 

FPD [NOPKIE.OPCOD.DEC 
IRD1CL0DDE0S.RED 

CNT0EN0P3CMS.B1CPSW 
CNTIENOPDCIE.BAD.IRD 



FPD CNOPJCIE.OPCOD.DEC 
IRD1EL0DJC0S.RED 

CNTOENOPKMS.BISPSW 
CNTICNOPKIE.BAD.IRD 



FPD CNOPJCIE.OPCOD.DEC 
IRD1EN0P3EMS.BPT 

CNTOCNOPJEJE.BAD.IRD 
CNTICNOPDCIE.BAD.IRD 



FPD ENOPKIE.OPCOD.DEC 
IRD1CN0PKMS.HALT 

CNTOCNOPDCIE.BAD.IRD 
CNT1CN0P3EIE.8AD.IRD 



FPD CNOPJCIE.OPCOD.DEC 
IRDICLODJEOS.RED 

CNTOCLODJCOS.RED 
CNT1EN0P][MS. INDEX 



FPD CNOPJCIE.OPCOD.DEC 
IRDULODJCOS.ADD 

CNTOCLODJCOS.ADD 
CNTICNOPJEQU.INSQHI 



FPD CNOPJCIE.OPCOD.DEC 
IRDIlLODJCOS.ADD 

CNTOELODJEOS.ADD 

CNTICNOPJCQU.INSQTI 



MEM 



JEMS.8ICPSW 
JCIE.BAD.IRD 



J 

J 

JCMS.BISPSW 
JCIE.BAD.IRD 



J 
J 

JCIE.BAD.IRD 
JCIE.BAD.IRD 



J 
J 

JCIE.BAD.IRD 
JCIE.BAD.IRD 



J 
J 

JCOS.RED 
JEMS. INDEX 



J 
J 

JCOS.ADD 
JEQU.INSQHI 



J 
J 

JCOS.ADD 

JCQU.INSQTI 



CLOKX Rev 13.00, Clock rate 
Rom Definition 


= 160ns 


e : Ird Rom 


Definition" 


OPS FPA REG 
CNOPJCIE.OPCOD.DEC 
CLODJCOS.RED 


FPA MEM 
J, 
J 


J EN0PJCMS.6ICPSW 
J CNOPJCIE.BAD.IRD 


JCMS.BICPSW 
JCIE.BAD.IRD 


CNOPJCIE.OPCOD.DEC 
CLODJCOS.RED 


J, 
J 


J CNOPJCMS.BISPSW 
J CNOPJCIE.BAD.IRD 


JCMS.BISPSW 
JCIE.BAD.IRD 


CNOPJCIE.OPCOD.DEC 
CNOPJCMS.BPT 


J, 
J 


J CNOPJCIE.BAD.IRD 
J CNOPJCIE.BAD.IRD 


JCIE.BAD.IRD 
JCIE.BAD.IRD 


CNOPJCIE.OPCOD.DEC 
CNOPJCMS.HALT 


J, 
J 


J CNOPJCIE.BAD.IRD 
J CN0PJCIE.BAD,IRD 


JCIE.BAD.IRD 
JCIE.BAD.IRD 


CNOPJCIE.OPCOD.DEC 
CLODJCOS.RED 


J, 
J 


J CLODJCOS.RED 
J CNOPJCMS. INDEX 


JCOS.RED 
JCMS. INDEX 


CNOPJCIE.OPCOD.DEC 
CLODJCOS.ADD 


J, 

J 


J CLODJCOS.ADD 
J CNOPJCQU.INSOHI 


JCOS.ADD 
JCQU.INSOHI 


CNOPJCIE.OPCOD.DEC 
CLODJCOS.ADD 


J, 

J 


J CLODJCOS.ADD 
J CNOPJCQU.INSQTI 


JCOS.ADD 
JCQU.INSQTI 
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;BICPSW 



;BISPSW 



;BPT 



;HALT 



; INDEX 



;INSQHI 



;INSQTI 



CMT098.MCX 


MISQUE.MIC 


22155 


. I CODE ; 


22156 


OOE: 


22157 




22158 


.OCODE 


22159 


OOE: 


22160 




22161 




22162 


.ICODE 


22163 


ODC: 


2216A 




22165 


.OCODE 


22166 


ODC: 


22167 




22168 




22169 


.ICODE 


22170 


001: 


22171 




22172 


.OCODE 


22173 


001: 


2217A 




22175 




22176 


.ICODE 


22177 


OBA: 


22178 




22179 


.OCODE 


22180 


OBA: 


22181 




22182 




22183 


.ICODE 


2218A 


OBB: 


22185 




22186 


.OCODE 


22187 


OBB: 


22188 




22189 




22190 


.ICODE 


22191 


05E: 


22192 




22193 


.OCODE 


22194 


05E: 


22195 




22196 




22197 


.ICODE 


22198 


05F: 


22199 




22200 


.OCODE 


22201 


05F: 


22202 




22201 




2220A 


.ICODE 


22205 


OOF; 


•22206 




22207 


.OCODE 


2220B 


OOF: 


•22209 





MICR02 1M(01) 
Misc. and Queue 

OPS REG 

FPD [N0P3CIE.OPC0D.DEC 
IRD1CL0DDE0S.ADD 

CNTOELODDCOS.ADD 
CNTICNOPDCQU.INSQUE 



FPD [NOPDEIE.OPCOD.DEC 
IRD1CL0D3C0S.WRT1 

CNTOENOPDCMS.MOVPSL 
CNT1CN0PJCIE.BAD.IRD 



FPD CNOPJCIE.OPCOD.DEC 
IRDICNOPDCMS.NOP 

CNTOCNOPJCIE.BAD.IRD 
CNTIENOPDCIE.BAD.IRD 



FPD [NOPJCIE.OPCOD.DEC 
IRDICLODDCOS.RED 

CNTOCNOPJCMS.POPR 
CNT1EN0PDEIE.8AD.IRD 



FPD [NOPDCIE.OPCOD.DEC 
IRDICLODDEOS.RED 

CNTOENOPDEMS.PUSHR 
CNT1CN0P3CIE.BAD.IRD 



FPD CN0P3E1E.0PC0D.DEC 
IRD1CL0D3C0S,ADD 

CNTOCLODJCQU.REMQHI.REG 
CNT1[N0P]CQU,REMQHI 



FPD CN0P1CIE.0PC0D.DEC 
IRDULODJCOS.ADD 

CNTOCLODJCOU.REMQTI.REG 
CNTIlNOPJEQU.REMQTI 



FPD CNOPJCIE.OPCOD.DEC 
IRDULODJCOS.ADD 

CNTOCLODJCQU.REMQUE.REG 
CNT1CN0PJCQU.REM0UE.MEM 



28-N0V-83 16:50: 


G 10 
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= 160ns 
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MEM 
] 
] 


OPS FPA REG 
CN0P3CIE.0PC0D.DEC 
CL0D3C0S.ADD 


FPA MEM 
3, 
3 


;INSOU£ 


DCOS.ADD 
DCQU.INSOUE 


3 CL0D3C0S,ADD 
3 CN0P3CQU..INSQUE 


3C0S.ADD 
3CQU.INSQUE 


J / 


3 


CN0P3EIE.0PC0D.DEC 
CL0D3E0S.WRn 


]■ 


;MOVPSL 


3CMS.M0VPSL 
3CIE.BAD.IRD 


3 CN0P3CMS.M0VPSL 
3 CN0P3CIE.BAD.IRD 


3CMS.M0VPSL 
3CIE.BAD.IRD 


J t 


3 
3 


CN0P3CIE.0PC0D.DEC 
CN0P3CMS.N0P 


3, 
3 


;NOP 


3CIE.BAD,IRD 
3CIE.8AD.IRD 


3 CN0P3CIE.8AD.IRD 
3 EN0P3CIE.BAD.IRD 


3CIE.BAD.IRD 
3CIE.BAD.IRD 


J ^ 


3 
3 


CN0P3CIE.0PC0D.DEC 
EL0D3C0S.RED 


3, 
3 


;POPR 


3CMS.P0PR 
3CJE.BAD.IRD 


3 CN0P3CMS.P0PR 
3 CN0P3CIE.BAD.IRD 


3CMS.P0PR 
3EIE,BAD.IRD 


J / 


3 
3 


CN0P3CIE.0PC0D.DEC 
CL0D3C0S.RED 


]■ 


;PUSHR 


3CMS.PUSHR 
3CIE.BAD.IRD 


3 CN0P3CMS.PUSHR 
3 CN0P3CIE.BAD.IRD 


3CMS.PUSHR 
3CIE.BAD.IRD 


J f 


3 
3 


CN0P3CIE.0PC0D.DEC 
CL0D3C0S.ADD 


3, 
3 


;REMQHI 


3C0S.URT2 
3EQU.REMQHI 


3 CL0D3CQU.REMQHI.REG 
3 CN0P3CQU.REMQHI 


3COS.WRT2 
3CQU.REMQHI 




3 

3 


CN0P3CIE.0PC0D.DEC 
CL0D3C0S,ADD 


1 


;REMQTI | 

i 
1 


3COS.WRT2 
JCOU.REMQTJ 


3 CL0D3CQU.REMQTI.REG 
3 CN0P3CQU.REMQTI 


3COS.WRT2 
3CQU.REMQTI 


-. 1 

3 ! 

i 


J 
3 


CN0P3CIE.0PC0D.DEC 
CL0D3C0S.ADD 


3, 
3 


;REMQUE 

! 


3C0S.WRT2 
3CQU.REMQUE.MEM 


3 [L0D3CQU.REMQUE.REG 
3 CN0P3[QU,REMQUE.MEM 


3COS.URT2 
3CQU.REMQUE.MEM 


1 
J t 



CMT098.MCX 

MISQUE.MIC 



MICR02 1M(01) 
Misc. and Queue 

REG 



22210 .ICODF ; OPS 

22211 OFC: FPD [NQPJCMS.XFC 

22212 IRDUNOPDCMS.XFC 
22215 .OCODE 

2221A OFC: CNTOCNQPJCFX.IE.FD.RET 

22215 CNTUNOPDCFX.IE.FD.RET 



28-N0V-83 16:30 


35 

• 


H 
Ird 


10 
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MEM 
] 

] 






OPS FPA REG 
CNOPJCMS.XFC 
CNOPJCMS.XFC 




FPA MEM 


;XFC 


]CFX,JE.FD.RET 
DCFX.IE.FD.RET 






] CN0P3CFX. IE. FD. RET 
] CNOPJCFX.JE.FD.RET 




DCFX.IE.FD.RET 
DCFX.IE.FD.RET 


]■ 



CMT098.MCX 
MISQUE.MIC 



MICR02 1M(01) 
Misc. and Queue 



22216 

22217 

22218 

22219 

22220 

22221 

22222 

22223 

2222A 

22225 

22226 

22227 

22228 

22229 

22230 

22231 

22232 

22233 

22234 

22235 

22236 

22237 

22238 

22239 

222A0 

222A1 

22242 

22243 

22244 

22245 

22246 

22247 

22248 

22249 

22250 

22251 



,TOC " 
.DCODE 

0B9 

0B8 

003 

000 

OOA 

05C 

05D 

OOE 

OOC 

001 

08A 

OBB 

05E 

05F 

OOF 

OFC 

.UCODE 



Misc. and Queue 
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SIZE 
SIZE 
SIZE 
SIZE 
SIZE 
SIZE 
SIZE 
SIZE 
SIZE 
SIZE 
SIZE 
SIZE 
SIZE 
SIZE 
SIZE 
SIZE 



[WORD] 
[WORD] 
C 0] 
[BYTE] 
[L0N63 
CBYTED 
[BYTE] 
[BYTE] 
[LONG] 
[ 0] 
[WORD] 
[WORD] 
[QUAD] 
[QUAD] 
[BYTE] 
[LONG] 



[ 0] 
[ 0] 
[ 0] 
[WORD] 
[LONG] 
[QUAD] 
[QUAD] 
[BYTE] 
[ 0] 
C 0] 
[ 0] 
[ 0] 
[LONG] 
[LONG] 
[LONG] 
[LONG] 



[ 0] 
[ 0] 
[ 0] 
[LONG] 
[LONG] 



0] 
0] 
0] 
0] 
0] 
0] 
0] 
0] 
0] 
0] 



[LONG] 



[ 0] 




0] 




0] , 


BICPSW 




[ 0] 




0] 




0] , 


BISPSW 




[ 0] 




0] 




0] . 


BPT 




[QUAD] 


[WORD] 


[LONG] . 


HALT (used by micro verify) 


[LONG] 


[LONG] 


[LONG] . 


INDEX 




[ 0] 




0] 




0] . 


INSQHI 




[ 0] 




0] 




0] 


INSQTI 




[ 0] 




0] 




0] 


INSQUE 




[ 0] 




0] 




0] 


■MOVPSL 




[ 0] 




0] 




0] 


;NOP 




[ 0] 




0] 




0] 


;POPR 




[ 0] 




0] 




0] 


;PUSHR 




[ 0] 




0] 




0] 


;REMQHI 




[ 0] 




0] 




0] 


;REMQTI 




[ 0] 




0] 




0] 


;REMQUE 




[LONG] 


[LONG] 


[LONG] 


;XFC 




;22252 


.8IN 













t ; 



r 



CMT098.MCX 
MISQUE.MIC 



MICROS 1M(01) 
Misc. and Queue 
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22252; This page intentionally left blank 



/ 



/ 



/ 



CMT098.MCX 
CHAR. MIC 



22257 
22258 
22259 
22260 
22261 
22262 
22265 
2226A 
22265 
22266 
22267 
22268 
22269 
22270 
22271 
22272 



NOB IN 
TOC 

Rev. 
23 

22 

21 

20 
19 

18 

1/ 
16 



MICR02 1M(01) 
CHAR. MIC 
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22253 .TOC 

2225-; .TOC 

22255 ; 
22256 



"CHAR. MIC" 
"REVISION 23.0" 



Gerard Koeckhoven, John DeRosa, B. WARD 



Revision History' 



Explanation 

Swan a couple un-constrained words with INIT.MIC to make a return -19 

work correctly. 

Fix SKPC to read longword aligned 

Fix MATCHC to compare src length with obj length as longwords 

Fix MATCHC to not clobber RO 

Optimize MATCHC fix 

Fix MATCHC to not Immediately exit the instruction after it finds the 

SRC length to be equal to zero. 

Fix MATCHC to exit the instruction immediately when the obj length > 

SRC length. 

Fix MATCHC FPD bug if bus error/fault in CS.C3 loop. 

Initial release. 

;2227l .BIN 



CMT098.MCX 
CHAR. MIC 



M1CR02 1M(01) 
Character String 
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lllli^ .TOG 

22275 

22276 

22111 

22278 

22279 

22280 

22281 

22282 

22283 

22284 

22285 

22286 

22211 

22288 

22289 

22290 

22291 

22292 

22293 

2229A 

22295 

22296 

222^1 

22298 

22299 

22300 

22301 

22302 

22303 

2230A 

22305 

22306 

221^1 

22308 

22309 

22310 

22311 

22312 

22313 

223U 

22315 

22316 

22317 

22318 

22319 

22320 

22321 

22322 

22323 



Character String 



: Operand fetch and Initialization 



1 1 



************************ ******************•***********************'**'»* 
M0VC3 



OUTPUT 



RESOURCES 
SUBROUTINES 



RO 





TEMPI 

R1 

PC 

TEMP2 

R3 

VA 

R2 

TEMP6 

CC SET 

FPD 

TEMP6 



LENGTH 



1 1 
1 1 



SOURCE ADDRESS 



DESTINATION ADDRESS 
II It 

DELTA PC'0(8BITS'24BITS) 
1 (ROTATED LEFT BY 8) 
(RO-RO) 
SET 

FOR SAVING DELTA PC 



CS. EXP. FILLER EXPANDS TEMPS 
CS.R2-GETS.DELPC.R2 R2_DELTA PC'R2 

********************************************************************** 

********************************************************************** 
M0VC5 



OUTPUT 



RESOURCES 
SUBROUTINES 



RO 



D 

R1 

PC 

TEMP2 

TEMPS 

TEMP3 

FLAG1 

MTEMP10 

R3 

VA 

R2 

TEMP6 

CC SET 

FPD 

TEMP6 



MIN(SRC LGTH,DEST LGTH) 
1 1 

• I II II 

SOURCE ADDRESS 



1 1 
1 1 



1 1 
1 1 



FILL (EXPANDED) 

DESTINATION LENGTH 

SETCFOR CMPC5 AND M0VC5) 

SRC LGTH " DST LGTH 

DESTINATION ADDRESS 
II II 

DELTA PC'0(8BITS'2ABITS) 
KROTATED LEFT BY 8) 
(TEMP10 R0-TMP3) 
SET 

FOR SAVING DELTA PC 



CS. EXP. FILLER EXPANDS TEMPS 
CS.R2.GETS.DELPC.R2 R2.DELTA PC'R2 

********************************************************************** 



CMT098.MCX 
CHAR. MIC 



MICR02 1M(01) 28-NOV' 
Character String 



2232A 

22325 

22326 

22327 

22328 

22329 

22330 

22331 

22332 

22333 

2233^ 

22335 

22336 

22337 

22338 

22339 

223A0 

22341 

223A2 

22343 

223AA 

22345 

22346 

22347 

22348 

22349 

22350 

22351 

22352 

22353 

22354 

22355 

22356 

22357 

22358 

22359 

22360 

22561 

22362 

22363 
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***********n**** ************************************** *******'«******** 

CMPC3 SAME AS M0VC3 EXCEPT: 

OUTPUT CC IS NOT SET 

0,R0 DO NOT HAVE LENGTH 

(RO WILL GET IT IN rMPC3) 

********************************************************************** 

*********************************************************************** 
CMPC5 SAME AS M0VC5 EXCEPT: 

OUTPUT CC IS NOT SET 

********************************************************************** 

********************************************************************** 
MOVTC and MOVFUC 



OUTPUT 



RESOURCES 
SUBROUTINES 



RO 



D 

R1 

PC 

TEMP2 

TEMP5 

TEMP7 

TEMP3 

FLAGO 

FLAG1 

MTEMP10 

R3 

VA 

R2 

TEMP6 

FPD 

TEMP6 



«IN(SRC LGTH,OEST LGTH) 



1 1 
1 1 



1 1 



SOURCE ADDRESS 



ESC(EXPANDED) 
TABLE ADDRESS 
DESTINATION LENGTH 
SETlFOR MOVTC & MOVTUC) 
SET(FOR CMPC5 & M0VC5) 
SRC LGTH - DST LGTH 
DESTINATION ADDRESS 

DELTA PC'0(8BITS'24BITS) 
4(R0TATED LEFT BY 8) 
SET 

FOR SAVING DELTA PC 



CS. EXP. FILLER EXPANDS TEMPS 
CS.R2.GETS.DELPC.R2 R2„DELTA PC'R2 

********************************************************************** 



CMT098.MCX 
CHAR. MIC 



M1CR02 1M(01) 28-NOV' 
Character String 



22365 
22366 
^7367 
; ' 368 
if569 
<^2370 
22371 
22372 
22373 
2237A 
22375 
22376 
22377 
22378 
22379 
22380 
22381 
22382 
22383 
2238A 
22385 
22386 
22387 
22388 
22389 
22390 
22391 
22392 
22393 
2259A 
22395 
22396 
22397 
22398 
22399 
22^00 
22A01 
22A02 
22^03 
22A0A 
22^05 
22^06 
22A07 
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******y««*************************************** ************'<* ********* 

SPANC and SCANC 

OUTPUT RO LENGTH 

D 

Q 

Rl ADDRESS 

PC 

R3 TABLE ADDRESS 

TEMP5 MASK 

R2 ORIGINAL PC 

FPD SET 

LOCC and SKPC 
OUTPUT 



TEMPS 

RO 

D 

Q 

PC 

Rl 


CHARACTER 
LENGTH 


ORIGINAL PC 

ADDRESS 
1 1 



SUBROUTINES CS. EXP, FILLER EXPANDS TEMPS 

*Am^******H**H*H**i^*********ct***** ************** ********************** 
************************************** ***************[****************i* 

MATCHC 



OUTPUT 



RESOURCES 
SUBROUTINES 



R2 

Q 

R3 

VA 

RO 

D 

PC 

Rl 

FLA63 

TEMP6 



DELTA PC'O'OBJECT LENGTH 

(8 BITS)'(8)'(16 BITS) 
> I II 

OBJECT ADDRESS 
II II 

SOURCE LENGTH 
II 11 

SOURCE ADDRESS 
■ I 1 1 

SET (MATCHC FLAG) 
HELPS IN DELTA Pi SUB 



CS.R.\6ETS.DELPC.R2 R2,DELTA PC'R2 



*%*1^**i^*^4i^lk**^***********^ ******************************************* 



CMT098.Mfx 
CHAR,MK 
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u 03AE, 0085, 259E, 6190, AO';?, 0012,0 



u O302, 0885, 2592, -MBO, 80^7, 0/il2,0 

u 0303, 0986, 6DBX,0B20, 08^7, 08A6,'i 350* 



U 0A6';, 0CEC,05B7.003A,80A7,00A6,C 
.1 0A6S, 0/*80,0036,<'*AFO,O0m7,0AF7,0 



'J 0A6C, 0885,?592,A03';,{:-'.A7,0AA8,E 
J 0A6D, 0886, 9587, 0050, 00^7, OOAA, 5 

J OA-;S, O886,C587,OO3O,00V7,00A5,A 

u 0^%, U^.8A,2592,A67/.,AA87,00A3,8 



*********************************************************************** 
; CMPC3 and M0VC3 Instruction flows begin at CS.OS.MOVC3.CMPC3. 
; CMPC5, M0VC5, MOVTC, and MOVTUC enter at CS.OS.MOV.CMP. JM. 



22^08 
22^09 
22U0 
22^11 

22^1? 

22^^13 . REGION/ iPDX.RU, I RDX.PlH/IfiDX.R2L,IRDX.R2H 

22A15 CS.0S.M0VC3.CMPC3: 

22^17 LCD INC BRA?,SIZE[W0RD3, ; TEMPI D length, READ source address 

22^18 R[TEMP1]^D ZEXKMCMDR]) , 

22A19 NEXT/OS. J5d5 

22-^20 

22A21 =0 

22i*22 CS.0S.M0VC3.CMPC3.1: 

22^23 ;0 ; 

22^2-!i PUSH,RCTEMP2J MCMDR]. ;TEMP2 source address, READ dest. 

22^25 LOD INC BRA?,REXT/0S.ADD ;address 

22A26 

22i*27 ;1 ; 

22^28 MCTEMP6] ZlIT8C1],SI2ECLONG3, ;TEMP6.100, anything pending? 

22';29 ALLOW INT? 

22*^30 

22A31 . RE GI ON/CHAR. RU, CHAR. R1H/CHAR.R2L, CHAR. R2H/CHAR.R3L, CHAR. R3H 

22^32 =0 

22';33 CS. OS. MOV. CMP. INT: 

22^*5^ ;0 

22^.35 RCR2]^0,SET FPD, 

22^36 NEXT/fS.OS.MOV.CMP.JN 

22^37 

22A38 ; 1 - — ^--; 

22';39 PUSHJNTPEND OR TIMER?, ;Ye5, RETURN-! or roll back 

22U0 NEXT/JE.SERV.JP.TS2 

22U1 

22i*^2 =0 

22U3 CS. OS, MOV. CMP. IN: 



GPR2_0, FPD_0, nothing pending or 
timer service 



22h^^ 
22AA5 
22U6 
221*^7 
22^^3 
22AA9 
22150 
22151 

22152 
22153 
22151 
22155 
22m56 
22157 
22158 



;0- 

PUSH, 

RCR35 VA MCMDR], 

NEXT/rs.R2.GPTS.DELPC.R2 



;1 • 

MCTEMP9],0 



MCFPDOFFSET] 



PC RCR1J METEMP2], 
JR<2-0>? 



R2 GETS DELPC'(21 BITS)0 
R3,VA GET DESTINATION ADDRESS 
RET + 1 



Zero GPRO decrement FLAG (used In 
pack routines) 



.'Guess a RETURN+1 from MM or lANDE 



GPRl.PC, Source address, which 
Inst, are we? 



CMT098.MCX 
CHAR. MIC 
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Character String 



U OA58, 0080, 0020, 00^0, 50A7,00A3,C 



J 0A39, 0C8A,05BO,OA?A,O8A7,0885,2 586* 



u 



0A5C, 0^8^, 0582, 5A7A, 0047, OOAF,0 
0A50. 0C84,05BO,0A?A, 0847,0885, 2 586* 
0A5E , 0586, 6DB7, 0050, 2047, 00A3,C 
0A3^ , 0586, 6D87, 0030, 2047, 00A3,C 



22459 =000 

22460 

22461 

22462 

22463 

22464 

22465 CS.C3: 

22466 

22467 

22468 

22469 

22470 =100 

22471 CS.M3: 
22U12 
22473 
22474 
22475 
22476 
22477 
22478 
22479 
22480 
22481 
22482 
22483 
22484 
22485 
22486 



: Operand fetch and Initialization 
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;000 

W8 D-RETEMPl], 

CCDP2,SJZECL0N6], 

NEXT/CS.M3 



;001 

RCROJ D-0,CC0P1,SJZECL0N6L 
WX.EQ70?,NEXT/CS.C3.1 



;100 

RCROJ Q D.WX.NE.O?, 
NEXT/rs.M3.1 

;101 

RCRO] D-0,CC0P1,SIZE[LONG], 
WX.EQ70?,NEXT/CS.C3.1 

;110 

MCTEMP6] ZLIT8E4], 
NEXT/CS.n3 



;111 

MCTEMP63 ZL1T8C4J, 
NEXT/CS.R3 



MOVC3C28], CC.src. len-src. len, 
join up with other MOV*s 



CMPC3C293, GPRO length, 
set ZZ, is length =0? 



MOVC5C2C], load length, is it =0? 
(all MOV's join up here) 



;CMPC5r2D], GPRO length, 
;5et CC, is length =0? 



;M0VTC[2E], load code 400, join up 
;with other MOV's 



;M0VTUC[2FJ, ditto 



CMT098.MCX 
CHAR. MIC 
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u 



u 



03AF, 0481,2016,4190,8467,0012,0 
0381, 0C86,AO3A,403D,8047,0OA4,O 



U 0A40, 0085, 2592, 41B0, 8047, 0410,0 



0A41, 0485, 259E, 4181, 4047, 0410,0 



U 0A42, 0885, 259F, 4190, C047, 0412,0 



U 



J 



0A43, 0048, A592, 7030, 0047, 04A9, A 
0A44, 0086,A000,06D0,C847,08A6,1 338* 



************<t************r*****i"t*************** *************************** 

M0VC5 AND CMPC5 OPERAND SPECIFIER EVALUATION BEGINS HERE 
MOVTC AND HOVTUC JOIN THE FLOW AT CS.OS.MOVTC.TUC.CONT 
************************************************************************* 



MDR source length for QREG placement, 
REAR source address 



22487 

22488 

22489 

22490 

22491 

22492 .REGION/IRDX.R1L,IRDX.R1H/IRDX.R2L,IRDX.R2H 

22493 

22494 CS.0S.M0VC5.CMPC5: 

22495 ; 

22496 MDR ZEXT(MCMDR]), 

22497 SJ2ECW0RD],L0D INC BRA?, 

22498 NEXT/OS. ADD 
22499 

22500 CS.0S.M0VC5.CMPC5.1: 

22501 ; ; 

22502 MCTEMP10D Q ;MTMP10 GETS SRC LENGTH 

22503 

22504 .REGI ON/CHAR, RlL, CHAR. R1H/CHAR.R2L, CHAR. R2H/CHAR.R3L, CHAR. R3H 

22505 =000 
22506 

;000 ; 

PUSH,RCTEMP2] MCMDRJ, ;TEMP2„source address, READ fill char. 
LOD INC BRA?,FlEXT/OS.RED 



22507 
22508 
22509 
22510 
22511 
22512 
22513 
22514 
22515 
22516 
22517 
22518 
22519 
22520 



;001 

PUSH, 

SIZEC8YTE], 

RCTEMP5] ZEXT(MCMDRJ), 

LOD INC BRA?, 

NEXT/OS. RED 



GET OBJECT LENGTH 

8YTESIZE 

TEMPS GETS FILL 

BUT INTO OS ROUTINE 

RET+1 



************************************************************************* 

THIS IS WHERE MOVTC MOVTUC JOIN THE FLOW 

************************************************************************* 



;010- 

PUSH, 

SIZELWORD], 

RCTEMP3] ZEXT(M[MDR]), 

LOD INC Bra?, 

NEXT/OS. ADD 



22521 CS.OS.MOVTC.TUC.CONT: 

22S22 

22523 

22524 

22525 

22526 

22^^27 

22528 

22529 

22530 

22531 

22532 

22533 

22534 

22535 

22536 

22537 

22538 = 



;0n ■ 

PUSH, 

D Q MCTEMP103, 

SFT'FLAGI, 

NEXT/CS. EXP. FILLER 



; 1 00 

METEMPIOJ HB-R[TEMP3],CC0P1, 
W8<31-30>7,SIZECWORD] 



GET OBJ ADDRESS 

WORD'SWORTH 

TEMP3 GETS OBJ LENGTH 

BUT INTO OS ROUTINE 

RET+1 



EXPAND FILLER 

D,Q GET SRC LENGTH 

FLAG1 SET FOR MOVTC ,TUC ,C5,CMPC5 

RET+1 



MTEMP10 src.len - dest.len, set CC 
what's the polarity of our result? 



CMT098.MCX 
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U 0A6n 0080, 3592, 7030,00^7, 00A6, 3 



U CA63, 0986,6DB7,0B20,08A7,08A6.A 350* 



22539 =01 

225A0 

22541 

225A2 

22543 =11 

22544 

22545 

22546 

22547 



;01 :- 

D.0_M[TEMP3] 



•Source length >= Dest. length 



; 11 

METEMP6] ZLIT8C1],SIZECLON6], 
ALLOW INT?, 
NEXT/CS.OS.MOV.CMP.INT 



(Src.len < dest. len. J, 
load TEMP6, anything pending? 
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U 03B2, 0481, 2016, 419D,8A67, 0012,0 
U 03B3, OC86,A03A,403D,80A7,OOA6,8 



U 0A68, 0085,2592,4180,8047,0410,0 



U 0A69, OC85,259E,4181,A047,0';12,0 



U 0A6A, 0045, 2592, ^181, C047, 0410,0 
U 0A6B, 0480, 0036, 4030, 0047, 00A4, 2 



Beginning of HOVTC and MOVTUC. 
********************************************************************** 



(Q Source length), READ source 
adSress 



22548 
22549 
22550 
22551 
22552 .REGI0N/IRDX.R1L,IRDX.R1H/IRDX.R2L,IRDX.R2H 

22553 

22554 CS. OS. MOVTC. MOVTUC: 

22555 

22556 MDR ZEXKMCMDR]) ,SIZECW0RD3, 

22557 L0D"INC BRA?, NEXT/OS. ADD 
22558 

22559 CS. OS. MOVTC. MOVTUC. 1: 

22560 ; ; 

22561 MCTEMP10] Q ;MTMP10 GETS SRC LENGTH 

22562 ■ , , 

22563 . REGION/CHAR. R1L, CHAR. R1H/CHAR.R2L, CHAR. R2H/CHAR.R3L, CHAR. R3H 

22564 =00 

;00 

PUSH, 

RCTEMP2] HCMDR], 

LCD INC Bra?, 

NEXT/OS. RED 



22565 
22566 
22567 
22568 
22569 
22570 
22571 
22572 
22573 
22574 
22575 
22576 
22577 
2257B 
22579 
22580 
22581 
22582 
22583 
22584 
22585 
22586 
22587 = 



;01 

PUSH, 

SIZECBYTE], 

RCTEMP5] ZEXT(MCMDR]), 

LCD INC Bra?, 

NEXT/OS. ADD 



• 10 

PUSH, 

SET FLAGO, 
RETEMP7] MCMDR], 
LCD INC BRA?, 
NEXT/OS. RED 

;11 

NEXT/CS. OS. MOVTC. TUC.CONT 



GET FILL 

TEMP2 GETS SRC ADDRESS 

BUT INTO OS ROUTINE 

RET+1 



GET TABLE ADDRESS 

BYTESIZE 

TEMP5 GETS FILL 

BUT INTO OS ROUTINE 

RET+1 



GET OBJ LENGTH 

FLAGO INDICATES MOVTC, TUC 

TEMP7 GETS TABLE ADDRESS 

BUT INTO OS ROUTINE 

RET+1 
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U 03B4, 0081,2016,6190,8047,0012,0 



U 0274, 0885, 2592, A1B0, 4047,0412,0 



U 0275, 0085,2592,4180,8047,0410,0 
U 0276, 0485, 259E, 4001, 4047, OOACO 



U OACO, 08ED,A592,4034,8047,04AA,2 
U 0AC1, 0884, 1592, 4034, 4487, 00A7, 4 



U OA74, 0884,05B2,5A24,1047,08AD,8 322* 



; Beginr.ing of SCANC and SPANC. 



********************************************************************** 



22588 

22589 

22590 

22591 

22592 . REGION/ JRDX.R1L, I R0X,RlH/IRDX.R2L,IRDX.fi2H 

22593 

22594 CS. OS. SCANC. SPANC: 

22595 ; - ; 

22596 D ZEXT(MCMDR:),SIZECW0RDJ, ;DRE6.Length, READ address 

22597 LOD JNC BRA?, NEXT/OS. ADD 
22598 

22599 =00 

22600 CS. OS. SCANC. SPANC. 1: 



;00- 

PUSH, 

RCTEMP1] MCMDR], 

LOD INC Bra?, 

NEXT/OS. ADD 



;01" 

PUSH 

RCTEMP2] MCMDR3, 

LOD INC Bra?, 

NEXT/OS. RED 



22601 

22602 

22603 

22604 

22605 

22606 

22607 

22608 

22609 

22610 

22611 

22612 

22613 

22614 

22615 

22616 := 

22617 

22618 . REGION/CHAR. R1L, CHAR. R1H/CHAR.R2L, CHAR. R2H/CHAR.R3L, CHAR. R3H 

22619 =0 
;0" 

PUSH, 
SET FPD, 
RCR2J MCPCD, 
NEXT/CS.0S.R3.VA.GET.TMP2 



;10 

SIZECeVTE], 

RCTEMP53 ZEXKMCMDRJ) 



GET TABLE ADDRESS 
R1 GETS ADDRESS 
BUT INTO OS ROUTINE 
RET+1 



GET MASK 

TEMP2 GETS TABLE ADDRESS 

BUT INTO OS ROUTINE 

RET+1 



8YTESIZE 

TEMP5 GETS MASK 



22620 
22621 
22622 
22623 
22624 
22625 
22626 
22627 
22628 
22629 
22630 
22631 
22632 
22633 



R3 GETS VA 

SET FIRST PART DONE 

R2 GETS PC 

RET+1 



;1- 

PC_R[R1]_MCTEMP1D 



;PC GETS ADDRESS 



RCROJ D, 
CC0P2, 
SIZECL0N6], 
WX.EQ.O? 



RO,Q GETS SRC LENGTH 

SET CC 

SO CC0P2 DOESN'T GET A VALIDITY CHECK 

IF LENGTH =0 LEAVE 
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U 0A08, 0116, CC37, 0030, 28A7, 0066, B 



U 0A09, 04E0,05BE, 4034, 8487, 00B1,B 



22634 =0 

22635 CS.0S.SCSP.8EG: 

22636 ;0 ' 

22637 MEFPDOFFSET] ZL1T0C5J, 

22638 NEXT/CS.SCSP, CLEAR FLA62 
22639 

22640 CS.SCSP.EXIT: 

22641 ; 1 ' 

22642 PC RCR2D, CLEAR FPD, 

22643 NE3?T/CS.MTC.R2.0.JRD1 



•Load FPDOFFSET, I/O FLAG_0 



•Restore PC, FPD_0, IRD1 in MOVTC cede 
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U 03B5, 0C85,259E,A181, 4047,0010,0 



U 030A, 0881, 2016, 6190, 80A7, 0412,0 
U 030B, 08E9,A592, 5030, 0047, OOAE,-^ 



U 0AE4, 0485, 2592, 4034, 4487, 04A9, A 
U 0AE5, 0086, CC37, 0670, 3047, 00A4, 6 



U 0A46, OC84,05eO,OA14,0847,08AF,6 386* 
U 0A47, OC84,05BO,OA14,0847,08Af,C 386* 



• Beginning of LOCC and SKPC. 



********************************************************************** 



22644 
22645 
22646 
22647 
22648 .RE6I0N/IRDX.R1L,IRDX.R1H/IRDX.R2L,IRDX.R2H 

22649 

22650 CS-OS. LOCC. SKPC: 

??^5 1 • —"——--—--—-•—--——--———-"——"——•■•• • 

22652 RCTEMP53 ZEXT(MCMDRJ) , ; TEMPS character, READ length 

22653 SI2ECBYTE],L0D INC BRA?, 

22654 NEXT/OS. RED 
22655 

22656 ^0 

22657 CS. OS. LOCC. SKPC. 1: 

22658 ;0 

22659 PUSH, 

22660 SIZECWORD], 

22661 D ZEXTCMCMDR]), 

22662 LDD INC BRA?, 

22663 NEXT/OS. ADD 
22664 

22665 ;1 

22666 SET rPD,Q MCPC3 
22667 
22668 , REGION/CHAR. RlL,ChAR.RlH/CHAR.R2L, CHAR. R2H/CHAR.R3L, CHAR. R3H 

22669 

22670 =0 

22671 

22672 

22673 

22674 

22675 

22676 

22677 

22675 

22679 

22680 =110 

22681 CS.OS.LOC: 

22682 ; 1 1 

22683 REROJ D-0,CCQP1 , SIZECWORD], 

22684 WX.EQ:0?,NEXT/CS.L0C 
22685 

22686 ; 1 11 - 

22t%7 RCRO] D-0,CCOP1, SIZECWORD], 

22688 WX.EQ70?,NEXT/CS.SK 



GET ADDRESS 
WORD'SWORTH 
R0,D,6ETS LENGTH 
BUT INTO OS ROUTINE 
RET+1 



;FPD.1, QREG.PC 



; 

PUSH 

PC R[R1] MCMDR], 

NE5?T/CS. Exp. FILLER 

;1 ; 

MCFPD0FFSET],ZLIT0C6],IR<2-0>? ;Load FPDOFFSET 



;EXPAND FILLER 
;R1,PC GETS ADDRESS 
;RET+1 



;L0CC[3A], set CC, is length = O? 



6PR0 length, set CC, is length =0? 
(into SKPC flows) 
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U 03B6, 0485, 259E, 4190. A0A7, 0012,0 



U 0320, 0085,2592,4190,8047,0410,0 



U 0321, 0881,2016,6190,8047,0412,0 

U 0522, 04EC, 1592, 5014, 8847, 04A8,E 

U 0523, 0C5D, 2592, 4054, 4487, 04AA, 2 
U 0324, 0484, 0562,4054, 0047, 003E,B 



Li 03EB, 0480, 005A,4A5D, 8047,0087, A 



; Beginning of MATCHC. 

• ********************************************************************** 



22689 
22690 
22691 
22692 
22693 .REGI0N/]RDX.R1L,IRDX.R1H/JRDX.R2L,IRDX.R2H 

22694 

22695 CS. OS. MATCHC: 

22696 ; 

22697 RCTEMP1] 2EXTCMCMDR]) , 

22698 SI2ECWORI5],LOD INC BRA?, 

22699 NEXT/OS. ADD 
22700 

22701 =000 

22702 CS. OS. MATCHC. 1: 

22703 ; 000 

22704 PUSH,RCTEMP2] MCMDRD, 

22705 LOD INC BRA?,ReXT/OS.RED 
22706 
22707 
22708 
22709 
22710 
22711 
227U 
227M 
22714 
22715 
22716 
22717 
22718 
22719 
22720 
22721 
22722 
22723 
22?24 
22725 
2272t = 
22727 
2272B 3E8: 

22729 ;******F0RCE ADDRESS**"********* 

22730 W8 CWX.EQ.O?, 

22731 NE5!T/CS.MAT,SET.FPD0FF 



TEMPI^low WORD from MDR, READ obj. 
address 



;001 

PUSH, 

SIZECWORD], 
D ZEXT(MCMDRJ), 
LDD INC BRA?, 
NEXT/OS. ADD 



;010 • 

PUSH,RCR2] Q MCTEMPU, 
CCOP1,SIZErwORD],SET FPD, 
NEXT/CS.R2.6ETS.DELPC.R2 

;011 

PUSH, SET FLA63, 

PC RCR1] MCMDRD, 

NE5?T/CS.5S.R3.VA.6ET.TMP2 

; 1 00 ■— 

RCR03_D 



;TEMP2_obj. address, read src. length 



GET SRC ADDRESS 

WORD'SWORTH 

D GET SRC LENGTH 

BUT INTO OS ROUTINE 

RET+1 



GPR2 Z QREG TEMPI, set CC, FPD„1, 
GPR2_deltaPC in BYTE #3 



;MATCHC FLAG 1, GPR3 VA, 
;R1,PC GET SOURCE ADDRESS 
;RET+1 



RO GETS D (SRC LENGTH) 



Q TO WBUS 

IS OBJECT LENGTH = 0? 
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U 0A8E, 0A85,A592,4031,00A7,00A9,6 
U 0A96, 0C85,9003,0031,00A7,00A9,8 

U 0A98, 088A,A3BE, 408^,8047, 0000 J 



U 0A9A, 0A86, 5392, A020, 00*^7, OOAA.O 
U OAAO, 0886, 5392, A090,00A7, 0000,1 



ii 0AA2, 088^, 2592, A0eA,ca7, 0000,1 



Character String 



: General Routines' 



22752 .TOC 

22734 ,REGI ON/CHAR. R1L, CHAR. R1H/CHAR.R2L, CHAR. R2H/CHAR.R3L, CHAR. R3H 

22735 

22736 ■*************************'k************************************************** 

OUTPUT R2 DELTA PC'0*R2(8)(8) (16) 

RESOURCES PC FOR DELTA CALCULATION 

PCBACK FOR DELTA CALCULATION 

TEMP4 FOR DELTA CALCULATION 

**************************************************************************** 



;TEMP4 GETS PC 
•TEMPA GETS PC-PCBACK 



R2 DELPC'R2(DELPC IS 8 BITS) 
RETURN +1 



22737 

22738 

22739 

22740 

22741 

22742 

22743 CS.R2.6ETS.DELPC.R2: 

22744 

22745 RCTEMP4D MCPCJ 

22746 

22747 

22748 RCTEMP4] RB-MCPCBACK] 

22749 

22750 

22751 R[R2] RB.OR. <MLTEMP4].RL.24) , 

22752 RETURR LU 
22753 

22754 

22755 ***************************************************************************** 

22756 ; OUTPUT TEMPS TEMPS 'TEMP5* TEMPS' TEMPS 
2275/ ***************************************************************************** 

22758 ' 

22759 CS. EXP, FILLER: 

22760 ;— ; 

22761 MCTEMP5] MB. OR. (MB. RL. 8) ;TEMP5 0'0*TEMP5*TEMP5(TEMP5 IS 8 BITS) 
22762 

22763 ; 

22764 MCTEMP5] MB.OR. (MB.RL . 16) , 

22765 RETURN [T3 
22766 
22767 

22768 'A*************************************************************************** 

22769 ' 

22770 CS.0S.R3,VA.6ET.TMP2: 
2277] 
22772 VA RCR3] MCTEMP2], 

22771 RETURN CT] 



TEMPS TEMP5'TEMP5(TEMP5 IS 16 BITS) 
RET+r 



R3 VA GETS TMP2 
RET + 1 
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U 0AA5, 0086,02B7,002A,80A7,OOAA,A 
U OAAA, OD86,OC12,0031,F8A7,OOAB,0 
U OABO, 0^81. 9001. 0OBO,0A87, 0000,1 



U 0AB2, 0/.8'!.,8002,003^,80A7,00AB,A 
U OABA, 088A,C002,-iOBA, 80^7,0000,-; 



22775 ; INPUT R2 DELTA PC \H <31-2A> 

22776 OUTPUT PC ORIGINAL VALUE 

22777 ; RESOURCES TEMPO FOR RESTORATION 

22778 • ***************************■'<********************************************'**** 

22779 CS.GEN.RESPC: 

P2780 ' ■" ----. .-_•-•_••---.--- • 

22781 NCTEMP03 RER2J.RR.2A -TEMPO.OELTA PC IN LOWEST 8 BITS 

22782 

22783 CS.GEN.RESPC.1: 

P?7RA •«««— ^—^-.«.«.— »——-.«—■.-.—-.*.-.————..——— • 

22785 MCTEMPO: MB.AND.ZLITOC03F j -TEMPO^TEMPO AND 3F (DELTA PC ONLY) 

22786 

22787 ;— ; 

22788 PC MCPCBACK3+RCTEMP0J, ;PC PCBACK+DELTA PC 

22789 RETURN CI] ;RET+1 
22790 

22791 

22793 ; INPUT FPDOFFSET HAS 80000000 OR AOOOCOOO 

22794 ; MTEMP8 3FFFFFFF 

22795 ; R2 600D<29-0> 

22796 ; OUTPUT R2 BIT<29"0>SAME AS INPUT 

22797 ; BIT<31-30>_FPDOFF<31-30> 

22798 •***********************'<*****************i^»<**************"******* ************ 

22799 CS. FIX. MATCHC.IND: 

22800 ; - ; 

22801 RCR2J MCTEHP8J.AND.RB ;R2 R2 STRIPPED Of BITS 31 AND 3C 

22802 

22803 ; ; 

22804 RCR2J MCFPDOFFSETJ.OR.RB, ;PUT BITS 31-30 OF FPDOFFSET INTO R2 

22805 RETURR CA] ;RET+4 



t,„ 
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22806 

22807 

22808 

22809 

22810 

2281 1 

22812 

22813 

228U 

22815 

22816 

22817 

22818 

22819 

22820 

22821 

22B22 

22823 

22824 

22825 

22826 

22327 

22828 

22829 

22850 

22831 

22832 

22833 

22834 

22835 

22836 

22857 

22838 

22839 

22840 

22841 

22842 

22843 

22844 

22845 

22846 

2284 7 

22848 

22849 

22850 

22851 

22852 



■ TOC 



t ( 



Character String 



: Move 3' 



********************************************************************** 
M0VC3 



INPUT 


RO 
D 


LENGTH 
1 1 





R1 


1 1 
SOURCE ADDRESS 




PC 


II II 




TEMP2 


II II 




R3 


DESTINATION ADDRESS 




VA 


II 11 




R2 


DELTA PC*0(8B1TS'24BITS) 




TEMP6 


1 (ROTATED LEFT BY 8) 




FPDOFFSET 


for RETURN+4 




CC SET 


(RO-RO) 




FPD 


Set 


RESOURCES 


RO 


LENGTH 




R1 


SOURCE ADDRESS 




R2 


DELTA PC'0(8BITS*24B1TS) 




R3 


DESTINATION ADDRESS 




D 

TEMP0<1-0> 


LENGTH 
• 1 




Low 2 bits of lenqth. After 
moving the LONGWORDs of an 










aligned dest., these bits are 






the number of extra BYTEs to 






move. 




TEMP2 


1 




TEMP4 


. 




TEMP6 


CODE I 




RTEMP12 


Holds XB data 




MTEMP9 


FPD GPRO decrement flag. 



MTMP11 

PC 

VA 

CC SET 

FLAGO 

FLAG1 

FLAG3 



=0 if GPRO is decremented after 
a READ/WRITE. (BYTE move) 
>C if GPRO is decremented before 
a READ/WRITE and must be 
adjusted before packing, 

SOURCE ADDRESS 

DESTINATION ADDRESS 

(RO-RO) 









CMT098.MCX 
CHAR. MIC 



MICR02 1M(01) 
Character String 



28-NOV-83 



22855 
2285A 
22855 
22856 
2285? 
22858 
22859 
22860 
22861 
22862 
22863 
2286A 



16:30:35 

Move 3 



N 11 
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OUTPUT 



RO 

R1 

R2 
R3 

RA 

R5 
CC 





ADD OF ONE BYTE BEYOND 

THE SOURCE STRING 



ADD OF ONE BYTE BEYOND 

THE DESTINATION STRING 





NZVC=0100 (2 SET) 



SUBROUI JmES CS.6EN.RESPC 

*********************************************************************** 



CMTC98.MCX 
CHAR, MIC 



MICR02 1M(01) 
Character String 



28-N0V-83 



16:30:35 
M0VC3 



B 



12 
CLOKX 
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22865 
??866 
22867 
22868 
22869 
22870 
22871 
22872 
22873 
2287^ 
22875 
22876 
22877 
22878 
22879 
22880 
22881 
22882 
22883 
2288^ 
22885 
22886 
22887 

22888 
22889 
22890 
22891 
22892 
22893 
22894 
22895 
22896 
22897 
22898 
22899 
22900 
22901 
22902 
22903 
2290A 
22905 

22906 
22907 

22908 



M0VC5 



INPUT 



RESOURCES 



OUTPUT 



RO 





Rl 

PC 

TE. •1P2 

TEMP5 

TEMP3 

FLAG1 

MTEMP10 

FPDOFFSET 



R3 

VA 

R2 

TEMP6 

CC SET 

FPD 



M]N(SRC LGTH.OEST LGTH) 

II 1 1 ri 

II • I M 

SOURCE ADDRESS 



1 1 
1 1 



FJLL(EXPANDED) 

DESTJNATJON LENGTH 

SET(FOR CMPC5 AND M0VC5) 

SRC LGTH - DST LGTH 

for RETURN+4 

ZLJT0C9.3 in M0VC5 seperate 

code for pack routine. 

DESTINATION ADDRESS 
II I * 

DELTA PC*0(8BiTS'2ABITS) 
KROTATED LEFT BY 8) 
(TEMP10 R0-TMP3) 
SET 



SAME AS M0VC3 WITH THE FOLLOWING 



TEMP5 

MTMP10 

FLAG1 



ULL CHARACTER 

DIFF OF SRC S DEST LGTH 

1 



RO ft OF UNMOVED BYTES IN 

SRC STR 

(NE.O IF SRODEST LGTH) 
Rl ADD OF ONE BYTE BEYOND 

THE LAST BYTE IN SRC 

STRING THST WAS MOVED 
R2 

R3 ADD OF ONE BYTE BEYOND 

THE DESTINATION STRING 
RA 

R5 

CC N.SRCLEN LSS DSTLEN 

Z SRCLEN EQL DE5LEN 

vio 

CiSRCLEN LSSU f^STLEN 






CMT098.MCX 
CHAR. MIC 
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'u OAFO, 0080,0036,'i670,00A7,00A5,6 
u 0AF1, OC80,2000,0024,CO'^7,OOA8,6 
U 0AB6, OA80,0037,C6FO,OOA7,OOA3,A 



U OAAD, 0C8A,05B7,0035,00A7,0AAA,5 



U OAAE, 08EA,05B7,OA3^,80^7,0OAF,8 
U OAAF, 0080,A59?,^6FO,OOA7,OOABJ 



U 0AF8. 0^84,0587, 0135, ^*0'!i7,003F, 9 
U 0AF9, 0^80,05BF,603A,COA7,COAB,B 
U OABB, OC8^,0S6?,'!.O35,AOA7,00A6,F 
Ll OABF, 0084/759?, A13A,COA7,003F, 9 



;1 

W8 MCTEMP2D-RCR33, 
SJZECLONG] 



ALKC 
MEXT/CS.SRCADD,VS.DESTADD 



22909 =0 

22910 CS.M3.1: 

22911 ;0 

22912 lR<2-0>?, 

22913 NEXT/CS.M3.MTUC 
229U 
22915 
22916 
22917 
22910 
2291 9 
22920 
22921 
22922 
22923 

22924 =00 

22925 =01 

22926 CS. MOV. R4. GETS. 0: 

22927 ;01 

22928 PUSH. 

22929 RCR4J 0, 

22930 NEXT/rs.GEN.RESPC 
22931 
22932 
22933 
22934 
22935 
22936 
22937 
22938 
22939 
22940 
22941 

22942 

22943 =0 

22944 CS. MOV. R5. GETS. 0: 

22945 ;0 

22946 RCR5J 0,IRD1 
22947 

22948 ;1 

22949 D RCR3J 
22950 

22951 

22952 R[R5] D 

22953 

22954 ; 

22955 R[R3J MCTEMP7JJRD1 



;10 ■ 

RCR2J 0, 

CLEAR FPD, 

FLAGO?, 

NEXT/CS. MOV. R5. GETS. 



;11 

W8 MCTEMP10J,We<31"30>?, 
NE5!T/CS.M5 



['Length -0, which inst. are we? 



;TEMP2 < R3? 
; CHECK 



;JS TEMP2 < R3??? 



RESTORE PC 
R4 GETS 
RET+1 



R2 GETS 
CLEAR FPD 
MOVTCMOVTUC? 



M0VC5 flow, is MTEMP10 < 0? 



;GPR5.0, **IRD1** 
;GPR5_GPR3 



;GPR3.table address, **1RD1** 



CMT098.MCX 
CHAR. MIC 



MICR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Character String : M0VC3 
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U 0A3A, 0880, 0036, A43O,00A7,0OB3,C 

U 0A3B, 0886,8021 ,0030,80^7, OOAC,^ 

U OACA, 048O,80O5,002A,C0^/',00AC,6 
U 0AC6, 0C8O,0037,C6FO,0047,00A5,2 

U OA52, 0880, 0036, AA3O,00A7,00B3,C 

U 0A55, 0884, 8592, A034,A0A7,00AC,e 

U OACB, 008A,0039,003'i,COA7,OOAC,C 

U OACC, 0C86,^E7D,005A,C4A7,00AC,E 

U OACE, 0880,8080,2^30, 8487,0063, 8 



U 0B38, 0D86,6DB7,02FO, 1047, OOAA, 8 
U 0839, 0586, CC37, 0030, ^847, OOAD,0 

U OADO, 0C85,A592,-i033,^047,00Bl,2 



;10- 

FLAGO?, 

NEXT/CS.MOV.VA.ENO.JN.OO 



;11 ' 

MCTEMP8D.D+RCTEMP23 



W8 RCR3>MCTEMP8L 
SJ2ECL0NG: 



ALKC? 



;10" ■ 

FLAGO?, 

NEXT/CS.MOV.VA. END. IN. 00 



22956 
22957 
22958 
22959 
22960 

22961 =10 

22962 CS.SRCADD.VS.DESTAOO: 
22963 
22964 
22965 
22966 
22967 =11 
22968 
22969 
22970 
22971 
22972 
22973 
22974 
22975 
22976 
22977 
22978 =10 
22979 
22980 
22981 
22982 
22983 =11 
22984 
22985 
22986 
22987 
22988 
22989 
22990 
22991 
22992 
22993 
22994 
22995 
22996 
22997 =0 
22998 
22999 
23000 
23001 
23002 
23003 
23004 
23005 
23006 
23007 
23008 



; Here to diverge flow if overlapping MOVE. TEMP2 contains source 
; address and 6PR3 has the destination address. If TBMP2 < 6PR3 and 
; TEMP2+(src.len) > 6PR3 we have an overlapping MOVE. 
*********************************************************************** 



;11 

R[Ri: MCTEMP8J 



R[R3J_RB+Q 
MCTEMP4]_VA_RCR3]"1 
PC..D_MCTEMP8]-1, FLAGO? 



;0 ' 

MCTEMP6] ZLIT8C2J, 
MM. ALLOW. INT?, 
NEXT/CS.M3.WR.8ACK 



;1 

MCFPD0FFSET].2LIT0C9] 



RCTEMP13] MCPCJ, 
NEXT/CS.MDVTC.TUC.BACK 



TMP2> = R3 MOVTC(TUC)? 
NO OVERLAP 



;MTMP8_D+TMP2 MOV BACKWARD 



;IS DEST ADD > LARGEST SRC ADD WRITEN 
; CHECK 



;IS DEST ADD>LARGEST SRC ADD? 
;N0 OVERLAP MOVTKTUO? 

•YES OVERLAP, R1_FINAL SRC ADDRESS 

•FINAL OBJ ADDRESS 

;TMP^,VA_FURTHEST ADD FOR WRITING BACK 



;PC furthest address for backwards READ, 
;ari we MOVTC(TUC)? 



No, load FPD code 200, anything 
pending? 



;Yes, load FPDOFFSET 

;Move backwards in MOVTUC code 



CMT098.MCX 
CHAR. MIC 



U 0A^8, 0C85,7592,A003,20A7,00A4,B 
U 0AA9, OC85,7592,A003,20A7,OOAA,B 
U 0A4A, 0480, 0056, ^FO, 00^7, 04F7,0 

U 0A4C, 0986,5D12,0037,F8A7,008A,6 
U 0A4D, 0986, 5012, 0037, F847,00eA, 6 
U 0A4E, 0986,5D12,0037,F847,OOBA,6 



OAAB, 0480,058E,A003,05D8,OOAD,2 
ti 0A4F, 0581, ACIO, 0030, 0C87,00FC,9 



MICR02 1M(01) 28-NOV- 
Character String 



23009 

23010 

23011 

23012 

23013 

230U =000 

23015 CS.M3. 

23016 

23017 

r3018 

2.019 

2? 020 

21021 

23022 

23023 

2302A 

23025 

23026 

23027 

23028 =100 

23029 

23030 

23031 

23032 

23033 

23034 

23035 

23036 

23037 

23038 

23039 

23040 = 

23041 

23042 =0** 

23043 CS.M3 
23044 
23045 
23046 
23047 
23048 
23049 
23050 



'83 16:30:35 
: M0VC3 



E 12 
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********************************************************************** 
This IS the backwards READ/WRITE loop for writing backwards in a, 
M0VC3 or H0VC5. =000 is nothing pending or timer service, =010 is 
something pending, RhTURN-1 or pack up. 

********************************************************************** 



WR.SACK: 

;000 

RCTE/1P12] XB PC PC + 1, 
NEXT/CS.M3.WR,8SCKJ 



;001 -- 

RCTEMP123 XB PC PC+1, 
NEXT/CS.M3.WR.8SCK.1 

;010 

PUSH,JNTPEND OR TIMER?, 
NEXT/JE.SERV. IP. TS2 



; 1 00 - 

MCTEMP5J M8.AND.2LJT16C0FF:, 
NEXT/CS.nOV.PACK.8E6IN 

;101 

METEMP5] M8.AND.ZL1T16C0FFJ, 
NEXT/CS.ROV. PACK. BEGIN 

; 1 1 

MCTEMP5] MB.AND.ZLIT16C0FF], 
NEXT/CS.WOV. PACK. BEGIN 



WR.8ACK.1: 

;0** 

WRITE RCTEMP12],SIZECBYTE], 
NEXT/CS.M3,WR.BACK.1A 



;1** 

PC MCPC]"ZL1T0C1], 
NEXT/CS. MOV. PACK 



;«ove a BYTE 
•Move a BYTE 



;8US exception, pack up 
;8US exception, pack up 
;Ints. pending, pack up 



BUS exception, fix PC, pack up 
in lANDE code 



CMT098.MCX 
CHAR. MIC 
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U 0AD2, 0C80,00A0,203D,8^87,00AD,4 

U OADA, 0A8A,0E7D,0A3A,00A7,08B3,A 378* 

U 0B5A, OA86,A080,02FD,84A7,OOAA,8 
U 0B3B, 0886,AO80,O5FD,8AA7,00AA,D 



23051 CS.M3.WR.8ACK.1A: 

23052 

23053 

2305A 

23055 

23056 

23057 

23058 =0 

23059 

23060 

23061 

23062 

23063 

2306A 

23065 



PC,D_D-1 
RCRO]_RB-1,WX,EQ.O? 



;Dec. PC by 1 

;Dec. length, are we finished? 



• ; 

VA MCTEMPA] MB-1, MM. ALLOW. JNT?, ;No, dec. dest. address, anything 
NE5!T/CS.M3.DR.8ACK ;pending? 



;1 

VA MCTEMPA] MB-1,FLAG1?, 
NE5?T/CS.MOVTR4.6ETS.O 



;Yes, are we M0VC5? 



CMT098.MCX 
CHAR. MIC 
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U 0B3C, 0^80,05BE,43BA,CO'i7,OOA5,0 
U 083D, 0186,CC37,O2F0,A847,0OAB,C 



U 0A5O, OC80,073C,06EA,OOA7,08A9,5 376* 



U 0A51, 0485, 7592, 4003, 2047, 00A5, 8 



U 0A55, 0986,5012, 0037, F847,00BA, 6 



U 0A5B, 0C8O,O5BE,4OO3,O5D8,0OAD,C 
U 0A5F, 0581, AGIO, 0030, 0C87,00FC, 9 



****************** ******************** ******************************** 
The loop for moving characters (normaL move) is here. 
=0 is M0VC3 or M0VC5. =1 is HOVTC or MOVTUC. 

********************************************************************** 



23066 
23067 
23068 
23069 

23070 =0 

23071 CS.MOV-VA.END.IN.OO: 

23072 ;0- 

23073 WB RCR3], 

23074 WB<1-0>.NE.O?, 

23075 NEXT/CS.M3.WR 
23076 

23077 ; 1 

23078 MCFPDOFFSET] 2LIT0C9], 

23079 MM. ALLOW. INT?,NEXT/CS.MTC.WR 
23080 

23081 

23082 =000 

23083 CS.M3.WR: 

23084 ;000 

23085 WB RCR0]-CONX(4),WB<31-30>?, 

23086 NE3!T/CS.Mj.WR.L 
23087 

23088 CS.M3.WR.a: 

23089 ; 001 

23090 RCTEMP12D XB PC_PC+1, 

23091 NEXT/CS.M3.WR.8.A 
23092 

23093 =101 

23094 ; 1 01 

23095 MCTEMP5D MB.AND.ZLJT16C0FF], 

23096 NEXT/CS.ROV. PACK. BEGIN 

23097 = 
230Q8 

23099 =0** 

23100 CS.M3.WR.8.A: 

23101 ;0** — 

23102 WRITE RCTEMP12],SJ2ECBYTE], 

23103 NEXT/CS.M3.WR.6.B 
23104 

23105 ; 1 ** 

23106 PC MCPC1-ZLIT0C13, 

23107 NE5?T/CS. MOV. PACK 



;Are we LONGWORD aligned? 



;Is anything pending? 



We are LONGWORD aligned, > 1 LONGWORD 
Left? 



Not LONGWORD aligned, move BYTEs 
until done or aligned 



;BUS exception, pack up 



BUS exception, fix PC, pack up 
in lANDE code 



CMT098.MCX 
CHAR. MIC 
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U OADC, O88A,OE7D,2A3A,00A7,O8e3,E 378* 

U 0B3E, 0C8A,0E7C,03B^,C4A7,08A5,0 37A* 
U 0B3F, OO8A,OE7C,O03A,CAA7,00BA,0 



23108 CS.M3,WR.B.8: 
23109 

23110 RCROJ D RB-1, 

23111 WX.EQ.O? 
23112 

23113 =0 

231 H ;0 

23115 VA R[R3] RB+1 ,WB<1-0>.NE.O?, 

23116 NEJ(T/CS.n3.WR 
23117 

231 18 ; 1 

23119 VA RCR3] RB+1, 

23120 NE5!T/CS.n3.Rl PC 



;Dec. length, are we done? 

;Inc. dest. address, are we aligned? 
•Yes, inc. dest. add., finish inst. 



CMT098.MCX 
CHAR. MIC 
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U 0A95, OD86,9C37,0030J847,OOAD,E 

U 0A97, 0886, 95B7, 0030, OOA7,O0A5,1 

U OADE, O886,O5BE,A03A,0OA7,00AE,O 

U GAEO, O08A,9003,C034,00A7,00AE,8 

U 0AE8, O08A,O73C,02EA,10C7,00A5,8 



. ********************************************************************** 
; Writing forward, L0N6W0RD aligned. =01 is >=1 LONGWORD left to 
; move, =11 is < 1 LONGWORD left, READ/WRITE BYTEs. 
*********************************************************************** 



23121 
23122 
23123 
23124 

23125 =01 

23126 CS.M3.WR.L: 

23127 ; 01 

23128 MCT[MP9D^2LIT0[3:, 

23129 NEXT/CS.n3.WR.Ll 
23130 

23131 CS.M3.WR.L8: 

23132 ;11 

23133 MCTEMP9] 0,NEXT/CS.M3.WR.B 
23134 

23135 CS.M3.WR.L1: 

23136 ; 

23137 MCTEMPOJ RCROJ 
23138 

23139 

23U0 ; — 

23U1 RCROJ N0T(MCTEMP9]).AND.RB 

23H2 

23U5 ; - 

23UA RCROJ RB-C0NX(4),ALUS_UNS6N, 

23U5 MM.ALCoW.INT? 



;Set FPD GPRO decrement flag 



; Clear FPD GPRO decrement flag 



;<1-0> hold ff of extra BYTEs to move 
;after finishing LONGWQRDs 



;6PR0 becomes evenly divisible by 4 



;Dec. length BEFORE write, 
;ALUS.polarity, anything pending? 



CMT098.MCX 
CHAR, MIC 
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U 0A58, 0885, 7592, ^023, 20^7, 00A7, 8 
U 0A59, 0885,7592,A023,20A7,00A7,8 
U 0A5A, 0^80,0036, AAFO, 00-^7, 0AF7,0 

U 0A5C, 0986, 5012, 0037, F847,008A, 6 
U 0A5D, 0986,5012, 0037, F847,00BA, 6 
U 0A5E, 0986,5012, 0037, F8A7,00BA, 6 



u 0A78, O88O,05BE.AO23,O5D8,00AE,A 
1.1 0A7C, 0981, AC10, 0030, 2A87,00FC,9 



*T****i^******<r***********'lr* *************** ***************************** 



; =000 is nothing pending, =010 is ints. or timer pending. 

; IE.SERV.IP.TS2 will RETURN -1 if timer service, so =001 is a dupMcat 

; of =000. 
*********************************************************************** 



;001 

RCTEMP12] XB PC PC+A, 
NEXT/CS.M3.WR.L.L0P1 



;010 

PUSHJNTPEND OR TIMER?, 
NEXT/JE.SeRV.IP.TS2 



23U6 
23147 
23U8 
23U9 
23150 

23151 =000 

23152 CS.M3-WR.L.L0P: 

23153 ;000 

2315A RCTEMP12] XB PC PC+4, 

23155 NEXT/CS.M3-WR.L.L0P1 

23156 

23157 

23158 

23159 

23160 

23161 

23162 

23163 

23164 

23165 =100 

23166 

23167 

23168 

23169 

25170 

23171 

23172 

23173 

23174 

23175 

23176 

23177 = 

23178 

23179 =0** 

23180 CS.M3.WR.L..L0P1: 

23181 ;0** :- 

23182 WRJTE RCTEMP123,SiZECLON6], 

23183 NEXT/CS.«3,WR.L,L0P1.A 
23184 

23185 ;1** 

23186 PC MCPC]"2LJT0[4], 

23187 NE5?T/CS,H0V,PACK 



;Move a LONGWORD 
•Move a LONGWORD 



Something pending, RETURN -1 to 
loop or pack up 



;100 ; 

MCTEMP5J MB.AND.2LIT16[0FF3, ;BUS exception, pack up 
NEXT/CS.flOV. PACK. BEGIN 



;101 

MCTEMP5] MB.AND.ZL1T16C0FF.1, 
NEXT/CS.MOV. PACK, BEGIN 

; 1 1 

MCTEMP5] MB.AND.7LIT16C0FF], 
NEXT/CS.noV. PACK. BEGIN 



;BUS exception, pack up 
;Ints. pending, pack up 



;BUS exception, fix PC, pack up 



CMT098.MCX 
CHAR. MIC 
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U OAEA, 008A,073C,2B6A,10C7,00A9,2 



U 0A9?, 0884,075D,02EA,C4A7,00A5.8 
U 0A93, 0C84,073D,002A,CAA7,00AE,C 

U OAEC, 0D86,0C12,0A70,18';7,008A.0 



U 0840, 0885,A592,A03i,40';7,0084,8 
U OBO, 0C8A, 0592, 6034, 00A7,0UA9/7 



23188 CS.M3.WR.L.L0P1.A: 
23189 



RCROJ D RB-CONXCO, 
ALUS_0n56N OLDALUS? 



;10 

VA RCR3D R8+C0NX(A), 
NE5!T/CS.n3.UR.L.LOP, 
MM. ALLOW. INT? 



;n 

VA^RCR3]_RB+CONX(4) 



23190 

23191 

23192 

23193 

2319A =10 

23195 

23196 

23197 

23198 

23199 

23200 

23201 

23202 

23203 

23204 

23205 

23206 

23207 =0 

23208 CS.M3.R1 PC: 

23209 ;0 

23210 RCR1J MCPC]. 

23211 NEXT/rs,M0V.BUT.FLA6l 
23212 

23213 ;1-- - — 

232U RCROJ P MCTEMPO], 
23215 NEXT/rs:M3.WR.L8 



MCTEMPO] MB.AND.ZLIT0C33, 
WX.NE.O? 



Dec. length for next pass thru loop, 
what was previous 6PR0? 



GPRO was nonzero last time thru loop, 
loop back 



;GPR0 was zero, we may be done 

;Do we have any extra BYTEs to move? 



;(No, )6PR1^PC, Clear 6PR0 & split on 
; opcode 

■Yes, GPR0_1, 2, or 3, move BYTEs 



CMT098.MCX 
CHAR.MK 
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Character String : M0VC5 
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U 0BA2, 0880,0036, ^670, 00A7,00A6,E 
U 0B^3, C080,A592,';6FO,OOA7,OOAB,1 



U 0AB1, 0884, A592,^03A, 00^7, OOAA,D 
U 0AB3, 0C84,A593,203A,00A7,00AF,^ 
U OAFA, 0586, CC37, 0050, A8A7,00AF,E 



U CAFE, 050E,6DB7, 0030,18-!;/, 0080, 3 
u OB03, OC80,05BE,A384,CAA7,008A,A 



u OB'^.A, 0A8O,O73C,06F4,0OA7,08A8,5 376* 

\J 0BA5, 0080, 5592,4000,0508, 0080, A 

U OBOA, 088A,0E7D,2A34,0047,08B4,6 378* 

J 0B46, 0484, 0E7C, 0384, ChA7, 0884, 4 374* 
U 0B47, 0884, 0E7C, 0034, C4A7,00AA,D 



23216 .TOC 
23217 

23218 =0 

23219 CS.MOVTC.TUC.FIN: 
23220 
23221 
23222 
23223 
23224 
23225 
23226 

23227 ^01 

23228 CS.M5: 
23229 



Character Stn'ng 



; M0VC5' 



;0' 

1R<2"0>?, 

NEXT/CS.MOVTC.TUC.TMPlO-0 

;1 - ' 

WB_MCTEMP10J,WB<51"30>? 



;01 • 

RCROJ MCTEMP103, 
NEXT/i:S.MOV.R4.6ETS,0 



;11 

RCR0J_D_-MCTEMP10J 



MCFPDOFFSET3.ZLIT0E93 



.i^*********************************«'******i»r*il(*<r***f******H************** 

; Here for M0VC5 to tUL the extra destination with the FJLL character. 

• Hi^i^i^Hi^^t^^^^^rff^i^Ai^ik*************************************************** 



M[TEMP6]_ZL1T8C3J, CLEAR FLAGi 'Load 300 code, clear M0VC5 flag 
W8<1-0>.NE.O?,VA„RCR33 ;Is address LONGWORD aligned? 



23230 
23231 
23232 
23253 
23234 
23255 
25256 
23237 
23238 
23239 
23240 
23241 
23242 
23243 
23244 
23245 
23246 
23247 
23248 
23249 

23250 =0 

23251 CS.M5.WR: 

23252 ;0 

23253 WB R[R0]-CONX(4),W8<31-30>?, 
25254 NE5!T/CS.M5.WR.1. 

23255 

23256 CS.M5.WR.8: 

23257 

23258 

23259 

23260 

23761 

23^62 

23263 -0 

23264 

23265 

23266 

23267 

25268 

25269 

23270 



;Which instruction are we? (forward) 
)mtempio < 0? 

•GPRO.MTEMPIO, finish inst. 

•RO.D.-MTMPIO 

•Pack up instead of RETURN+4 



;1 

WRITE MCTEMP5J,SIZEC8YTE] 

RCROJ.D.RQ-T-WX.EQ.O? 



;Yes, do we have >= 1 LONGWORD left? 

•No, WRJTE a BYTE of fill 
;GPR0_DRE6.length-1, are we finished? 



;0 - 

VA RCR33 RB+1,WB<1-0>.NE.O?, 
NEJ^T/CS.RS.WR 



;No, inc. dest. address, are we LONGWORD 
; aligned now? 



;1 • 

VA RCR3] RB+1, 
NE3?T/CS.nOV.R4,GETS.O 



;Yes, inc. address, wrap up inst. 



CMT098,MCX 
CHAR. MIC 



u 10 

MICR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 15.00, Clock rate = 160ns 
Character String ; M0VC5 
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U 0AB5, 0586, 9C37, 0030, IS*!.?, 0080, 6 
U 0AB7, 00S6,95B7,0030,00A7,00BA,5 

U 0BO6, 0086,05BE,A03A,OOA7,OOB0.8 
U 0BO8, 088^,9003,C03A,OOA7,OOBO,A 
U OBOA, 0884,073C,02E^,10C7,00AB,8 



U OABb, 0C80, 5593, A020,05D8, 0080, F 
J 0AB9, 0C80, 559^,^0(^0, 05P8,OOBO,F 
U OABA, OA80,0036,';AFO,OOA7,OAF7,Q 



; H0VC5 fill write — dest. is LONGWORO aligned, =01 is >= 1 LONGUORD 
; left, =11 is < 1 LONGWORD left. 
*********************************************************************** 



23271 

25272 

25275 

2527^ 

25275 =01 

23276 CS.M5.WR.L: 

25277 ;01 

23278 MCTEMP9] ZLIT0C3], 

23279 NEXT/CS.nS.WR.Ll 
23280 

23281 CS.M5.WR.L8: 

23282 ; 11 - 

25283 MCTEMP9] 0,NEXT/CS.M5. WR.B 
2328^ 

23285 

23286 CS.M5.WR.L1: 

23287 ;- 

23238 MCTEMPOD.RERO] 

23289 

25290 

25291 

25292 

25293 

2529A 

25295 

25296 

25297 

25298 

25299 

25500 

25501 

23302 

23303 =00 

2350^ CS,M5.WR.L.L0P: 

25305 ;00 

25506 WRITE M[TEMP5],SJZECL0NG], 
25307 NEXT/CS.M5.WR.L.L0P1 
23308 

23309 ;01 - 

23310 WRITE MrTEMP5],SIZELLON6], 

23311 NEXT/CS.M5,WR.L.L0P1 
23312 

2351 5 ; 1 

253U Pb'SHJNTPEND OR TIMER?, 

25515 NEX//IE.SERV. IP, TS2 

25516 = 



;Set FPD 6PR0 decrement flag 



Clear FPD GPRO decrement flag, READ/ 
WRITE BYTEs 



;<1-0> has number of extra BYTEs (if 
;any) to move after moving the LONGWORDs 



R[R03_NOT(MCTEMP9J).ANO.RB 



RCRO] RB-C0NX(4), 
ALUS^DNSGN, MM, ALLOW. INT? 



;Make GPRO evenly divisible by A 



;Dec. GPrtO & latch polarity into ALUS, 
; anything pending? 



•**»*«** ************** Hm*«fH*rmt***********i^**** ************************* 

; =00 is nothing pending, =10 is ints. pending or timer service. 
; IE.SERV.IP.TS2 will RETURN -1, so =01 is a duplicate of =00, 

*********************************************************************** 



;Wr,ITE LONGWORD of fill 
•WRITE LONGWORD of fill 



Something pending, RETURN -1 or 
pack up 



CMr098.MCX 
CHAR. MIC 



N 12 
MICRO? IM(OI) 28-N0V-83 16:30:55 CLOKX Rev 13.00, Clock rate = 160ns 
Character String : M0VC5 
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OBOF, 0O8A,073C,2B6AJ0C7,00A9,E 



U 0A9E, OO8'!.,073D,G2EA,C^A7,00AB.8 
U 0A9f, 0A8A, 073D, 0024, C4A7, 0081,0 

U OBIO, 0586,OC12,OA70J847,OOBA,8 



U 0848, OC84,O5B7,25FA,O0A7,O0AA,D 
u 0849, 0484, 0592, 6034, 0047, 00A8, 7 



u 0A56, UC84, 0587, ^5F4, 0047, OCAA,D 
QA57, 0080>592,46FO,U047,OOAC,5 



23317 CS.M5.WR.L.L0P1: 
23318 



23319 

23320 

23321 

23322 =10 

23323 

23324 

23325 

23326 

23327 

23328 

23329 

23330 

23331 

23332 

23333 

23334 

23335 =0 

23336 CS.MQV.8UT.FLA61: 



RCROJ D RB-C0NXC4), 
ALUS DNSGN OLDALUS? 



Dec. Length for NEXT pass, what was 
previous Leng.h? 



;10 

VA RCR3] R8+C0NX(4), 
NEXT/CS.R5.WR.L.1.0P, 
MM.ALLOWJNT? 



;11 

VA R[R3] RB+C0NX(4) 



MCTEMPO] MB.AND.ZLJT0l3J, 

WX.NE.O? 



;> 0^ inc. dest. address, loop back 

;= 0, inc. dest. address 
;Are we finished? 



;0- 



23357 

23558 

23559 

25540 

25541 

23342 

25543 

23344 

23345 

23346 

23347 

23348 

23349 

23550 =110 

25351 CS.M3.MTUC: 



FLAG1?,R[R0] D 0, 
NEXT/CS. MOV. Ft4. GETS. 



;R0 AND D GET A 
;M0VC5 OR CMPC5? 



;1 

RCROJ D MCTEMPO], 
NEXT/rs:M5.WR.L8 



•GPRO 1, 2, or 3, finishing writing 
;BYTEs 



•*H*«*>*»*****HH*'»***'************** ****************************** ******** 

; Enter below on IR<2-0>? BUT. =110 is M0VC3, M0VC5, or MOVTC. 
; =111 is MOVTUC. 

.H***)^***t*Hirt********************************************************* 



25552 
25353 
23354 
23555 
25556 
23357 

23358 
23359 = 



;110 ■ 

FLAG1?,R[R0] D 0, 
NEXT/CS,Mav.R4TGPTS.0 



;R0 AND D GET A 
;M0VC5 OR CMPC5? 



;t11 

W8 M[TEMP10],W^<31-30>?, 

neSt/cs.mtuc.end 



;]s MTEMP10 < 0? 



CMT093.MCX 
CHAR.MK 



MICR02 1M(01) 
Character String 



B 13 
28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate - 160ns 
: MOVrc and MOVTUC 
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23360 

23361 

23362 

23363 

2336^ 

23365 

25366 

2336/ 

23368 

23369 

25370 

23371 

23372 

23573 

2337^ 

23375 

23376 

23577 

23378 

23379 

23380 

23381 

23382 

25383 

2358^ 

23385 

25586 

23387 

25388 
23389 
25590 
25391 
23392 
25595 
2539^ 
23395 
23396 
23397 
23398 
23399 
25^00 
25A01 
23^02 
23403 
23^0^ 
23405 
23406 



,TOC 



Character String 



MOVTC and MOVTuC 



**************************************** **«*****^ ********* ************ 

MOVTC 
INPUT 



OUTPUT 



RESOURCES 



SU8R0UTJNCS 



RO 



MTMP8 


MJN(SRC LGTH^DEST U;TH) 


1 1 II II 





t 1 It II 


R1 


SOURCE ADDRESS 


PC 


11 II 


TEMP2 


II II 


TEMP5 


DfSUNATJOiy tENGTH 


TEMP5 


ESC(EXPANDED) 


TEMP7 


TABLE ADDRESS 


FLAG! 


S£T(FOR CMPC5 g MOVtS) 


MTEHP10 


SRC LGTH - DST LGTH 


FPDOFFSET 


ZLJT0C93 


R3 


DESTINATION ADDRESS 


VA 


II II 


R2 


DELTA PC*0(8BJTS'248JTS) 


TEMP6 


<;<ROTATED LEFT BY 8) 


FPD 


SET 


RO 


ft OF UNTRANSLATED BYTES 




JN SRC STR 




(NE.O IF SRODEST LGTH) 


R1 


ADD OF ONE BYTE BEYOND 




THE LAST BYTE IN SRC 




STRING THAT WAS TRANS 


R2 





R3 


ADD OF THE TRANS TABLE 


R4 





R^ 


ADD OF ONE BYTE BEYOND 



CC 



THE DESTINATION STRING 
N.SRCLEN LSS DSTLEN 
2 SRCLEN EQL DESLEN 

vio 

C SRCLEN LSSU DSTLEN 



SAME AS M0VC5 WITH THE FOLLOWING 
TEMP7 TABLE ADDRESS 

RTEMP12 Holds XB data 
FLAGO 1 

FLAG3 _1 IF MOV BACK 

CS.GEN.RESPC 



***^t«t4t4«ft**ft**«ll**44lr*1l*«**4****4**********«***4**«***********«4*«* 






CHAR. MIC 



MICRO? 1MC01) 
Character String 



28-N0V-83 



^3^07 

?3^08 

23^09 

23M0 

23M1 

23A12 

P3A13 

?3^U 

23415 

23/.16 

23A17 

23418 

23A19 

23420 

23421 

23422 

23423 

23424 

23425 

23420 

23427 

23428 

23429 

23430 

23431 

23452 

2343.3 



16:30:35 
MOVTC and 



C 



13 
CLOKX 
MOVTUC 



Re\/ 13.00, Clock rate - 160ns 
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**mnm**4***t^«**»*»*^*»«*«i^*******<r******************************* ******** 



MOVTUC 



SAME AS MOVTC 
OUTPUT 



EXCEPT: 



RESOURCES 



RO 



R1 



R2 
R3 
R4 
R5 



CC 



SAME AS 
TEMP7 
fLAGO 
FLAG3 



tt Of UNTRANSLATED BYTES 
\H SRC STR INC ESC BYTE 
(=0 ]F SRC STR TRANS 
W/0 ESC 

ADD OF EXHAUST OR ESC 
OR Of ONE BYTE BEYOND 
THE LAST BYTE IN SRC 
STRING THAT WAS TRANS 


ADD OF THE TRANS TABLE 
tt OF BYTES IN DEST STR 
ADD THAT WOULD HAVE 
TRANS BYTE IF NOT FOR 
EXHAUST OR ESC OR ADD 
OF ONE BYTE BEYOND 
THE DESTINATION STRING 
N SRCLEN LSS DSTLEN 
Z"SRCLEN E0'_ DESLEN 
V'TERMINATED BY ESC 
C"SRCLEN LSSU DSTLEN 
M0VC5 WITR the FOLLOWING 
TABLE ADDRESS 
1 
1 IF MOV BACK 



*H*H*H(^*4H*<»i^*H*4***[i^i^***<r'*****i^******************************************** 



■H 



;1 



CMT098.MCX 
CHAR. MIC 



D 13 
MKR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Character String : MOVTC and MOVTUC 
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U 0B12. 0D5E,6DB7,02F0.50A7,00A6,C 



U OABC, 0A81,7015,0641,E'^87,00A6,6 
U OABD, 0-^81, 7015, 06^1, EA87,00A6, 6 
U OABE. 0^80, 0036, -iAF0,00A7,04F7,O 



U 0A66, 0485, 7592,^003, 2047, GOBI, E 

U 0A67, 0C81, 7000,1841, 6047, 08AC,d? 374* 



11 0AC2, 0480, 5009, 04C0,05D8,00B4,C 
U 0AC3, 0480,A592,46F0,08E7,00AC,5 



Write back FLAG, load code 6, anything 
pending? 



23434 CS. MOVTC. TUC. BACK: 

23435 ; - 

23436 SET FLAGS, MM. ALLOW. JNT?, 

23437 MCTEMP6] 2LIT8C6J 
23438 

23439 

234^0 .******** ************************************************************** 

Here on MM. ALLOW. INT? BUT. 

=00 is nothing pending. 

=10 is something pending, RETURN -1 or pack up. 

=01 is a duplicate of =00 for iE.SERV.JP.TS2 RETURN. 



23441 
23442 
23443 
23444 
23445 

23446 =00 

23447 CS.MTC.WR: 



;00- 



23448 

23^49 

23450 

23451 

23452 

23453 

23454 

23455 

23456 

23457 

23458 

23459 = 

23/.60 

23461 =110 

23462 CS.MTC.VA: 



PC 2EXT(XB<7-0>)+RCTEMP7J, 
iR<2-0>?,NEXT/CS.MTC.VA 

;01 

PC ZEXT(XB<7-0>)+R[TEMP7], 
IR<2-0>?,NEXT/CS.MTC.VA 

;10 

PUSH,JNTPENO OR TIMER?, 
NEXT/JE.SERV. IP. TS2 



;PC_translated character's add, 
;PC_translated character's address 



23'i63 

23464 

23465 

23466 

23467 

23468 

23469 

23470 

23471 =10 

23472 

23473 

23474 

23475 

23476 

23^77 

23478 

23479 



;110 

rctemp12] xb pc pc+1, 
next/cs.mTc.fobTpre 



;Write a BYTE from the XB 



;111 

Q X8-RCTEMP53 PC PC+1, 
STGND CMP? 



; 1 

WRITE MCTEMP5]+Q,SIZECBYTEJ, 

FLAG3?, 

NEXT/CS.MTC.F08 



M0VTUCC2F], get next BYTE 6 is it 
equal to fill? 



Write (XB) BYTE, 

GO TO COMMON FLOW WITH MOVTC 



;11 ; 

W8_MCTEMP10D,WB<31-30>?,SET V ;PSL<V>.1, MTEMP10 < 0? 






CMT098.MCX 
CHAR. MIC 



U 0AC5, OA80,O5BE,6O3A,00A7,00B1,C 
U 0AC7, 0080,A003,203';,OOA7,OOBA,A 



U OBAA, 0885, 8592, 4035, 40'!.7,0AAA, 5 
U OBAB, O88A,O582,AO35,00A7,00B1,7 
U 0B17, OCEA, 7592, 403A,C0A7, GOBI ,B 



U OBIB, 008A,05e7,013A,80A7,003F,9 



U OBU, 0A8A,A0O1,0O3A,O0A7,0Q8A,A 



U OBlE, 0080,05BE,AAC3,05D8,00BA,C 



U OBAC, 0C8A,0E7C,003A,AA87,0082,3 



D GETS RO 

RO R0+TMP10 FLOW 



;D.R0-TMP10 



RET+1 
R5 VA 
RESTOR PC 



;1 

RCRAD D 



RCR3J.MCTEMP7J, CLEAR FPD 



;Load 6PRA 
;GPR3.TEMP7, FPD.O 



U OBAD, 008A,0E7D,2A3A, 0047, 0885,0 378* 



E 13 
MICR02 IM(OI) 28-N0V'83 16:30:35 CLOKX Rev 13,00, Clock rate = 160ns 
Character String : MOVTC and MOVTUC 

23A80 =01 

23A81 CS.MTUC.END: 

23482 ;01 

23483 ' D R[RO:, 

23484 NEXT/CS.RO.GETS.RO+10 
23485 

23486 ; 1 1 

23487 D R[R0]-MCTEMP10] 
23488 

23489 =0 

23490 CS.MOVT.RS.GETS.VA: 

23491 ; 

23492 PUSH, 

23493 RCR53 MCVA], 

23494 NEXT/CS.GEN.RESPC 
23495 
23496 
23497 
23498 
23499 
2^500 
23501 
23502 
23503 
23504 
23505 
23506 

23507 CS.MTC. R2 0.IRD1: 

23508 ; 

23509 RCR2J 0,IRD1 
23510 
23511 

23512 CS.R0,6ETS.R0+10: 
23513 

23514 RCROJ MCTEMP10J+RB, 

23515 NEXT/(:S.MOVT.R5.6ETS.VA 
23516 
23517 

23518 CS.MTC.F08.PRE: 
23519 

23520 WRITE RCTEMP12],SIZE[8YTE], 

23521 FLAG3? 
23522 

23523 =0 

23524 CS. MIC. FOB: 

23525 ;0 

23526 PC RCR1] RB+1, 

23527 NE!<T/CS.RO-1.FOR 
23528 

23529 ;1 — 

23530 RCRO] RB-1, 

23531 WX.EQ.07, 

23532 NEXT/CS.MOVT.DEC.PC 
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*********************************************************************** 
; Other Character String instructions exit here. 



;GPR2_0, **IRD1** 



RO.RO+TMPIO 



;Are we writing backwards? 



PC,R1 Rl+1 
DEC RD 



DEC RO 
FINISHED? 
DEC PC 



CMT098.MCX 
CHAR. MIC 



MICR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Character String : MOVTC and MOVTUC 
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U 0B25, 008A,0E7D,2A34,004?,088-i,E 378* 

U OBAE, 0C8A,0E7C,02FA,CAA7,00AB,C 
U OBAF, 008A,0E7C,003A,CAA7, 0085,1 



U 0B50, 048A,0E7D, 0033,4487,0062, 4 



U 0B51, 0C40,05BE,44F4,C4A7,00B4,2 



U 0824, 0C86,4080,02FD,84A7,00AB,C 



U 0A6E, 0080, A592,46F0, 0047, 00AB,1 
H 0A6F, 0080,A592,46FO,0047,OOAC,5 



R0,D RO-1 
FINISHED? 



VA,R3_R3+1 



23533 CS. RO-1. FOR: 
23534 

23535 RCROJ D RB-1, 

23536 WX.EQ.O? 
23537 
23538 =0 

23540 VA RCR3] RB+1 , MM. ALLOW. INT?, ;'VA.6PR3_6PR3+1 , anything pending? 

23541 NEJJt/CS.RtC.WR 
23542 

23543 ; 1 ■ 

23544 VA RCR3] RB+1, 

23545 NE5?T/CS.nVT. FINISH 
23546 

23547 =0 

23548 CS.MQVT.DEC.PC: 

23549 ;0 ■ 

23550 PC RETEHP13] RB-1, 

23551 NE5?T/CS.M0VT.DEC.VA 
23552 

23553 CS.MVT. FINISH; 

23554 ; 1 ' 

23555 VA RCR3], 

23556 SET FLAGO, 

23557 FLA63?, 

23558 NEXr/CS.MOVTC.TUC.FIN 
23559 

23560 CS.MOVT.DEC.VA: 

23562 VA MCTEMP43 MB-1 , MM. ALLOW. INT?, ;VA & TEMP4 _TEMP4-1, anything pending? 

23563 NEXT/CS.MTCTWR 
23564 

23565 

23566 =110 

23567 CS.MOVTC.TUC.TMPIO-O: 

23568 ; 1 10— ; 

23569 we MCTEMP10],WB<31-30>?, ;Is MTEMP10 < 0? 

23570 NE5iT/CS.M5 
23571 

23572 ; 1 11 — ; 

23573 WB M[TEMP10],WB<31"30>?, ;Is HTEMP10 < 0? 

23574 NE5?T/CS.MTUC.END ; (goto MOVTUC) 



PC,TEMP13 TEMP13-1 
GOTO DEC VA FLOW 



VA R3 

SET FLAGO FOR MOVTC, TUC 

FORWARD OR BACK? 

FINISHED 



CMT098.MCX 
CHAR. MIC 



M1CR02 1M(01) 
Character String 



28-N0V-83 



G 13 
16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
CHPC3 and CMPC5 
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23575 

23576 

23577 

23578 

23579 

23580 

23581 

23582 

23583 

23584 

23585 

23586 

23587 

23588 

23589 

23590 

23591 

23592 

23593 

2359A 

23595 

23596 

23597 

23598 

23599 

23600 

23601 

23602 

23603 

23604 

23605 

23606 

23607 

23608 

23609 

23610 

23611 

23612 

23613 

236U 

23615 

23616 



,TOC 



Character String 



CMPC3 and CMPC5" 



********************************************************************** 
CMPC3 



INPUT 


D 


LENGTH 




TEMPI 


1 f 




R1 


SOURCE ADDRESS 




PC 


II M 




TEMP2 


II II 




R3 


DESTINATION ADDRESS 




VA 


II II 




R2 


DELTA PC'0(8BITS'24BITS) 




TEMP6 


1 (ROTATED LEFT BY 8) 




FPD 


SET 




FPDOFFSET 





RESOURCES 


RO 


LENGTH 




R2 


DELTA PC'0(8BITS*2ABITS) 




R3 


DESTINATION ADDRESS 




D 


LENGTH 




TEMP6 


CODE 




RTEMP13 


Holds data for comparison 




PC 


SOURCE ADDRESS 




FLAGO 







FLAG1 







FLAG3 





OUTPUT 


RO 


# BYTES LEFT IN SRC STR 
INCL BYTE OF INEQUALITY 




R1 


ADD OF BYTE OF INEQUAL 
OR OF ONE BYTE BEYOND 
THE SOURCE STRING 




R2 


RO 




R3 


ADD OF BYTE OF INEQUAL 
OR OF ONE BYTE BEYOND 
THE DESTINATION STRING 




CC 


N 1ST BYTE LSS 2ND BYTE 

Z"1ST BYTE EQL 2ND BYTE 

VO 

C 1ST BYTE LSSU 2ND BYTE 



********************************************************************** 



CMT098.MCX 

CHAR.MIC 



M1CR02 1M(01) 
Character String 



28-NOV-83 



H 



16:30:35 
CMPC3 and 



13 
CLOKX 
CMPC5 



Rev 13.00, Clock rate = 160ns 
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23617 

23618 

23619 

23620 

23621 

23622 

23623 

2362A 

23625 

23626 

23627 

23628 

23629 

23630 

23631 

23632 

23633 

2563A 

23635 

23636 

23637 

23638 

23639 

236A0 

236^1 

236^2 

236^3 

236A4 

236^5 

236A6 

23647 

236A8 

23649 

23650 

23651 

23652 

23653 

23654 

23655 

23656 

23657 

23658 

23659 

23660 

23661 

23662 

23663 



CMPC5 



INPUT 



OUTPUT 



RO 



D 

R1 

PC 

TEMP2 

TEMP5 

TEMPS 

FLAG1 

MTEMP10 

FPDOFFSET 

R3 

VA 

R2 

TEMP6 

FPD 

RO 

R1 



R2 
R3 

CC 



MJN(SRC LGTH,DEST L6TH) 



1 1 



SOURCE ADDRESS 



1 1 
< I 



FILL(EXPANDED) 

DESTINATION LENGTH 

SET (FOR CMPC5 AND M0VC5) 

SRC L6TH - DST L6TH 



DESTINATION ADDRESS 

DELTA PC'0(8BITS*24BITS) 
1 (ROTATED LEFT BY 8) 
SET 

# BYTES LEFT IN SRC STR 
INCL BYTE OF INEQUALITY 
ADD OF BYTE OF INEQUAL 
OR OF ONE BYTE BEYOND 
THE SOURCE STRING 
tt BYTES LEFT IN DES STR 
INCL BYTE OF INEQUALITY 
ADD OF BYTE OF INEQUAL 
OR OF ONE BYTE BEYOND 
THE DESTINATION STRING 
N 1ST BYTE LSS 2ND BYTE 
Z'IST BYTE EQL 2ND BYTE 
V"0 
C 1ST BYTE LSSU 2ND BYTE 



RESOURCES 


RO 


LENGTH 




R1 


SOURCE ADDRESS 




R2 


DELTA PC'0(8aiTS'2ABITS) 




R3 


DESTINATION ADDRESS 




D 


LENGTH 




TEMP6 


CODE 




RTEMP13 


Holds data for comparison 




PC 


SOURCE ADDRESS 




VA 


DESTINATION ADDRESS 




FLAGO 







FLAG1 


1 




FLAG3 






tH^****it************fc************************************************** 



CMT098.MtX 
CHAR. MIC 



I 13 
MICR02 1MC01) 28-N0V-83 16:30:35 CLOKX Rev 13.00. Clock rate = 160ns 
Character String : CMPC3 
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u OB52, OC85,B592,A3BA,COA7,0OA7,0 
u 0B53, 0885,A592,A5FA,A0A7,00AC,8 



U 0AC8, 08E6,02B7,002A,8047,OAAA,A 

U 0AC9, OA86,25BE,A^FA,/;OA7,0OB5,A 
U OACA, 0986, CC37, 0030, 40^7,0082, 6 



U 0B26, O88A.A592,6B6'i,0OA7,08A8,8 351* 



U 0B54, 0A8A,05B2,A13A,8047,003F,9 



U OB55, OOE8,05eE,4A2A,08A7,08B7,C 322* 



23664 ,TOC *' Character String 
23665 

23666 =0 

23667 CS.C3.1; 

23668 ; 

23669 RCR3J MCVAJ,W8<1-0>.NE.0?, 

23670 NEXT/rs.C3.L0P 
23671 

23672 CS.CMP.RI.GETS.PC: 

23673 :1 

2367A RCR13 MCPCD.FLA61? 

23675 

23676 =00 

23677 CS.CMP.CLRFPD: 

23678 ; 00 

23679 PUSH, CLEAR FPD, 

23680 MCTEMPO] RCR23.RR.24, 

23681 NEXT/CS.SEN.RESPC.1 
23682 
23683 
2368A 
23685 
23686 
23687 
23688 
23689 
23690 = 
23691 
23692 
23693 
2369A 
23695 
25696 =0 

23697 CS. CMP. R2. GETS. D: 

23698 ;0 — 

23699 RCR2] DJRD1 
23700 

23701 ; 1 

23702 we P[RO],WX.EQ.O?.CCOP1, 

23703 SJ7E[L0NG],SFT FPD, 

23704 NEXT/CS. MAT, Q. GETS. Q-RO 



;01 

MCTEMP2] RCR1],FLAG3?, 
NEXT/CS. i;MP.R2. GETS. D 



;10 

MCFPDOFFSET]^ZL]T0C8J 



RCR03 D M[TEMP103,S]ZE[LON6D, 
SJ6ND CMP?, NEXT/CS, C5 



CMPC3" 



;6PR3.VA, is address LONGWORD aligned? 



;6PR1„PC> are we CMPC5? 



;FPD_0, restore PC & RETURN+1^ 



;TEMP2_PC, are we MATCHC? 



Entering seperate flows, pack up 
instead of RETURN+4 



GPRO.D.MTEMPIO/ what is polarity 
of result? 



;GPR2.D, **1RD1** 



;GPRO=0?, and set CC, 

;FPD was zero but MATCHC isn't finished 

;G0 TO MATCHC FLOW 



CMT098.MCX 
CHAR. MIC 



M1CR02 1M(01) 28-N0V-83 16:30:35 
Character String : 



J 13 



CLOKX Rev 13.00. CLock rate = 160ns 
Main Loop 
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U 0A70, 0A80,073C,06EA.00A7,08A7,9 376* 

U 0A71, 0085,759E,^003,60A7,00A7,A 
U 0A72, 0085,759E,A003,60A7,OOA7,A 
U 0A73, 0^80, 0036, AAF0,0OA7,OAF7,O 

u 0A75, 0886,?036,A030,0387,OOBC,A 
u 0A76, 0886, 2036,^030, 0387, OOBC. A 
U 0A77, 0886, 2036, A030, 0387, 008C,A 



23705 .TOC 

23706 

23707 

23708 

23709 

23710 

23711 

23712 

23713 

237U 

23715 

23716 

23717 

23718 

23719 

23720 

23721 



Character String 



Main loop" 



After initialization enter at CS.C3.L0P: on a WB<1-0>.NE.O? BUT. 
=000 is source 2 address is LONGWORD aligned, compare in LONGWORDs. 
=001 is source 2 address isn't aligned, compare in BYTEs. 
The BYTE compare flow compares until src.^2 address (current) is 
LONGWORD aligned, at which point it splits into LONGWORD compare 
^^ows. . , ^ ^ 

The LONGWORD compare flow compare until EOS or a miscompare, at which 
point it backs up the PC and compares in BYTEs to Isolate the 
different BYTE. 

Code also enters at CS.C3.L0P.B. INT: on a MM. ALLOW. INT? BUT. 
=001 is nothing pending, =011 is timer or ints. pending, RETURN-1 

if just timer, else pack up. 

i^^^it*********************************************************** ******* 



21722 =000 

23723 CS.C3.L0P: 

2372A ;000 

23725 W8 RCR0]-CONX(A),W8<31-30>?. 

23726 NERT/CS.C3.L0P.L 
25727 

23728 CS,C3,L0P.8.JNT: 
23729 
23730 
23731 
23732 
23733 
2373A 
23735 
23736 
23737 
23738 
23739 
237A0 
237A1 =101 
23742 
237A5 
237AA 
237A5 
257A6 
237A7 
237A8 
237A9 
23750 
23751 
23752 



;001 

R[TEMri3] :EXTu;a) PC^PC + 1, 

NEXT/CS,C3.L0P,8 

;010 — 

RCTEMP13] ZEXT(XB) PC.PC+1, 
NEXT/CS.C3.L0P.B 

;011 

PUSH,JNTPEND OR TIMER?, 
NEXT/IE. SERV. IP. TS2 



;101 ' 

MCTEMP2] FLAGS, 
NEXT/CS.CMP. PACK. BEGIN 

;110 • 

MCTEMP2], FLAGS, 
NEXT/CS.fMP. PACK, BEGIN 

;in • 

MCTEMP23 FLAGS, 
NEXT/CS. CMP, PACK. BEGIN 



;I5 remaining length >=A? 

;8YTE compare, READ both sources 
;BYTE compare, READ both sources 



;BUS exception, pack up 
;BUS exception, pack up 
i'lnts. pending, pack up 



CMT098,MCX 
CHAR.MIC 



u 0A7A, 0C80, 0036, AOOO, 0050,0082,8 
u 0A7E, 0081,AC10,0030,OC87,OOFC,8 



U 0828, 0081, 2017, OAOS^AS*;?, 0885, A 356* 



K 13 
MICRO? 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Character String : Main Loop 

23753 =0»* 

2375A CS.C3*L0P.8: 

23755 ;0**— ; 

23756 READ,SI2ECBYTEJ, 

23757 NEXT/CS,C3.L0P.8.A 
23758 

23759 ; 1 ** • 

23760 PC MCPC3-ZLJT0C1], 

23761 NEST/CS. CMP, PACK 
23762 
23763 
2376^ CS.C3.L0P.8.A: 

23765 ; 

23766 WB RCTEMP13:"ZEXT<MCMDRJ), 

23767 SI2EC8YTE],CCOP1,WX.EQ.O?, 

23768 NEXT/CS.C3.L0P.81 
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;8US exception, fix PC, pack up 



Set CC on these BYTEs, are they 
equal? 



CMT098.MCX 
CHAR, MIC 



MICR02 IMCOD 28-NOV-83 16:30:35 
Character String : 



L 13 



CLOKX Rev 13.00. Clock rate = 160ns 
LONGWORDs 
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0A79, 0485. 7592, A023,60A7,00A8,0 
U 0A7B, 0085,759E,A003,60A7,00A7,A 

U 0A7D, 0886, 2036,4030, 0387, OOeC. A 

U 0A7F, 0886, 2036, 4030, 0387, 008C, A 



u 0A80, 0080,0036,4020,0050,0082, C 
u 0A84, 0181, AGIO, 0030, 2487, 00FC,8 



Character String 



Jt*********!^****)^************** **************************** ************ 

Beginning of LONGWORD compare. 

=001 Is (remaining) length >= 4, we can compare LONGWORDs. 

=011 IS (remaining) length < 4, compare In BYTEs. 

we pass thru here only once. Subsequent LONGWORDs are read in a 

different loop at CS.C3.L0P.L1 which Includes Interrupt pending/ 

timer service splits. 



23769 .TOC 

23770 

23771 

iim 

23773 
23774 
23775 
23776 
23777 
23778 

23779 =001 

23780 CS.C3.L0P.L: 

23781 ;001 

23782 RCTEMP13] XB PC PC+4, 

23783 NEXT/CS.C3.L0P.i:i 
23784 
23785 
23786 
23787 
23788 
23789 =101 
23790 
23791 
23792 
23793 
23794 =111 
23795 
23796 
23797 
23798 
23799 

23800 =0** 

23801 CS.C3.L0P.L1: 

23802 ;0** — 

23803 READ,SJZECL0N6], 

23804 NE)(T/CS.C3.L0P.L1.A 
23805 

23806 ;!** 

25807 PC M[PC]-ZLIT0C4], 

23808 NEXT/CS.CHP.pACK 



LONGWORDs' 



;011 - 

RCTEMP133 ZEXT(XB) PC PC + 1 , 
NEXT/CS.C3.L0P.B 



;101 ■ 

MCTEHP2J FLAGS, 
NEXT/CS. CMP. PACK. BEGIN 



;111 ■ 

MCfEMP?] FLAGS, 
NEXT/CS.CMP. PACK. BEGIN 



;READ both sources 
■READ both sources, BYTE 

;8US exception, pack up 

;eus exception, pack up 



;8US exception, fix PC, pack up 



CMT098.MCX 
CHAR. MIC 



M 13 
MICR02 1M(01) 28-NOV-83 16:30:35 CLOKX Rev 13.00. Clock rate = 160ns 
Character String : LONGWORDs 
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u OB;ec, 0A81,2003,0A25.A8A7,08B5,6 3^5^* 



U 0B56, 0D81,AC10,0?F0,2A87,00A7,1 

U OB57, 088A,073C,2A6';,00A7,08B5,8 3:^7* 

U 0BS8, 0C8^.,0/3D,U0^A,CAA7,0085,3 

U 0B59, OA80,073C,06E^,00^7.08AC,D 376* 



J OACD, 008A,073ti,0?EA,CAA7,OOA8J 
i! OACF, 0A8/.,C)7?t),UW,C'iA7,00A7J 



23809 CS.C3.L0P.L1.A: 

23810 

23811 

23812 

23813 

2381 A =0 

23815 

23816 

23817 

23818 

23819 

23820 

23821 

2ZB22 

23823 =0 

2382A 

23825 

23826 

23827 

23828 

23829 

23830 

23831 ^01 

23832 

23833 

2383A 

23835 

23836 

23837 

23838 

23839 



we R[TEMP13J'MCMDR],CC0P1, 
SJ2ECLON63,WX.EQ.O? 



;0 ~ - 

PC MLPCI-ZLITOCA.I, 

MMTALLOW.INT?, 

NEXT/CS.C3,L0P.B,INT 

;1-- - "- 

R[ROJ_P„RB-CONX(A),WX.NE.O? 



;0 

VA RCR3] RB+CONX(^), 
NE5?r/CS.?!MP.R1. GETS, PC 

;1 

WB^R[R0>C0NX(O ,WB<31-30>? 



;01" - • 

va r[r3] rb+c0nx(4), 
mmTallow.int?, 

next/cs.c3.l0p.l.int 



;ll — • 

VA RCP3] RB+C0NX(4), 
NE5iT/CS.C3.L0P.8.INT 



■Set CC 5 are these pieces equal? 

No, PC.PC-4 to isolate the BYTE/ 
anything pending? 

;Yes, dec. length, are we finished? 

;Yes, bump VA 8 GPR3 

;No, Is there >= 1 LON6WOR0 left? 



;Yes, compare next LONGWORD, but first 
;is anything pending? 



;Yes, 1-3 BYTEs are Lett, bump VA 



CMT098.MCX 
CHAR. MIC 



mCH02 1M(01) 28-N0V-83 16:30:35 
Character String : 



238^0 =000 
238^1 =001 
?3842 CS.C3,L0P.L.JNT: 



N 13 



CLOKX Rev 13.00, Clock rate = 160ns 
LONGWORDs 



Kj OASn 0485, 7592, ^0?3, 60^7, 00A8,0 

I 

u 0A82, 0485, 7592, A023, 60*^7, 00A8,0 

Li 0A83, OA80, 0056, 4AF0, 0047, 0AF7,0 

OASS, 0886, 2056, 4050, 0587, 008C, A 

0A86, 0886, :^036, 4030, 0387, OOeCA 

0A8^, 0886, 2056,4050, 0387, QOEjC, A 



23843 

25844 

23845 

23846 

238^7 

23848 

23849 

23850 

23851 

23852 

25853 

2385/i 

25855 =101 

25856 

25857 

23858 

23859 

25860 

25861 

23862 

23865 

25864 

25865 

23860 



;001 

RCTEMP133 XB PC PC+4, 

NEXT/CS.C3,L0P.C1 



;010 

RLTEMP15] X8 PC PCH, 
NEXT/CS.C3.L0P.C1 



;011 

PUSH,JNTPEND OR TIMER?, 
NEXT/JE.SERV.]P.TS2 



;101 - • 

MCTEMP2] FLAGS, 
NEXT/CS.rMP. PACK. BEGIN 



• no 

MLTEMP2] FLAGS, 
NEXr/CS. CMP. PACK. 8E6IN 



;111 ' 

MLTEMP2J FLAGS, 
NEXT/CS.CMP,Py!CK. BEGIN 



;READ both sources 
;READ both sources 
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;BUS exception, pack up 
;8US exception, pack up 
;Jnts, pending, pack up 






MICRO? 1M(01) P8-NOV-83 16:50:35 
Cha/^acter String J 



B U 



CLOKX Rev 13.00, Clock rate = 160n5 
BYTEs 
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O&'iA, 08B'"i,AE51,05rA,A^8/,OOA6.0 

0B5B, 008-^, 0E7D,?A3^, 00^7, 08B5,C 378* 

■J O^^r, 048^,0ti7C,0^B*'*,C^A7,08A7,0 37^,* 

035D, 08ci^,OE7C,003^,C/.A7,008i.,? 

CA6Q, frSO, ('036, '^.^^O, 00^7, 0QAi\8 

0A6,\ 0udA.A!>yc?.i6M,C",V.7,00ApJ 



OADi , OrOl,A001 ,005A,OOA/,OG8S,S 



J CJAP5, urO8,UU^0,^051,00A7,00Af ,8 



It 



P3867 .TOC 

23868 

?3869 

?3870 

23871 

2387? =0 , 

23873 CS,C3.L0P.ai: 



Character String 



eVTfs' 



;t»ft*#'«ttt*t»i»«('»»*«r*«**(*>»»**********************«*****»****** *********** 

; Here from BYTE compare loop. =0 is BYTEs are not equal, -I is equal. 



2597/, 

23875 

25876 

23877 

23878 

23879 

25880 

23881 

23882 =^0 

23883 

2388-^ 

23885 

23886 

23887 

23888 

23889 

23890 

25891 =0* 

c^5892 rS.C3,CLRfPD.1: 

23893 

??89^ 

25895 

23896 
23897 

25898 
25899 

25900 --01 
25901 
25902 
23905 

25904 
25905 
25906 
2590;^ 
25908 
25909 



;0 

pc p[r1]^mcpc]-1, 

flSgi?, 

next/cs.c3.clrfp0.1 



PC,R1,.PC-1 
CMPC5? 



;1 ■ 

RCR0].D.RB-1.WX.EO.0? 



;Dec. length, are we finished? 



RCR5J VA R8+1,WB<1-0>.NE.O?, ;No, GPR5„VA_address+1 , are we aligned? 
NEXT/CS.C5.L0P 



.1 

VA RCfl3],R8*K 
NE5jT7CS.fMP.Rl.GETS.PC 



;0* 
NEXT/CS.CMP.CLRFPD 



RCfEMPA] MCTEMPIOJ, 
W8<31«30>? 



;0i - 

CLEAR FLAG1, 

RCROJ MCTEMPIOJ^RB, 

NEXT/rs. CMP. R1. GETS. PC 



;n - • 

D-RCfEMPA], 
CTEAR FLAG1, 
NEXT/C5.CMP.CLRFPD 



Yes, VA,R5^R3+1 
GO TO rL Pt FLOW 



;GOTO ^PD FLOW 

•TEMPA MTEMPIO, is it <0? 



CLR CMPC5 
RO R0-MTMP10 
MTWP10 > = 



D O-MTMPIO(TMPA) 
CCR CMPC5 
MTMP10 < 



i- - • i 

. ,^ X:._..z ^J 






c u 

MICRO? 1M(01) P8-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Character String : 



' t 



0A88, 0186,6DB7,0030,10A7,0^B3,7 
UA89, ac80.0iV^6, ^030,00^7, OOAC, 8 
0A8A, 0081, BOO?, A03f),8A87, 008?, E 

0A8B, 08E6,G?B/,00i?A,80A7,0^AA,A 
0A81, 0^.86, ^!)BE,^'iF^,A0^7,00Bb,':i 



u 



CB?P, 088A,OSB^,P03^,OOA7,0083,3 
0B5?, U[^86,6DB7,UU3U,. -^0^7, 0089,";^ 



CMPC5 

Character Str-ng 
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Here from SIGND CMP? split on (Src.*1 length) - (Src.#2 length). 

= 000 is Src,/^1 is longer, compare the excess with the FILL character, 

=001 1^ Sources are equal in length, finish inst. 

-010 i^ ^''C.fti is longer, compare the excess with the FILL char. 



;000 

PUSH,NEXT/CS.C5.S1F, 
MLlbMPOJ ZL1T8L?] 



;001 ■ 

NFXT/CS.CMP.CLRFPD 



23910 .TOC 

?39n 

23912 

23913 

2391/. 

25915 

23916 

23917 

23918 =000 

23919 CS.CSj 
23920 
23921 
25922 
?39?3 
2392A 
23925 
23926 
23927 
23928 
2^929 
25950 
23931 
23932 
23933 
2393A 
23935 
23936 
23937 

25938 - 

23939 

239^0 

239^1 CS,C5,S2F: 

239^2 

259'i5 R[ROD D -D 

259U 

239^5 

239A6 M[TFMP63^7l IT8CA], 
259/*7 NEXT/CS.C5.S2FJ 



CMPC5' 



;010 

PC,M[VA],NEXT/CS.C5.S2F 



;011 

CLEAR FPD,PUSH. 

MCTEMP0],R[R23.RR.2^, 

NEXT/CS.5EN.RESPC.1 



;100 

MCTEMP23 RCRn,FLAG3?, 
NEXr/CS. CMP. R2. GETS. D 



; RE TURN +3 

;TMP10=0-NO MORE CMP-CLEAN UP 
■PC^VA 



.■Finished with extra source 1 compare, 
; restore 9C 



;TEMP2„PC, are we MATCHC? 



;Get -("(extra length to compare)! 
;TEMP6.'^*00, enter src,^2 compare 



CMT098.MCX 
CHAR. MIC 



MICRO? 1MC01) 28-NOV-83 16:30:35 
Character String ; 



D U 



CLOKX Rev 13.00, Clock rate = 160ns 
Source 1 - FILL 
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u 0Q3"/. 0180, OC30.06FO, 20^7, 08AD,b 377* 



U 0AD5, 0881, A592, ^380, 00A7,0U7,C 
U OA06, OA85,A592,A08A,A047,0000,3 



U 0AD7, 0C81,70K,0BA1,68A7,08AD,A 385* 

U U7C, 0081, 7000, 0A21,68A7, 0885, E 345* 

U U7D, OA81,70U, 0841,6847, 0973, A 385* 

U 173A, 0080, 058E, 6030,80^7, 0069, 8 

U 173B, 0484, 0E71, 2084, 0047, 0000,0 

U OADA, 0080, 058E, 6030, 8047, 0089, 8 



Character String 



Source 1 - FILL 



2394b .TOC 

23949 

23950 

23951 

23952 

23953 

23954 

23955 CS.C5,S1F: 

23956 ; 

23957 wa D-ZLlT0C43,WB<31-30>? 
23958 

=01 is >= 1 LONGWORD in string, compare LONGWORDs. 

=11 is < 1 LONGWORD left, compare BYTEs. 

=10 is after comparing a BYTE, finding it equal to the FILL, and 

reaching EOS. 



;»**ftft***ftt****»»*****H*H**i*****<^****[******ilt*************************** 

; Here for Source 1 - FRL compare. This routine is used by SKPC. 
; Enter at CS.C5,S1F and RETURN +3. 

• *************************************<********************************* 



i'ls there >= 1 LONGWORD left in string? 



LONGWORD ALIGNED? 

^-Finished READing BYTEs, RETURN 
Compare first/next BYTE with FILL 



23960 
23961 
23962 
23963 
23964 

23965 =00 

23966 =01 

23967 CS.C5.S1F. LOP: 

23968 ;01 

23969 WB MCPf],WB<1-0>.NE.O?, 

23970 NE5IT/CS.C5.S1F.LOP.-1 
23971 

23972 CS.C5.SlF.ei: 

23973 ;10 - 

23974 RCR1J.MCPC], RETURN C33 
23975 

23976 CS.C5.S1F.8: 

23977 ;11 

23978 W8 ZEXT(XB)"RCTEMP53 PC PC+1, 

23979 CCOPI SIGND?. 

23980 NEXT/CS.C5.S1F.8C 

23981 147C: 

23982 CS.C5.S1F.L0P.-1: 

23983 ;0******FORCE ADDRESS***********; 

23984 W8 X8-RCTEMP5J PC PC+4,CC0P1, ;Compare with FILL char. 

23985 WX:EQ.0?,NEXT/CS.r5.SlF,L 

23986 147D: 
23987 
25988 
23989 

23990 173A: 
23991 
23992 
23993 
23994 

23995 1738: 
23996 
23997 

23998 ^10 

23999 CS.C5.S1F.8C: 

24000 ;10 

24001 D RCZERO], 

24002 NEXT/CS.C5.S1F.R1 PC-1 



;l«***»*(:oRC'= ADDRESS***********; 

W8 ZEXT(XB)-RCTEMP5] PC PC+1, ; COMPARE FIRST/NEXT BYET WITH FILL 

ccOpi SIGND? 

; 10***** force address***********; 

D RCZEROD, ; BYTE IS DIFFERENT, LOAD PC-1 

NEXT/CS.C5.S1F.R1.PC-1 ; AND RETURN+3 

;l1*ftft**F0RCE ADDRESS***********; 
RCR0J,D,D-1, RETURN CO] ; TRY AGAIN 



BYTEs are different, load PC-1 
and RETURN+3 



CMT098.MCX 
CHAR. MIC 



M1CR02 1M(01) 28-N0V-83 16:30:35 
Character String : 



E U 



CLOKX Rev 13.00, Clock rate = 160ns 
Source 1 - FILL 
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U OADB. 0^8^,OE71,2A7^,0OA7,O8AO,6 372* 

U 0B98, OA85,AE51,OOBA,A047,0000,3 

U 0B5E, 0981,AC10,CO30,2A87,0OA0,7 

U 0B5F, 008A, 0730, 2A6A, 0047,0866,0 377* 

U 0B6O, 0A85,A592,4OaA,AOA7,OGOO,3 

U 0861, 0C80,073C,06EA,00A7,08AD,D 376* 



U OADD, 0080, 0036, AB30J8E7, 0086, 2 



U OADF, 0C81,70H,0BA1,68A7,08AD,A 385* 



U 0862, 0081, 7000, 0A21,68A7,08B5,E 3A5* 
U 0B63, 0A80,0036,AAF0,00A7,0AF7,0 



;ii 



RCROl D^0-1,WX,NE.O?, 
NEXT/CS.C5.S1F.B1 



2A003 

2400-!. 

2A005 

2A006 

2A00/ 

2A008 CS.C5.S1F,R1 PC-1 : 

2A009 ; 

24010 RCRIJ MCPCD-1, RETURN C3] 

24011 =0 

24012 CS.C5.S1F,L: 
;0 



;BYT£s are equal, are we done? 



PC MCPCD-ZLIT0C4J, 
NEST/CS.CS.SIF.B 



;1 

RCR0J.D.O-CONX(4),WX.NE.0? 



;0 - " 

RCRn.MC'C], RETURN [33 

; 1 ■ 

W8^RCR0]-CONX(4),W8<31-30>? 



;L0N6W0RD is unequal to FILL, 

find t 
;BYTE 



;back up PC and 



he first unequal 



;L0NGW0RD is equal to FILL, dec* length, 
:are we finished? 



;Yes, exit routine 

•No, is there >= 1 LONGWORD left? 



24013 

24014 

24015 

24016 

24017 

24018 

24019 

24020 

24021 

24022 =0 

24023 

24024 

24025 

24026 

24027 

24028 

24029 

24030 

24031 

24032 

24033 

24034 =01 

24035 

24036 

24037 

24038 

24039 

24040 

24041 

24042 

24043 

24044 =0 

24045 CS.C5.S1F.L.JNT: 

24046 ;0 ; 

24047 we X8-RCTEMP5] PC PC+4,CC0P1, ;No, or timer service, compare next 

24048 WX:eQ.0?,NEXT/CS.C5.S1F.L ;L0NGW0RD with the FILL char, 
24049 

24050 ; 1 ; 

24051 PUSH,JNTP£ND OR TIMER?, ;Yes, RETURN-1 if timer, pack up if 

24052 NEKT/iE.SERV.IP.TS2 ; interrupt 



*********************************************************************** 

; =01 is GPRO > 3, loop back for more LONGWORDs. 

; =11 is GPRO < 4, 1-3 BYTEs are remaining to be compared. 

«********'***HtH*<****r*H**'****i^****r*****<t******************************** 



.'Anything pending before we loop thru? 



;01 

NEXT/CS.C5.S1F.L.1NT,IP.TS? 

; 11 - ; 

WB ZEXT(X8)-RCTEMP5J PC PC+1, .-Compare noxt BYTE with FILL 

ccOpi SIGND?, 

NEXT/CS.C5.S1F.BC 



CMT098.MCX 
CHAR. MIC 



F U 
MICR02 IM(OI) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Character String : Source 2 - FILL 
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U 0B99, 0908,0C30,06F0,20V/,08AE,1 377* 



U0AE1, 0081, 7003, 0A21, 6847, 0886, 4 3A5* 
U 0AE2, OC85,A592,A03A,C0A7,0089,A 

U 0AE3, OC81,7017,OBA1,6847,08AE,6 385* 



U 0AE6, 0C85,AE51,003A,C047,00B9,A 

U UAE7, OC8A,0E71,2A7A,OOA7,08AE,2 372* 

U 0B9A, 088A, 0587, 003A, 00-^7, OOAC, 8 



( I 



Character String 



Source 2 - FILL 



;»****************%**************************************************** 

; Here for Source 2 - FILL compare. 



WB D-2LIT0CAJ,WB<31-30>?, 
CLEAR FLAG1 



;Is there >= 1 LONGWORD left in string? 



*************************************H[H*H*l»*H*^*****^*>*************** 

=01 is >= 1 LONGWORD in string, compare LONGWORDs. 

=11 is < 1 LONGWORD left, compare BYTEs. 

=10 is after comparing a BYTE, finding it equal to the FILL, and 

reaching EOS. 

(ri^WA^HtHt^Wf^*******************************************?* ****** ******** 



;0'l- ; 

WB RCTEMP5J-XB PC PC+A,CC0P1, ;Compare with FILL char 
WX:EQ.0?,NEXT/CS.C5.S2F.L 



2A053 .TQC 

2405A 

24055 

24056 

24057 

24058 

24059 CS.C5.S2FJ: 

24060 

24061 

24062 

24063 

24064 

24065 

24066 

24067 

24068 

24069 

24070 =00 

24071 :=01 
24072 
24073 
24074 
24075 

24076 CS.C5.S2F. 81: 

24077 ;10 ; . . , 

24078 RCR3J MCPC],NEXT/CS.C5.S2F .R0_0 .-Finished READing BYTEs, exit loop 
24079 

24080 CS.C5.S2F.8: 

24081 ; 1 1 -- ; 

24082 WB RCTEMP5]-ZEXT(XB) PC PC+1, ;Compare first/next BYTE with FILL 

24083 CCDpI SIGND? 
24084 

24085 =10 

24086 CS,C5,S2F.8C: 

24087 ;10 

24088 RCR3J MEPCD-1, 

24089 NEXT/rs,C5.S2F.R0 
24090 

24091 ; 1 1 ; 

24092 RCROJ D D-1 ,WX.NE.O?, ;BYTEs are equal, are we done? 

24093 NEXT/rs:c5.S2F.81 
24094 

24095 

24096 CS,C5.S2F.R0 0: 

24097 ; ; 

24098 RCROJ 0,NEXT/CS.CMP.CLRFPD ;GPR0.0, exit loop & finish inst. 



BYTEs are different, load PC-1 and 
exit loop 



CMT098.MCX 
CHAR, MIC 



MICRO? 1M(01) 28-NOV- 
Character String 



U 0B6A, 0181. ACIO, 0030. 2487, OOAE, 3 



U 0B65. 0084,0730,?A6A,00A7,08B6,6 377* 



U 0B66, 0C85.A592.A03A,C047,00D9,A 



U 0B67, 0A80,073C.06E4.00A7,08AE,9 576* 



U 0AE9. 0080,0036. ABiOJ8E7, 0086, 8 



U OAEB, 0C81,7017,0B41,68A7,08AE,6 385* 



U 0B68. 0081, 7003, 0A21, 68^7,0866, A 3A5* 



ii 0B69, 0^80, 0036, 4AF0,O0A7,04F7,0 



2A099 =0 

2A100 CS.C5, 

24101 

24102 

24103 

24104 

24105 

24106 

24107 

24108 

24109 

24110 =0 

24111 

24112 

24113 

24114 

2A115 

24116 

24117 

24118 

24119 

24120 

24121 

24122 

24123 =01 

24124 

24125 

24126 

24127 

24128 

24129 

24130 

24131 

24132 =0 

2-^133 CS.C5 

2413A 

24135 

24136 

24137 

24138 

24139 

24140 



G 14 
'83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns Page 

Source 2 - FILL 

S2F.L: 

;0 - — ; 

PC MCPC]"ZLlT0C'i], ;L0N6W0RD is unequal to FILL, 

NE5?T/CS.C5.S2F.e ;back up PC and find the first unequal 

;BYTE 

REROJ D D-CONX(4),WX.NE.O? ;L0N6W0RD equal to FILL, are we 

; finished? 

;0 ; 

RCR33^MCPCD,NtXT/CS.C5.S2F.R0.0 ;Yes 

W8.RCR0]-C0NX(4).WB<31-30>? ;No. is there >= 1 LONGWORD left? 

• ********************************************************************** 

; =01 is GPRO > 3, continue comparinu LONGWORDs. 

; =11 is GPRO < 4, we have 1, 2. or 3 BYTEs left to compare. Enter 

BYTE compare loop. 
*********************************************************************** 

;01- ; 

NEXT/CS. C5. S2F. L. INT. IP. TS? .'Anything pending before we loop back? 

; 1 1 ; 

W8 RCTEMP5]-ZEXT(X8) PC PC+1, ;Compare next BYTE with FILL 
CCOpI SIGND?, 
NEXT/CS, C5.S2F.8C 

.S2F.L.JNT: 

;0 ; 

WB RCTEMP5D-XB PC PC+4, CCOPI, ;No, or timer service, ompare next 
WXTEQ.O?, NEXT/CS. 15, S2F.L ;LONGWORD with the FILI char. 

;1 ; 

PUSH.JNTPEND OR TIMER?. ;Yes, RETURN-1 if lime pack up if 

NEXT/JE.SERV,JP.TS2 .'interrupt 
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CMT098.MCX 
CHAR. MIC 



MICR02 1M(01) 
Character String 



28-NOV-83 



16:30:35 
SCANC and 



H 



U 

CLOKX 
SPANC 
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2AU1 

2A1A2 

24U3 

2AKA 

2AU5 

2A146 

24H7 

2AU8 

2AU9 

2A150 

2A151 

24152 

24155 

2415A 

24155 

24156 

24157 

24158 

24159 

24160 

24161 

24162 

24163 

24164 

24165 

24166 

24167 

24168 

24169 

24170 

24171 

24172 

24173 

24174 

24175 

24176 

24177 

24178 

24179 



.TOC 



Character String 



SCANC and SPANC 



********************************************************************** 
SPANf and SCANC 



INPUT 



OUTPUT 



RESOURCES 



RO 

D 

Q 

R1 

PC 

R3 

TEMPS 

R2 

FPD 

FPDOFFSET 
RO 

R1 



R2 
R3 
CC 



RO 

R1 

R2 

R3 

D 

TEMPS 

FPDOFFSET 

VA 

PC 

FLA60 

FLA61 

FLAG3 



LENGTH 

1 1 
ADDRESS 

TABLE ADDRESS 
MASK 

ORIGINAL PC 
SET 

5 

tt BYTES LEFT JN STR 

INCL NONZERO .AND. BYTE 

ADD OF BYTE OF NONZERO 

.AND. OR ONE BYTE BEYOND 

THE STRING 

RO 

ADDRESS OF TABLE 

NZVC.0100 IF R0=0 

NZVC^OOOO ELSE 

LENGTH 

ADDRESS 

ORIGINAL PC 

TABLE ADDRESS 

LENGTH 

CHARACTER 

(FOR CMP*S = 5) 

ADDRESS 









W*4*ik**t4«*4**ft*<l*«A«l^«ft«Aft**«'t*k<^1^*«A**i^*ik***««««******4«44*^*41k4««4«* 



CMT098.MCX 
CHAR. MIC 



MKR02 
Charac 



1M(01) 
ter String 



P8-N0V-83 



16:30:35 
SCANC and 



CLOKX 
SPANC 
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U 0B6A, 0^8A,0E7C,2O2AJOA7,O0B9,B 



U 0B6B, 0A51,7015,02CA,E4A7,00AE,D 



U OAED, 0810,0036, 46^0, 0050, OOAF, 2 



U OAEE, 0810, 0036, /.6A0, 0050, OOAF,? 



J OAEF, OA80,0036,^.AFO,OOA7,04F7,0 



U OAFc?, 008A,Ub7D,^AH J0^7,0886,C 378* 



0AF5, 088A,0E7D,aAU,10A7,08B7,0 378* 



?A180 

2A181 

24182 

2A183 

2A18A 

2A135 

2A186 

2A187 

2A188 

2A189 

2A190 

2A191 

2A192 

2A193 

24194 

2A195 

24196 

24197 

24198 

24199 

24200 

24201 

24202 

24203 

24204 

24205 

24206 

2^207 

24208 

24209 

24210 

24211 

24212 

24213 

24214 

24215 

2^^216 

2^217 

24218 

24219 

2^220 

24221 



; Enter at CS.SCSP from instruction initialization. Each loop 

; iteration splits to either CS.SCSP.ROJNC : (finished) or 

; CS.SCSP. From CS.SCSP we split on MM. ALLOW. INT?, =00 is nothing 

; pending, =10 is something pending, RETURN -1 if timer else pack up. 

• *i^******************************************************************** 

=0 

CS.SCSP. RO.JNC: 

;0 • 

RCftO]^D^RB+1,CCOP2, 

sizecCoRg], 

next/cs. pc. gets. pc-1. scan 



;GPR0.D.GPR0+1, set CC 



CS.SCSP: 



=00 
=01 



, 1 

VA ZEXT(XB)+RCR3] PC PC+1, 
SET FLA62, MM. ALLOW. JRT? 



;01 - 

READ, SIZECBYTEJ, CLEAR FLA62, 
]R<2-0>?, NEXT/CS. SCSP.SPL 

; 10 

READ, SJZECBYTEJ, CLEAR FLAG2, 
IR<2"0>?, NEXT/CS. SCSP.SPL 



Load table address + offset 
SET FLAG FOR POSSIBLE PACKING 



;READ table BYTE 



;READ table BYTE 



;il ; 

PUSHJNTPEND OR TIMER?, 
NEXT/IE, SERV. IP. TS2 

= *10 
CS.SCSP, SPL; 

;*10 ; 

R[R0] RB-1,CCOP2,SIZECWOR03, ;Set CC, dec length, are we finished? 
WX.EOTO?, NEXT/CS. MDR. MASK. SCAN 



;«11 ; 

RCRO] D RB-1,CCOP2,SIZECWORD3, ;GPR0^D_GPR0-1 , set CC, 
WX.EQTO?, ;is tRis last BYTE? 

NEXT/CS. MDR. MASK, SPAN 



CMT098.MCX 
CHAR, MIC 



U 0B6C, 0C81,2016,0A01,A0A7,00B6,A 



u 0B6D. 0A8U2016,0A01,A0A7,00B6,E 



U 0B6E, OA8A,0E7C,a02AJ0A7, 0089,8 



U 0B6F, 0885, A59a,A05A, ^0*^7, GOAD, 9 



U 0B9B, 0D81,AC10, 0030, 0C87, 0086, F 



U 0B70, 0881,^016,0AA1,A0A7,0086,A 



u 0B71, 0081, 2016, 0AA1,A0A7, 0086, B 



J U 
MICRO? 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 

Character String : SCANC and SPANC 

2A222 =0 

24223 CS.MOR. MASK, SCAN: 

2kim ;0 

24225 W8 ZEXT(MCMDR]).AND.RCTEMP53, 

2A226 SIZECBYTE], 

2A227 WX.EQ.O?, 

2A228 NEXT/CS.SCSP.RO.INC 

24229 

24230 ;1 ■ 

24231 W8 ;EXT<MCMDR]).AND.RCTEMP5D, 

24232 SJ7EC8YTE3, 

24233 WX.EQ.O? 
24234 

24235 =0 

24236 CS.RO.D.GETS.RBH.SC.SP: 

24237 ;0 • 

24238 RCR03 D R8+1, 

24239 CC0P2, 

24240 SIZECLONGJ, 

24241 NEXT/CS. PC. GETS. PC-I. SCAN 
24242 

24243 CS.R1. GETS. PC. SCAN: 

24244 ;1 ■ 

24245 RCR1J MEPC3, 

24246 NEXT/CS.SCSP.EXIT 
24247 

24248 CS, PC. GETS. PC-1. SCAN: 

24249 ; 

24250 PC M[PC]"ZL1T0[1], 

24251 NE5iT/CS.R1. GETS. PC, SCAN 
24252 

24253 rO 

24254 CS.MDR. MASK, SPAN: 

24255 ;0 

24256 W8 ZEXT(MCMDRJ).AND.R[:TEMP5], 

24257 SJ7ECBYTED, 

24258 WX.NE.O?, 

24259 NEXT/CS.SCSP.RO.JNC 
24260 

24261 ; 1 

24262 W8 ZEXT(MCM0R]).AND,RCTEMP5J, 

24263 SI7EC8YTE], 

24264 WX.NE.O?, 

24265 NEXT/CS,R0,D,6ETS.Ra*1,SC.SP 
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AND BYTE WITH THE MASK 

ZEXT BY A BYTE 

IS THE RESULT Of THE AND =0? 



AND BYTE WITH MASK 
ZEXT BY A BYTE 
=0? 



INCREMENT RO 

SET CC 

SO CC0P2 DOESN'T GET A VALIDITY CHECK 

PC PC-1-G0TO COMMON FLOW 



;GPR1^PC, finish instruction 



PC.PC-1 



MDR. AND. MASK 
ZEXT BY A BYTE 
NOT = 0? 



MDR, AND. MASK 
ZEXT BY A BYTE 
NOT - 0? 



CMT098.MCX 
CHAR. MIC 



K 1^ 

MICR02 1M(01) 28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 

Character String 
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LOCC 



2A266 .TOC 

2^267 

2A268 

2^269 

24270 

2A271 

24272 

24273 

2i.27S 

2^276 

24277 

24278 

24279 

24280 

24281 

24282 

24283 

24284 

24285 

24286 

24287 

24288 

24289 

24290 

24291 

24292 

24293 

24294 

24295 

24296 

24297 



Character String 



: LOCC" 



**n***********j^** ************************* ***************************** 
LOCC 



INPUT 



OUTPUT 



RESOURCES 



TEMP5 

RO 

D 



PC 

R1 

FPDOFFSET 

RO 
R1 



CC 



RO 

R1 



D 

TEMP5 

FPDOFFSET 

PC 

FLAGO 

FLAG1 

FLAG3 



CHARACTER 
LENGTH 



ORIGINAL PC 

ADDRESS 
1 1 



*0F BYTE LEFT IN STR 
INCL LOCATED BYTE 
ADD OF BYTE LOCATED 
OR ONE BYTE BEYOND 
THE STR.N6 
NZVC 0100 IF R0=0 
NZVC.OOOO ELSE 

LENGTH 

ADDRESS 

ORIGINAL PC 

LENGTH 

CHARACTER 

(FOR LOCC-SKPC'S = 6) 

ADDRESS 









4<rA*4tk 4 444 44*444 *4****4*4*«*4* ******************************* *****f***'* 
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CHAR. MIC 
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Character String : LOCC 
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U 0AF5, 0086-A5BE,7A3'i,00A7,08B0.0 322* 

U 0AF6, 0081,70U,OBA1,60A7,08AF,A 385* 
U 0AF7, 0AE0,003A,403D, 8^87,0000, 2 



u OAFA, Q';8^,0E7D,2A5A, 08^7,0867, 2 372* 



J OAFB, OCa5,AE5UO67^,A/.87,00AF.5 



U 087^, 0AE5,A59?,A67^,^0A7,00AF,5 
u 0873, 0880, 0036, 4B30J8E7, 0087, A 



U 0874, 0081,70U,0B'i1,60A7,08AF,A 385* 
it 0875, 0480, 0036, AAF0,00^;7,06F7,0 



; Enter at CS.LOC on a WX.EO.O? split, =0 is length >0, begin loop to 

; match characters. =1 is length =0, exit instruction. 

; When a match is found, or EOS hit, BUT on JR<2-0> to CS. LOG-MAT. 

« ******* ****************************************************** ********* 



;MATCHCC393, is length - 0? 



24298 
24299 
24300 
24301 
24302 

24303 =*00 

24304 =*01 
24505 CS.LOC. MAT: 

24306 ;*01 

24307 MCTEMP10] Q D RCR03, 

24308 WX.EQ.O?," " " 

24309 NEXT/CS.MAT.RO.Q.D 
24310 

24311 CS.LOC: 

24312 ;*10 ; 

24313 W8 ZEXT<XB)-R[T£MP53 PC PC+1, ;Js thie BYTE - character? 

24314 siCnd cmp?,next/cs.loc.Spl 

24315 

24316 ;*11 --; 

24317 PC Q, CLEAR FPD, ;L0CCC3A], finish instruction 

24318 NE5!T/GL.N0P.iRD1 
24319 

24320 =10 

24321 CS.LOC. SPL: 

2432? ;10 ; 

24325 RCROJ D RB-1 ,CC0P1 ,SJZE[W0RD3, ;No match, set CC, is length = 0? 
24324 WX.NET07,NEXT/CS.LOC.SPL.1 

24325 

24326 ; 1 1 ; 

24527 PC RCRID MCPC3-1 , JR<2-*0>?, ;We have a match, which inst are we? 

24328 NE5!T/CS.C0C,MAT 

24329 

24330 =0 

24351 CS.LOC.SPL.1: 



24532 

24353 

24334 

24535 

24356 

24337 

24338 

24559 

24540 =0 

24341 

24542 

24543 

24344 

24345 

24546 

24347 



;0- 

'R[R1J MCPC],IR<2-0>?, CLEAR FPD, ;Length=0, loop is finished^ FP0_O 
NEXT/rs.LOC.MAT ;incase we are LOCC, which inst. are we? 



;1 

. IP. TS? 



;Length>0, continue with loop after 
;checking for timer service/ints. 



;0 ; 

WB ZEXT(XB)-RCTEMP5] PC PC + 1, .'Nothing pending or timer service, 
SICnD CMP?,NEXT/CS.lOC.5pl .'Compare next BYTE 



;1 

PUSHJNTPEND OR TIMER?, 
NEXT/IE. 5ERV. IP, TS2 



; Something pending, RETURN -1 or pack 
;up 



CMT098.MtX 
CHAR. MIC 



MICRO? 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13, QO. Clock rate = 160ns 
Character String : SKPC 
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OAFC, 0908,OC30,06F0.20A7,OCAO,5 377* 



u OAFD, 0AE0,003A,AO3D,8A67,O00O,? 



OAfF, 0880,OSefc,40U,08A/,OOAF,D 



Character String 



SKPC uses the same hardware resources and firmware routines as iOC( 
except for: 



SUBROUTINES 
OUTPUT 



Enter at CS.SK: on WX.EQ.O? BUT. =00 is length >0, PUSH to CMPC5 
compare routine and RETURN +3. =01 is Length =0, finish inst. now. 

******************************** *f **** <k * *'*<l* «f *************'************ * 



2A3A8 .TOC 

2A3A9 

2A350 

24351 

2A35Z 

2-^353 

2A355 
24336 
24357 
24358 
24359 
24360 
24361 

24362 =00 

24363 CS.SK; 
24364 
24365 
24366 
24567 
24 368 

24369 CS.SK.EXJT: 

24370 ;01 

243;'1 PC Q, CLEAR FPD, 

24372 NEST/GL.NOP.IRPI 

24373 

24374 =11 

2437!) ;n - 

24376 we RrHC].CC0PKSJZECW0RD3, 

24377 NEXT/CS,SK.EXJT 



SKPC" 



CS.C5.S1P.L0P 
GPfiO 



For source compare 

#0F BYTE LEFT IN STR 
INCL UNEQUAL BYTE 



;00 

we D-ZLlT0C4J,WB<31-30>?, 
clFar FLAG1,PUSH, 
NEXT/CS.C5.S1F,L0P 



Is DR£6>=4 or <4? 



PC 0, FPD 0. exit fnst- 
FlRlSHEU QITH LOCC 



Subroutine returns here, set CC, 
exit inst. 



CMT098.MCX 
CHAR. MIC 



MICRO? 1H(01) 
Character String 



28-N0V-83 16:30:55 
: MATCHC 



N U 



CLOKX Rev 13.00, Clock rate = 160ns 



Page 594 



24378 .TOC 

2A379 

2A380 

24381 

24382 

24535 

24384 

24385 

24386 

24387 

24388 

24389 

24390 

24391 

24392 

24595 

24394 

24395 

24396 

24397 

24398 

24399 

24^00 

24401 

24402 

24405 

2440A 

24405 

24406 

24407 

24408 

24-^09 

24410 

24411 

24<;12 

2^415 

24414 

24415 

24416 

24417 

24418 



Character String 



MATCHC" 



MATCHC 



INPUT 



OUTPUT 



RESOURCES 



SUBROUf JNES 



R2 

Q 

R3 

VA 

RO 

D 

PC 

R1 

FLAG3 

RO 
R1 

R2 
R3 

CC 



RO 

R1 

R? 

R3 

FPDOFFSET 

VA 

PC 

TEMPI 

TPMP6 



D 

MTMP10 

FLAGO 

FLAG3 

CS.GEN.RESPC 



DELTA PC'O'OBJECT LENGTH 

(8 B1TS)'(8)*(16 BITS) 
It • • 

OBJECT ADDRESS 
II 11 

SOURCE LENGTH 
II II 

SOURCE ADDRESS 
II 11 

SET (MATCHC FLAG) 

#0F UNMAT BYTES OBJ STR 
ADD NEXT BYTE IN OBJ STR 
OR ONE BYTE BEYOND 
U BYTES LEFT IN SRC STR 
ADD OF NEXT BYTE BEYOND 
MATCH OR SRC STR 
NZVC 0100 IF R0=0 
NZVClOOOO ELSE 



CODE 



SET FOR MATCHC 



k*«ik******************4*****4*4******ft*«*«*ft**ft*««r*<l««*ft*«**««*'*t**1«t* 



CHAR. MIC 



i.i OBM, 0S86, cr^/. 0050, 58^7, 00B9,F 

i 



i 
i 



^i OBAR, OiF'NASO/,AO^A,rO^.",OAAA,S 



ar^^(», o()H'i,,Jsv^ .i;Bui ^sat-^^uoA'j^o 



,j vA^O, 0986,CC^^^,OU'50,^OA;',OAAB,^ 



;11*****F0Rff ADDRESS*********** 
PC.M[PC]*RCR0.1 



;».**«*««rORCfc ADDRESS***** *****; 



SRC L£N < 08J lEN 

GO SET R0-R5 TO PROPER VAlUi: 

AND eXIT INSTRUCT lOM 



RLRIl.MCVA] 



; R1 GETS OBJ ADDRfcSS 



;««»*n.««jQRCt ADDRESS**********; 

D RCZER03 ; CLEAR D REG 



CAsi\ 0^.80, 0Q^6,AAfQ,0CA^.0^^^.C 



B 15 
MICRO? 1M(01) ?8-N0V-S3 16:30:55 CLOKX Rev 13,00, Clock rate - 160ns 
Character Strang i MATCHC 

24419 OBAT: 

24420 CS.MAT.SET.FPDOFf .-1: 

P4421 ;01 •••••FORCE ADDRESS* **********; 

?4422 MCFPDOFFSETJ llUOl?!, ; SRC lEN > OR = OBJ lEN 

24423 NEXT/CS.MAT.TMP5.-1 ; GO READ 1ST CHAR 

244?4 

24425 08A3: 
24426 
24427 

24428 

24429 

24430 

24431 05EC: 

24432 

24433 

24434 

24435 03tD: 

24436 

24437 

24438 

24439 ^0 

24440 CS, MAT, EXIT: 

24441 ;0 

24442 PUSH,RCR3] MCPC], CLEAR FPD, 

24443 NEXT/CS,GEFi,RESPC 
244't4 

24445 ;1 ; 

24446 RfROJ ZFXT(HCTEMPII), ;GPR0 ff bytes if\ the ubject string 

24447 SI/ECWORD] 
24448 

24449 ; ' - ; 

24450 RCR23 DJRD1 ;GPR2.DREG, ••JRDi** 
24451 
24452 
24455 

24454 CS.MAT,TMP5; 

24455 ; — -; 

24456 RCTEMP5] ZEXT (MCMDRJ) , ;TEMP5.the BYTE, anything peo'jing? 

24457 Si/ECBYTF] JP.TS? 
24458 

24459 =000 

24460 ;000 

24461 PUSH, 

24462 H|:FPDOFfSET3„ZLlT28C43, 

24463 NEXT/CS.f iX.flATCHC.IMD 
24464 

24465 ;C01 

24466 P<JSH, 

24467 INTPEND OR TIMER?, 
.34468 NEXT/IE. SERVJP.TS2 
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;GPR3.PC, restore PC & RETURN+1 



RET*4 

FPDOfFSET^40000000 

R2 <31-305=01(FOR LOCO 



INTETRUPT 

BUT INTO lE.SERV ROUTINE 



L&JiEfiS 



CHAR, MIC 



C 15 
MlCf^O<? 1M(01) ?8-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 

Character String : MATCHC 
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'J uAVA, 0186,u37,003U/30A7,00AF,6 

L) 0B9t^ 0986, 8FB/, 0059, Fb/."/,00B9,F 
u 0B9r, 0480, 0036, ^000, 0050, 00B9.D 

U O&M, 0C80, 00^8,0661), 004/, 0SBA,1 J68^ 
J 0B7B, OC85,B592,A034,4047,0087,8 



U OBOO, 0986, 6087, 00?0,08A7,00BC,D 



0E01, 0rA5,AS9f?,A0^A,(0A7,0AAA,5 



U UBO?, 08fc5, 859?, AA^A,40A7, 0087, E 



OBCP. 0A84J 592, 703A, 0047,0087, 6 



o 08''b, 0AO0,A0O0,06P0,A0**7,(j8A9,9 358» 



;100 - 

NEXT/CS.LOC 



FPDOFfSET GETS AM 6 

LOCC (RET AT CS.MAT.IO.D.Q) 



;TEMP8 5FFFFFFF(F0R AND INTO R?> 



;READ A BYTE 

;MTMP5 GETS 1ST CHAR(READ CHAR) 



^U69 =:100 
P4470 

2Ui,72 

?4473 = 

?4474 

24475 CS.MAT.rMP5.-1: 

?4476 

24477 MCTEMP8] OUT24E13F] 

24478 

34479 ; -— -- 

24480 READ,SJZECBYTE], 

24481 NEXT/CS.MAT.TMPS 

24482 =0 

24483 CS.MAT.SET.FPDOFF; 

24484 ;0 ; OBJECT LENGTH NOT EQUAL TO ZERO 

24485 we D-Q,SIGN0 CMP?,SIZE[L0NG.L 

24486 NE5!T/CS.MAT.SET.FPD0FF.-1 ; SRC LENGTH < OBj LENGTH ? 

2448/ 

24488 ;1 ; OBJECT LENGTH i-- 

24489 RCRU M[VA],NEXT/CS,«AT,EXiT ; EXJT JNSTR AS IF MATCH WAS FOUND 
24490 

24491 =00 

24492 CS. MAT.. 90,0, D: 

24493 ;00 — 

24494 MCTEMP6] ZLIT8C1J, 

24495 NEXT/CS. WAT.ro. Q.D.I 
24496 

24497 ;01 - ' 

24498 PUSH, 

24499 SET FLAGO, 

24500 RCR3J MCPCJ, 

24501 NEXT/IS. GEN. RESPC 
24502 
24503 

24504 CS, MAT. R1. GETS. VA.CL: 

24505 ;10 ■ 

24506 RCR1J MCVA], 

24507 CLEAR FPO, 

24508 FLAGO?, 

24509 NEXT/CS,MAT.R2.GETS.10*Q 

24510 = 
24511 
2451? 08CD: 

24513 CS, MAT. RO. Q.D.I: 

24514 ;*******FORCE ADDRESS***********; 

24515 ftCROl D MCTEMP1] ;RO,Q,D GET TEMPI (LENGTH) 
24516 

24517 0876: 

24518 ; •*******FORCE ADDRESS**********; 

24519 WQ MCTEMPIOD-RCTEMPI], ;FLAGO 0, Is MTEMPiO < length? 

24520 CLFaR FLAG0,W8<31-30>? 



MTMP6 (CODE) GETS A 1 
GET RO,Q,AND D 



RET + 1 
SET FLAGO 
R3 GETS PC 
RESTORE PC 



Rl GETS VA 

CLEAR FIRST PART DONE 



CMT098.MCX 
CHAR.MK 



D 15 
MICR02 1M(01) 28-NOV-83 16:30:35 CLOKX Rev 13,00, Clock rate ^ 160ns 
Character String : MATCHC 
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J 0A99, 0586,(077, 0030, A047,O^Ae,? 



U 0A9B, 08A6,25BE,A03A,^0A7,0AAA,5 
U 0A9C, OC8A,AOO1,UO30,80^7,00B7,[) 
U 0A9D, 0D5E,CC37,0O3O.0OA7,O0A3,9 



U 0B7C, 0A80, 0038, 105-!., 00A7,00BA,^ 



U 0B7U, 0A8A,^59a,A03A,t0A7,0080,? 



OH'n, 0A8A,A008,U1V*,80A7,UC3F,9 



;001 - 

PUSH, 

M[FPDOFfSET]^ZUT28C8], 

N'EXT/CS.FIX.WATCHC.JND 



;011 ' 

PUSH, 

MCTEMP2] RCRU, 

SET FLAGO, 

NEXT/CS.GEN.RESPC 



;100 ■ 

PCTEMP2] MCTEMP103+RB, 
NEXT/CS, Rat. R3. GETS. TMP2 



2A521 =000 

2^522 =001 

2A523 

2A52A 

2A525 

2A526 

2^527 

2^528 =011 

2-!.529 

2';530 

2A531 

2';532 

2^533 

2A534 

24535 

2A536 

24537 

?''.53« 

24539 

24540 

24541 

24542 = 

24545 =0 

24544 CS. MAT, Q. GETS. Q-RO: 

24545 ;0 

24546 Q-RCR03, 

24547 nFXT/CS,MAT.R1.6ETS,R1-0 

24548 

24549 CS. MAT, R3. GETS. TMP2: 

24550 ;1 

24551 RCR3J MCTEMP2], 

24552 NEXT/rs,MAT.R1,6ETS,VA,CL 
24553 

24554 =0 

24555 CS. MAT, R2. GETS. 10-Q: 

24556 ;0 

24557 RCR2J METEMP10]-Q, 

24558 iRDI " 



;101 

MCfPDOFFSET] ZLJTOCOJ, 
SET FLA63,NE5?T/CS,C3 



RET+4 

FPDOFFSET 80000000 

R2<31-30>.10 



RET + 1 

MTMP2 GETS R1 
SET FIAGO 
RESTORE PC 



TEMP2.R1+MTMP10 



Load FPDOFFSET, set MATCHC FLAG, 
enter CMPC3 code 



Q_Q-RO 



R3 GETS PC(TMP2) 

R1 GETS VA CLR FPD CODE 



R2 GETS MTMP10-Q 
FINISHED 



CMT098.MCX 
CHAR.MiC 



E 15 
MICR02 1M' 1) 28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Character j^ring : MATCHC 
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U 0D7F, 0C8A,1592,A02A,08A7,00B1,B 

0BA2, 088A.0038,003A,40A7,OOB7,7 

U 0B77, 0C8^,0E7C,OO3';,';487,0OBA,A 
U OBAA, 0C84,0038,003A,CU7,008A,5 

U 0BA5, OO8A,AE51,0O3A,00'i7,0OBAJ 



;1 



RCRO] MCTEMP13,S1ZECL0NG], 
CCOP17NEXT/CS.MTC.R2_O.JRD1 



2-;559 

2^560 

2^561 

2^562 

24563 CS. MAT. R1. GETS. R1-Q: 

2A56A 

24565 RER13.RB-Q 

24566 

24 567 0877: 

24568 ;***-*****FORCE ADDRESS**********; 

24569 PC RER1D RB+1 ;R1,PC GETS R1+1 

24570 

24571 ; ; ^ 

24572 RCR3] VA RB-Q ;R3,VA GET R3-Q 
24573 

24 574 ; - ; 

24575 RCROJ MCTEMP10]-1, ;R0 GETS MTMP10-1 

24576 NEXT/CS.MAT.SET.FPD0F?.-1 ; START AGAIN 



GPRO TEMPI, set CC, and clear GPR2 & 
IRDrin MOVTC code 



;R1 GETS Rl-0 



— -1 



CMT098.MCX 
CHAR.MK 



MICR02 1M(01) 
Character String 



F 15 
28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
: MOV FPD Pack routine 
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24577 .TOC 

24578 

24579 

24580 

24581 

24532 

24585 

24584 

24585 

24586 

24587 

24588 

24589 

24590 

24591 

24592 

24593 

24594 

24595 

2459b 

24597 

24598 

24599 

24600 

24601 

24602 

24605 

24604 

24605 

24606 

24607 

24608 

24609 

24610 

24611 

24612 

24615 

24614 

24615 

24616 

24617 

24618 

24619 

24620 

24621 

24622 

24625 

24624 

24625 

24626 



Character String 



: MOV FPD Pack routine' 



;*t*****t*****************i********i^*********<^*******'»****************** 




INPUT 




RO 
RI 
R2 
R5 
PC 




LENGTH 

SOURCE ADDRESS 

DELTA PC*0(8BITS'24aiTS) 

DESTINATION ADDRESS 








DELTA PC 


FOUND JN R2 








VA 












TEMP0<1 


-0> 


number of extra BYTEs to move 
after (6PR0 + 4), This is 
relevant only if MTEMP9>0, 








TEMPS 




FILL 








TEMP6 




CODE 








TEMP7 




TABLE ADDRESS 








MTEMP9 




=0 if we were in a standard 
move. 

>0 if we were M0VC<C5> and were 
moving LONGWORDs to an aligned 
dest, GPRO is adjusted +4 
*TEMP0<1-0> due to decrementing 
before a WRITE and possible 
extra BYTEs. 








MTMP10 




DIFF IN SRC LEN,DES LEN 








RTMP13 




PC 








FLAGS 








OUTPUT 










; CODES 




0,1 




2,6 


3 


] RO 
; Rl 
; R2 
; R? 
; R4 
; R5 




PC 


/\VA(16)/\R3(16) PC 




RI 


■■ 


<— 


< — 


/\PC(8)5<8)M10(15) 


< — 


< — 


VA (ALREADY) 


PCdF 2)0R 


R13(IF"6) VA (ALREADY)" 


R0(16)? 


(B)£iC 


>MQ?F(8) 


<-- 


< — 


TABLEADDRESS 


' 


<— 


<" 






- 




- 


'; /\ : = 


delta 


(X) 


:= X bits 


in I 


ength Y := TEMPY 

F := FLAGS ? := garbage 


; MY :^ 


MTEMPY 


MB : 


= MTEMP Di 


t 


• ***ftft**44*iftAAA*1^<^Ai^*A**ft*1k*«4t*%1^ft4«^««441t««ir««**44«t444««*4«4«*4«'«*'t* 



I 

I 



CMT098.MCX 
CHAR. MIC 



G 15 
MICRO? 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00. Clock rate = 160ns 
Character String : MOV FPD Pack routine 
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U 0BA6, 0A84,7592,A035,A0A7,00BA,7 
U 0BA7, 0^8^^,5002,^03-!., 80^7, OOBA, 8 
U 0BA8, 0480, 9592, AA70, 00^7,0088,0 



U 0B80, 0082,A592,AOU,8047,008A,B 

U 0B81. OC8A,073D,002';,OOA7,OCBA,9 

U 0BA9, 0186, 0C12, 0030, 1847, OOBA, A 

U OBAA, 0484, 0001,0034, 0047, 00B8,0 

U OBAB, 0880, A592,46F0, 0047, 0080, 5 



Li 0B05, 0886, 7036, 4030, 0387, 00aA,C 

U OaO^ 0186,6012,4034,0047,0080,5 

U OBAC, 0580, 7C12, 1031, f847,008A,p 

U OBAD, 0084, 600A, 4035, 0047, OOBA^E 

u OBAE, 0886, 8287,0014, 0047, 008A,F 

U OBAf, 0084,8002,4035,0047,0031,0 



24627 CS. MOV. PACK. 8E61N: 

24628 ; - ■-— 

24629 RCR5D MCTEMP7] 
24630 

24631 ; • 

24632 RCR2] MCTEHP5J.0R.R8 
24633 

24634 ; ■ 

24635 WB MCTEMP9],WX.NE.O? 
24636 

24637 =0 

24638 CS.PCK.MOV: 



;R5 GETS TABLEADDRESS-PACKING 
•Mask tUl into GPR2 



;Are we M0VC<35> moving aligned 
;L0N6WORDs? 



;Q 



RCR2J.SJZ MCTbMP10],SJZECWORDJ, ;No, GPR2.deitaPt*F1 1 1 'MTEMPiO 
ISlEXT/CS.prK.MOV.1 



1 

RCR03_RB+CONX(4) 

MCTEMP0]„MB.AND.ZLIT0[3] 



RCRO] MCTEMP0]+Re, 
NEXT/CS.PCK.MOV 



24639 
24640 
24641 
24642 
24643 
24644 
24645 
24646 
24647 
24648 
24649 
24650 
24651 
24652 

24653 CS.PCK.MOV.I: 

24654 ; 

24655 WB MLTEMP10],WB<31-30>? 
24656 

24657 rOI 

24658 CS.MOV.PACKJ: 

24659 ;01 

24660 MCTEMP73 FLAGS, 

24661 NEXT/CS.flOV.PACK.2 
24662 

24663 ; 11 

24664 MCTEMP6] MB.0R.ZLJT0C80J, 

24665 NEXT/CS.flOV.PACK.I 
24666 

24667 CS. MOV. PACK. 2; 

24668 

24669 Q MCTEMP71.AND.ZLJT0C3FD 

24670 

24671 ; : 

24672 RCR4] MCTEHP63.0R.Q 
24673 

24674 

24675 MCTEMP8] RCR0].RR,16 

24676 

24677 

24678 RCR4] M[TEMP8J.0R.RB 



,'Yes, GPRO.inc. by a LONGWORD 
•Mask out <1-0> 



;GPRO RB+0, 1, 2, or 3, adjustment Is 
; complete 



;Is MTEMPIO negative? 



;TEMP7„GARBAGE' FLAGS 



;MTMP10 iS NEG 

;0R IN 1 IN MTMP10 BIT 



;Q.0*0'0'00FLA6S 
;R4_0'0'CODE*MTMP10 BIT'O'FLAGS 
';TEMP8,W0R0»0 

;r4,ro'code'mtmpio BIT'?»FLAGS 



CMT098.MCX 
CHAR, MIC 



MICRO? 1M(01) 28-NOV' 
Character String 



U 0810, 0086,6092, 0037, F8A7,00BBJ 

u OBBl, 0980,6D90,0A70J8A7, 0888,2 378* 

U 0B82, 0^8S,A592,A03A,00A7,00F£,2 

u UB83, 0086, 6387, 02-;0,00A7, 0880, 9 337* 

U 0B09, OA85,A592,AO34,00'^7,00FF,2 
U OBOB, 0C86,85BE,A034,C0A7,00BB,2 
U 0BB2, 0^86,8000, 0036, AOA7,O0BB, 3 

U 0BB3, 0980, 6t10,OA30,10A7, 0888, *; 38A* 

CB8A, C88O,O5BE,AO33,AA87,0088,5 
u 0B85, 0885,A59?,S03A,r047,00RB,/. 
U OBBA, 008''*,A008,003A,00'!.7,008B,5 

U 0BB5, OA8A,8292,A0U,0OA7,00FE,2 



2^679 0810; 

2A680 

2A681 

2^683 

2-i636 

26685 

26686 =0 

26687 

26688 

26689 

26690 

26691 

26692 

26693 

26696 

26695 =01 

26696 

26697 

26698 

26699 

26700 

26701 

26702 

26703 

26706 

26705 

26706 

26707 

26708 

26709 

26710 =0 

26711 

26712 

26713 

26716 

26715 

26716 

26717 

26718 

26719 

26720 

26721 

2^7?? 



H 15 
•83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
: MOV FPO Pack routine 

;».**» ••••FORCE ADDRESS*** ****** ; 
M[TEMP6].M8.AND.ZlIT8[0FF] ;MTMP6 JUST HAS CODE IN IT 
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we MCTEMP63-ZLJT8t3], 
WX.NE.O? 



;W8US MTMP6-300 

;NOT Equal to 300? 



;0 ■ 

RCRO] MCPC], 
NEXT/TE. PACK. DONE 



';90 GETS PC BECAUSE CODE JS 300 
;G0 TO CHARLIE 



;1 

MCrEMP6J MB.RR.8, 
W8<1-0>? 



;MTMP6 CODE SHIFTED TO LEAST SIG BITS 
;BIT I'SET? 



;01 

R[R0] MCPC], 
NEXT/TE. PACK. DOME 



11 

MCTEMP8] RCR3J 



MCTEMP8]_MB-RCR1] 



W8 M[rEMP63-2LJT0[23, 

wxTeq.o? 



RO GETS ?C 
60 TO CHARLIE 



BIT 1 SET CODE =2 OR 6 



DELTA R3 



MTMP8-2 
IS IT A 2? 



;0 ■ 

PC.RCTEMP13] 



;1 

RCR3J„Q,M[PC3 



RCR0].M[TEMP6]-0 



; CODE =6 
•CODE = 2 
;RTMP13.VA-PC(0R RTMP13) 



R[RO] MCT£MP83,0R.(R8,RR,16), ;R0 /\VA'/\R3 
NEXT/7E. PACK, DONE ;G0 TO CHARLIE 



CMT098.MCX 
CHAR, MIC 



I 15 
MICRO? 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13,00. Clock rate = 160n5 
Character String : MOV FPO Unpack routine 



Page 602 



u 0328, 0A86,75BE,A035.A0A7,00BB,6 



u 0BB6, 0886,C5B7,0030,OOA7,OOBB,7 
u 0BB7, 0886, 95B7, 0030,00^7,0088, 8 
u 0BB8, 0086, 52B7,00U, 8047, 0088, 6 



u 08%, 0886,559E,A000,00';7,0AA9,A 
u 0887, OA86,A5BE,40^A, 80^7,0088, 9 
u 0BB9, 0D86,2r37, 003*^,0047, 0088, A 

ti OBBA, 0C8O, 200?, 0A75,00A7, 0080, C 



U OBOC, 0486, AS9f, 4010, 0047,0080, E 



u OBOD, 0886, 2E77, 00^0, 0047, 048E, A 



f ( 



Character String 



: MOV FPO Unpack routine' 



The input of the unpack code is the output of the pack code. 
The output of the unpack code is the input of the pack code. 
Refer to the pack routine banner a few pages back. 



24723 .TOC 

24724 

24725 

24726 

2^^727 

24728 
24729 
24730 

24731 .REGJ0N/]RD1.R1L,IR01.R1H 

24732 =000 

24733 CS.MOV.UNPACK: 

24734 ;000 

24735 MCTEMP7] RCR5] 

24736 = 
24737 

24738 . REGION/CHAR. RiL, CHAR. RlH/rHArt.R2L, CHAR. R2H/CHAR,R3L, CHAR. R3H 
24739 



;TEMP7 GETS TABLEADDRESS 



24740 

24741 

24742 

24743 

24744 

24745 

24746 

24747 

2^.748 

24749 -0 

24750 

24751 

24752 

24753 

2^754 

24755 

24756 

24757 

2^758 

2^759 

2^760 

24761 

24762 

2A763 

24 764 

2*1765 

24766 =00 

24767 

2^768 

24769 

24770 

24771 

2^172 

2'n77l 

2^77k 

2kl7^ 



MCFPPOFFSET]_0 

M[TEMP9]_0 

MCTEMP53.RCR2J.RRJ6 



;0-- — 

PUSH, 

MCTEMP5] ZEXT(MB), 

SI^ECBYTf], 

NEXT/CS. EXP. FILLER 



;1 • ' 

MCTEMP10].RCR2] 

MCTEMP2D ZL1T0C80J 



w8 mctemp23.anp,rcr4j, 
wxTne.o? 



;00 

MCTEMP10] ZEXT(M8), 
SJ/ECWOROL 
NEXT/CS. MOV. UNPACK. 1 



;01 ' 

POSH, 

MCTEMP23 -1, 

NEXT/CS.ONP.TMPIOJS/'EG 



;Load FPDOFFSET 

i'i'ero GPRO decrement fiag 

;MTMP5 GtTS R2 ROT BY 16 



RETH 

EXP FILLER BUT 1ST O'FILL 

BYTE SIZE 

EXP FILLER 



TEMP10^GARBAGE*TEMP10 

FIND OUT IF MTMPIO IS NEGATED 

IS BIT SET? 



MTMPIO O'MTMPIO(POSITIVE) 
WORD E5!tEND£D 



RETO 

BIT IS SET 

ADJUST MTMPIO 



CMT098.MCX 
CHAR. MIC 



J 15 
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U OBOE, 0080, 05BE, 6035, 0307, OOBB,B 

J OBBB, 0186, 6DB2, 0050, 78A?,0OBB,C 
OBBC, 0486, 82B7, 0015, 00^7, 00BB,0 

U OBBO, 0486, 15BE, 4054,0487, 0086, E 

U OBBE, 0484, 859E, 6014, 0047, 00BB,F 

U OBBF, 0D80,6D90,0A30, 1847,0888,8 384* 

U 0B88, 0980, 6[5'^0,06F0, 1047, 0881,1 377* 
u 0B89, 0586, CC'^7, 0030, 4847, OOBCO 

U OBCO, 0886,45BE,43B4,C4A7,OOQ4,4 



u 0B11, 0485,A3B7,0C10,C047,008CJ 



u 0B13, 0086, 458E, 4384, C4A7,OOA5,0 



MCTEMP6].0.AND.ZLIT8C0F] 
MCTE«P8].RCR4].RR.16 



•****»**FORCE ADDPESS** *********; 

PC_MCTEMP13,RLR03 ;PC(TMP1) MAY BE RESTORED 



RCROJ Z£XT(MCTEMP8]), 
SJ2ECOOF5D1 



we MCTEMP6J-2LJT8C3], 
WXTEQ.O? 



24776 CS.M0V.UMPACK.1: 

24777 ;10 

24778 FLAGS RCR4] 

24779 = 
24780 
24731 
24782 
24783 
24784 
24785 
24786 

24787 OBBO; 
24788 
24789 
24790 
24791 
24792 
24793 
24794 
24795 
24796 
24797 
24798 
24799 =0 
24800 
24801 
24802 
24803 
24804 
24805 
24806 
24807 
24808 
24809 
24810 
24811 

24812 =01 

24813 CS, MOV, UNPACK. 3: 

24814 ;01 - 

24815 RCTEMP3] M[Pr].RR.16, 

24816 NEXT/CS.flOV. UNPACK. 4 
24817 

24818 ;11 

24819 VA MCTEMP43 RCR33, 

24820 W8<1-O>.NE,0?, 

24821 NEXT/CS.M3.WR 



;FLAGS ZRE RESTORES D.R4 

;TEHP6 GETS CODE RESTORED 
;MTMP8 GETS GARBAGE *R0 



;6PR0 8 DREG are restored 
IS CODE = 300? 



we MCTEMP63-ZLJT8C2], ;No, is code < 200 (codes 000 or 100)? 

We<31-30>?,N£XT/CS. MOV. UNPACK. 3 



;1- 

MLFPDOFFSET] ZLIT0C9.] 



VA MCTEMP4] R[R3], 

W8<1-0>.NE.O?, 

NEXT/CS.M5,WR 



;Yes, reenter M0VC5 seperate flows 
;ls address L0N6W0RD aligned? 



;MTMP6(C0DE) > OR = 200 
;TEMP3_GARBAGE VWA 



;Are we L0N6W0RD aligned? 



CMT098.MCX 
CHAR.^lIC 



K 15 
MICRO? 1M(01) 28-NOV-83 16:30:35 CLOKX Rev 13,00, Clock rate = 160ns 
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U OBCl, 0A86,359E/O1O,00A7,00BC,2 
U 0BC2, 0C86,A5BE,4O3A,COA7,00&C,3 
U 0BC5, 0A8O,'^OO1,103A,CAA7,008C,A 

iJ OBCA, 0980,6D90,OA30JOA7,08Bi,A 38A* 

U OBU. 088O,0O36,AAF0,00A7,00B1,8 

U 0815, 0Oa0,A59^,6O3Q,0A87,0ABC,7 
U 0B16, UU86,A03A,A03D,80A7,00AA,8 



u Cb18, 0880,05BE,A05A,CAA7,008C,6 

u 0B19, 0A8A,A59^/*033,AA87,0A8C,7 
U QB1A, 0885,659?, 4031, 00A7,008C, 5 



U 0BC5, 0586,CC37,0030,A8A7,U0A8,1 
u 0BC6, 0A80,058E, 4034,4487, ODBC, 5 



24822 CS. MOV. UNPACK. 4: 
24823 



MCTEMP3] ZEXKMB), 
SJ2ECW0RD] 



MCTEMP4].R[R3J 

VA Q M[TEHP3]+R[R33 



w8 mctemp63-zl1t8c2]. 
wxTeq.o? 



;00 ■ 

FLA63?,NEXT/CS.UNP.M0V 



;01-- • 

PUSH, 

PC D MCTEMP4D, 

NE3!T7CS.UNP.6ET.R3 



24824 

24825 

24826 

24827 

24828 

24829 

24830 

24831 

24832 

24833 

24834 

24835 

24836 

24837 =00 

24838 

24859 

24840 

24841 

24842 

24843 

24844 

24845 

24846 

24847 

24848 

24849 = 

24850 

24851 -00 

24852 CS.UNP.MOV: 

24853 ;00 

24854 VA RCR3], 

24855 NEJiT/CS.UNP.MOV.I 
24856 
24857 
24858 
24859 
24860 
24861 
24862 
24863 
24864 = 
24865 

24866 CS.UNP.MOV.MTC: 
24867 

24868 M[FPD0FFSET3 2L1T0C9J, 

24869 MEXT/CS.MTC.QR 
24870 

24871 CS.UNP.MOV.l: 

2487? ; 

24873 PC R[R1],NEXT/CS.UNP.M0V.MTC 



MTMP3 OVWA 

ZERO Ext by a word 



TEMP4 GETS R3 
VA GETS RESTORED 
IS CODE = 21 



;Are we writing backwards? 



;RET+1 

;PC GETS FORMER R3 

;6ET R3 FROM DELTA R3 



;10 - — ; 

MCTEMP4] Q,NEXT/CS-M3.WR,8ACK ;TEMP4_QREG (copy of VA), reenter in 

;wn'ting backward code of M0VC3 



; VA GETS UNMODIFIED R3 



;01 

PUSH, 

PC RCTEMP133 MCTEMP4], 

NEJ{T/CS.UNP,BET.R3 



;RET+1 

;RTMP13,PC GET TMP4 



;10 

RCTEMP43^Hr,VAJ 



;TEMP4^VA, reenter inst. 



;Pdck up instead of RETURN+4 



;PC_GPR1, reenter inst. 



CMT098.MCX 
CHAR.MiC 
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U 0BC7, OA8A,159E,4010,COA7,OOBC,8 
iu 0BC8, OC86,3001,003A,AOA7,008C,9 

U 0BC9, UC8A, 359,^, 40B^,C0^7, 0000,1 



2^87^ CS.UNP.GET.ft3: 

24875 ; :— 

2A876 RCTEMP3] ZEXT(M[TBMP13) , 

24877 SIZECWORD] 

24878 

24879 

24880 MCTEMP3] MB+RCRU 

24881 

24882 

24883 RCR3] MCTEMP3D. 

24884 RETURN C1] 



)tMP3 0*T«P1(R0 or /\R3) 
;2ER0"EXTEND BY A WORD 

;TMP3^R1+/\R3 



;R5 RESTORED 
;RE1+1 



CMT098.MCX 
CHAR. MIC 
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24885 .TOC 

2A886 

2A887 

2A888 

24889 

2A890 

24891 

24892 

24893 

24894 

24895 

24896 

24897 

24898 

24899 

24900 

24901 

24902 

24903 

24904 

24905 

24906 

24907 

24908 

24909 

24910 

24911 

24912 

24913 

24914 

24915 

24916 

24917 

24918 
24919 
24920 
24921 
24922 



Character String 



CMPC FPD Pack routine" 



***********«********llr******ilt**ilt***«****«f«H**********************-^*********** 



CMPC 



INPUT 



RO 


LENGTH 


R1 


SOURCE ADDRESS 


R2 


DELTA PC*0(8B1TS'248ITS) 


R5 


DESTINATION ADDRESS 





LENGTH 





VALUE FOR MATCHC 


PC 




VA 




FLAGS 




1EMP5 


FILL 


TEMP6 


CODE 


MTMP10 


LENGTH(DIFF IN LENS) 


DELTA PC 


SEE R2 



CODES 
RO 



RESOURCES 
OUTPUT 
OJ 
M10(16)R0(16) 



TEMP2 



<— 



4,5 
D OR MTMP10 



R1 
R2 

R3 



PC 


<— 


— 


R1 


/\PC(8)5(8)C(8)MB?F(6) 
'*/\PC(8)Q(16)M8?F(6) 


<" 




< — 


VA (ALREADY) 


R3 


^ 


PC 



/\ MEANS DELTA (16) MEANS 16 BITS LONG 5 MEANS TEMP5(M8 MTHP8) 
MB MEANS MTMP BIT F MEANS FLAGS ? MEANS UNKNOWN QUANTITY 

* WHAT R2 CONTAINS if MATCHC IS OPCODE AND THIS MAY HAPPEN WHEN CODE =0 OR 1 



****<r ************************************* ********************************** 



CMT098.nCX 
CHAR. MIC 



N 15 
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}J OBIA, 0880, A592,46F0. 00^7, 0081,0 

i 

|u 0B1D. 0186,2C1^,0031,F84?,00B8,A 

! 

\j OBIF, OD86,2C12,A03A,0047,OOBC,8 
J QBCB, 0486,?59E,A000,0047,00&8,A 



J 0B8A, OC86,2002,4031,eOA7,OAA9,A 

Li 0B8B, 0C8?,?59?,/.0U,8047,00BC/ 
■i OBCC, 0986,5DU\0037,F84/,0031,2 

; Cd'?, OA84,S002,403A,304:^,OOBC.t 

u OBLh, 05SO,6D9'J/JtiFO,.^047,08AAJ ^77* 



24923 CS. CMP. PACK. BEGIN: 



24925 

24926 

2^927 =01 

24928 

24929 

24930 

2^^931 

24932 

24933 

24934 

24935 

2^936 

24937 

24938 

2^939 

24940 =0 

2^941 CS.CMP.PACK.1: 

24942 

2^943 

24944 

2-^945 

24946 

24947 

24948 

2^949 

24^50 

2A951 

2A952 

24953 

24954 0812: 

24955 

24956 

24957 

24958 
24959 



We.Mf.TEMPI 03 .WB<31 -30>? 



;01-- - 

MLTEMP2] MB.AND.ZLiT0C3FJ, 
NEXV/CS.TMP.PACKJ 

;11 

M[TtMP2]„M8.OR.ZLlT0C80] 



MCTEMP2] ZEXriMB), 
SIZECBYTF], 
NEXT/CS. CMP. PACK. 1 



;0 

PUSH, 

M[TEMP2] MB,0R.RCTEMP6J, 

NEXT/CS.FXP. FILLER 



1 



RCR2J.SI2 MLTEMP23, 
SIZECWORDl 



;Is MTEMP10 negative? 

;-r£MP2_0'FLAGS BIT FOR MTMP10 IS NOT Sf.T 

; TEMP2.. GARBAGE ( 24 ) * V V * FLAGS 



;NOW EXT BY A BYTE 
;2ER0 EX1END BY A BYTE 
;R2 0M'?'FLA6S 



;RET+1 

;TMP2 0*C0DE*BIT10'?*FLAGS 

;EXPAFiD FILLER 



MLTEMP53„MB.AND.ZL]T16COFF] 



;R2.R2'TMP?(W0RD) 
iTEMP5.0*FILL*0'0 



; •***v.**FORCE ADDRESS***********; 

R[R21 MC TEMPS]. OR. R8 ;R2_R2 'F ILL 'R2( WORD) 



wa_MCTEnP6]-ZLn8C4],W8<31-30>? ;Is TEMP6 >=400 or <400? 



CHAR. MIC 



6 16 
tA:rn02 lM(On P8-N0V-85 16:50:35 CLOKX Rev 13, QO, Clock rate = l60ns 
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Character String 



: CMf^C FPD Pack routine 



OAAI , 0^8^A5^^,^,A03^,C0^7.00FE,L^ 



i.'AAi., (1UH6,^^H/\UAJU,0UA/,90AA,6 



0B8'\ u8?ifuf^i>^''.^*U^p4-H0A"*,0u'Hr^f 



;2A960 ^000 
;?^961 ^001 

; 2^965 

;?496A 

;2A965 -011 

;?A966 

;?A967 

;?4968 

;^^969 

;?^970 

;2^9n 

;?i97(> 

;?^073 

;?^97^ 

.^^97S 

;^^977 CS. CMP. PACK.?: 



;001 " ; 

R[R3]_M[PC], NEXT/IE. PACK. DONE ;TEMP6>=A00, fimsh packing 



;0n 

PUSH, 
Sl/FCWORO], 

r[t£mp63.s]? mctempioj, 
nfxt/cs.ri.gFts.pc 



;100 

MrrEMP6] MB.R(<.16. 
FLAG3? 



;0- 



RCrtO] MCTENP6].0R.RB. 
NFXr/76. PACK. DONE 



;1 

R[^23 RB.RR.8. 
FLAGO? 



;0 ■ 

M[TEMP?],0, 

NEXT/CS.?MP.PACK.3 



;^^S*78 
;?A979 

; 2^980 
; 2^981 
;.H98? 

;?^98^ 
;?498S 
;?4986 -0 
;?V"^87 

;?^Q88 
;.''.989 
; 2^990 
;?A991 

;2A995 

;?^f>9A 

;?^39'i rS,{M^\PAf^:. V- 

;?4997 RCR?J.S|7 M[TEMP?J, 
.V^9->8 Si /FT word! 

;?-.999 

:?soci RCRJJ RB.R1..8, 

;dyOQ^ NEXT/PS.CMP.PACK,? 



M[ TEMP?] RCTFMP1], 
NMT/CS.rMP.PACK.5 



RETH 

Sl/F WORD 

TEMP6 0*MTMP^0(W0RD) 



TMP6 MTMPIO'O(WORD) 
MATCRC? 



;R0 MTMPIO'RO 
;GO"TO CHARtlE 



;R^ GETS ROTATED 
;|S ^TMPIO 



I •!« «■ H « 44 t« « 



;MTMP(^^Q FOR MATCHC 

■WHAT WE WANT TO SAVE IS TMP1 

■R?„R?*TEMP?(WORD) 



;R? GETS ROTATED BACK 
;R?,R?*0O6)'R? 



CHAR. MR 



MICRO? IM(Ol) ?8-NOV-85 16:50:35 
Character String 



C 16 



0^0, 0086, 65BE,S0?A, 8307, 00BD,1 



J 



0BD1, 0886, i387, 00^0, O0A/,O08Dw^ 
OBO?, 05a6,6D9^,0030,78<i7,OOa?,0 



0B?0, 0086,S?B;'A'01^,8^67,0/i8F,8 



u 



1 1 



0B?1, Caa6,^59f:,/.000,C0H7,0^AO,A 
OB?/, 018fc,?r V,0^'*f^,00^.■^UOBS,£ 



: CMPC FPD Unpack routine 
Character String 



CLOKX Rev 13,00, Clock rate = 160ns 
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The input of the unpack code is the output of the pack code. 
The output of the unpack code !<• the input of the pack code. 
Refer to the pack routine banner a few pages back, 

»»*********im**^**********»****#****** ******************************** 



Z5005 ,TOC 

?5004 

?5005 

25006 

?S007 

?5008 

25009 

?50n .REGI0N/JRD1.R1L,JRD1,R1H 

25012 =000 

25015 CS, CMP. UNPACK: 

250U ;000 ; 

25015 MCTEMP6] Q FLAGS RCR2] 

25016 = 
2S017 

25018 . RE GiON/CMAR.RiL, CHAR, R1H/CMA»KR2L, CHAR, P2H/CHAR,R3L, CHAR. R3H 
25019 

25020 CS, CMP. UNPACK. 8EG1M: 

25021 ; ; 

25022 MCrPDOFrSET] ;Load FPDOFFSET 
25023 
25024 
25025 
25026 
25027 ::00 
25028 
25029 
25030 
25051 
25032 
25033 
2503A 
25035 
25036 
25037 
25038 
25039 

25040 
25041 

25042 = 



CMPC fPt> Unpack routine' 



MCTEMP6]_«B.AN0.ZLiT8[0FD 



;00 

PUSH, 

mdr mctehp5] rcr2],rr.16, 
nexT/cs.pc.gFts.ri 



;01 • 

PUSH, 

MCTEMP53 ZEHT(MB), 

SJ/ECBYTF], 

NFXT/CS. EXP. FILLER 



;10 

MtTEMP2].ZLlT0[80J, 
FLAG3? 



;MTMP6 GETS CODE 



RETM 

MDR, TEMPS GETS R2 ROTATED BY A WORD 

PC R1 



RETO 

TMP5 O'FRLEROYTE.) 
BYTE'ZERO EXTEND 
THEN EXPAND IT 



TEMP2.80 



CMT098.MCX 
CHAR. MIC 
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U 0B8E, 0D80,6D90,06F0, 2047, 0882,5 377* 
0B8F, 0186, 6DB7, 0030, 0BA7, 0082,7 



u 0B25, 0C86,A5BE,603'^,00A7,008D,7 
u 0B27, O486,A2B7,O0U,00A7,0O8D,3 
U 0803, 0C80, 2002, 0A7A, 8047,0082, 8 



U OBr^a, 0486, ASyE, 4010, 0047,0062, A 

'I ab29, 0886, <^F^7, 00^0, 0047, 048F, A 
u 0B2A, OC86,t^5BE,40'54,0047,O0QD,4 



U 0BD4, 0884, 259E,64D4, 0047, 0089,0 



;0 

we MCTCMP6]-ZLIT8C4], 

W8<31-30>?, 

NEXT/CS.CMP.UNP.1A 



25043 =0 

25044 

25045 

25046 

25047 

25048 

25049 

25050 

25051 

25052 

25053 =01 

25054 CS.CMP.UNP.1A: 

25055 ;01 

25056 MCTEMP10] D_RLRO], 

25057 NEXT/CS.cWP. UNPACK. 3 

25058 

25059 CS.CMP.UNP.18: 



;1 ■ 

M[TEMP6] 2L1T8C1]. 
NEXT/CS.CMP.UNPJB 



;n 



MCrEMP10]^HCR0].RR.16 



we MCTEMD2].AND,RCR2L 

wxTne.o? 



;00 • 

MCTEMP10] ZEXT(M8), 
SIZECWORDL 
NEXT/CS. CMP. UNPACK. 4 



25060 

25061 

25062 

25063 

25064 

25065 

25066 

25067 =00 

25068 

25069 

25070 

25071 

25072 

2507? 

25074 

25075 

25076 

25077 

25078 CS. CMP. UNPACK. 4: 

25079 ; 10 

25080 MCTEMP2] RCROJ 

25081 = 
25082 

25083 ; 

25084 REROJ D ZEXT(MCTEMP2]) , 

25085 SWEC00RD3, 

25086 FLAG3? 



;01 ■ 

PUSH, 

MCrEMP2] -1, 

NEXT/CS.DNP.TMPlO.iS.NEG 



;Js TEHP6^=400 or <400? 



MATCHC C0[)E=1 



CODE = 400 OR 500 

•MTMPIO GETS IT*S LEST SiG BITS 
■IS MTMPiO NEG? 



MTMP10 IS POS 
ZERO EXT BY A WORD 
GO TO FLOW 



RET + 1 

WTMP2 IS NEG,MTMP2 FfFFfFFF 

MAKE MTMPIO FFFF'MTMPIO 



;TMP2 GETS RO 



RO,D GET O'RO(WORD) 
ZERO EXTEND A WORD 
MATCHC? 



CMT098.MCX 
CHAR. MIC 
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u 



u 



OB90, 0980, 6090, 06F0,10A7,08B?,D 377* 
0B91 , 0A81 ,2387,0020,0^*67,0090,5 



-J 0BD5, 0085,259E,5010/i0^7,OOBD,6 



U 0QD6, OC82J592,^0U, 8047,9089,0 



u 0B2D, 0986, CC'S7, 0050,^047, 0080, 9 
'i Of^?F, 0''80,0S8E,43B4,C'!.A7,00A7,0 

J OBP/, U186,CC37, 00^0,^047, 0080,8 

u 0BD8, OO8C,05Br,/.03^,CA87,00a9,9 

0809, O08O,O5BF,^.Q34,C4A7,00A8.8 



25087 =0 

25088 CS. CMP, UNPACK. 6: 



;0 



W8 MCTEMP6D-ZLIT8C2], 
WB^31-30>?, 
NEXT/CS. CMP. UNPACK. 5 



;1 

MDR.M[MDR].RL.8 



RCTEMP1] ZEXKMCMDR]), 
SJZECW0R5] 



PCR2J.SIZ MCTEMP13, 
SJZECWORDL 
NEXT/CS. CMP, UNPACK. 6 



25089 
25090 
25091 

25092 
25093 
25094 
25095 
25096 
25097 

25098 
25099 
25100 
25101 
25102 
25103 
25104 
25105 

25106 ^01 

25107 fS. CMP, UNPACK, 5: 

25108 ;01— - 

25109 MCFPDOFFSETJ^ZLITOCS.D, 

25110 NEXT/CS.UNP.fMP.CSSI 
25111 

25112 ;n 

25113 VA P[R33,W8<1-0>.NE,0?, 
251U NEST/CS.C3.L0P 

25115 

25116 

25117 CS. CMP, UNPACK. 3: 

25118 

25119 MLFPD0FFSET3 Ztn0C8] 

25120 

25121 

25122 PC RCR33, 

25123 NE5!T/CS.C5.S2F.1 
25124 

25125 

25126 CS.UNP.CMP.C5S1: 

25127 ; :-— 

25128 VA ftCR33,NEXT/CS,C5 



;Js TEMP6 >=200 or <200? 
;(to VA.GPR3 cocie) 



i'MDR.MDR ROTATED 8 BITS TO THE LEFT 

r « 

;0 OLD VALUE 8ACK(MATCHC CODE) 
;0"0'Q(W0RD) 



;R2 /\PC'?'OLD R2 
;Q.0*Q(WORD) 



;Reenter CMPC5, Source 1 vs. FJLL 

;VA GPRS, Is address LONGWORD aligned? 



;PC GETS R3 



;VA^GPR3 



CMT098.MCX 
CHAR, MIC 
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iJ GB92, 0884,0?B7,00U,00A^0^A9,A 
U OB^i, O586/jD9?,0O57,F8^7,00BD,A 
U OBOA, 088A,500?,^*03/w00^*7,008D,8 

u OBDB, 0C8?,0036,A^;8^*.0387,00AA,8 

U 0AA8, 0085, A59?,A03/., ^0^7, O^FE,? 

U OAAC, OO8S,Af51.0U3A.A0A7,OOFE,a 



RO 
R1 
R? 
R^ 



;25129 .TOC 

; 251 30 

;25131 

;25132 

;25133 

;2513A 

;25135 

;25136 

;25137 

;25138 
; 251 39 

;25U0 
;25U1 
;25U2 
;25U3 

;^5U5 

;25U6 

;25U7 

;25U8 

;25U9 

;25150 

;25151 

;25152 

;25153 

;25154 

;25155 

;25156 

;25157 =0 

;25158 CS.SC.SPAN.PACK.BEGI: 

;25159 

;25160 

;25161 

;25162 

;25163 

;25164 

;25165 

;25166 

;2516/ 

;25168 

;25169 

;25170 

;25171 

;25172 

;25173 

;2517^ 

;25175 rO** 

;25176 

;25177 

;25178 

;25179 

;25180 -1** 

;25181 

;25182 

;25183 



Character String 



: SCANC and SPANC FPD Pi»ck routine' 



4** ******* fcmrt**********! ************************************ ********** 

INPUT RO LENGTH 

R2 ORIGINAL PC 

R5 R3 

TFMP5 FILL 

D SAME AS RO 

PC MUST PUT INTO Rl 

FLAGS 

OUTPUT 



R0<16) TEMP5(8) ??FLAGS(6) 

'" pr(32)"" "" 

R2(0RIGIN^L PC)(32T 
""'"" r3(32) 



(16) MEANS 16 BITS LONG 



? MEANS UNKNOWN QUANTITY 



ft**«ft***«*«ft****««*****************i^*)^******************************** 



;0' 

PUSH. 

RCROJ RB.RLJ6, 

NEXT/fS. EXP. FILLER 



; 1 

MCTEMP5J.MB.AND.7LIT8C0FF] 

RCR0J,MCTEMPS].OR.R8 



RCROJ. SIZ^FLAGS, 

SJZECQYTEj, 

FLAG2? 



;0** 

RCRIJ MCPC3, 
NEXT/TE, PACK. DONE 



;1* 

RCRU MCPC]-1, 
NEXT/TE, PACK. DONE 



RET + 1 

RO GETS ROTATED BY A WORD 

EXP FILLER 



TMP5^0'0*MLL'0 
RO R0'TMP5*0 



RO R0'TMP5'??FLAGS 

ONCy write a BYTE 

HAS PC BEEN INCREMENTED? 



NOT INCREMENTED SO JUST STORE PC 
GO TO CHARLIE 



INCREMENTED SO STORE PC-1 
60 TO CHARLIE 



CMT098.MCX 
CHAR. MIC 



MICRO? 1M(01) P8-N0V-83 16:30:35 
Character String 



6 16 



CLOKX Rev 13.00, Clock rate = 160n5 



u 0338, 0086,52B7,000A,00A7,00e9,A 



J 0Q9A, 0586.5C1?.0037.P8A7.0ABE.8 

U 0B95, 0880, 05BE:,A03A, 0307, CORD, C 

U OBDC, 0C86,A2B/,00U,00A7.00eD,D 

u OHOD, UU8A,A59E,6UU,00A7,00AD,8 



u 



SCAMC and SPANC FPO Unpack routine 
Character String 
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»n*******»i**m****i**n***'********************************** ************ 

The input of the unpack code is the output of the pack code. 
The output of the unpack code is the input of the pack code. 

Refer to the pack routine banner a few pages back. 

********#*******************************♦**♦*************♦************ 



2518A .TOC 

25185 

25186 

25187 

25188 

251S9 

25190 

25191 

25192 .REGI0N/IRD1.R1L,IRD1.R1H 

25193 =000 
2519A CS.SC. SPAN. UNPACK: 

25195 ;000 

25196 MCTEMP53 RCR0.1.RR.8 

25197 = 

25198 

25199 .RE6I ON/CHAR. R1L, CHAR. R1M/CHAK.R2L, CHAR. R2H/CHAR.R3L,CHAR,R3H 

25200 =0 
;0 

PUSH, 

MCTEMP5] MB.AND.ZLlTOCOFfJ, 

NEXT/CS.PC.GETS.RI 



SCANC and SPANC fPD Unpack routine 



;MTMP5_6ARBA6E'FiLL 



25201 
25202 
25203 
25204 
25205 
25206 
25207 
25208 
25209 
25210 
25211 
25212 
25213 
252U 
25215 



;1 ' 

FLAGS RCRO] 



HCTEMP10],RCR0J.RR.16 



R[R03 ZEXT(MCTEMP10]), 

SIZECDoRD], 

NEXT/CS.OS.SCSP.BEG 



RET + 1 

TEMPS O'FiLL 

PC GETS R1 ONE WORD SUBROUTINE 



FLAGS GET LEAST SIG 6 BITS OF RO 
MTMP10 RO ROTATED BY A WORD 



RC,D O'LEFT 16 BITS OF RO 
ZERO'EXTEND BY A WORD 
SCANAC SPANC BEGINS 



CMT098.MCX 
CHAr,,MK 



H 16 



M1CR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Character String : LOCC and SKPC FPD Pack routine 
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J 08DE. 0986, 5D1^, 0037. f-SW, 0089,6 



tJ 0896, 088^.,500?,^i03^,00^*7,0''.Bt,9 

u 089/, 0<!.85, 9008, 0670, A0'»7,00A8,D 

J 0A80, OA80,0036,^i050,OOA7,OOFf,? 

J 0A8F, 008*^, 1?Sf, ^00^, 00^*7, OOFE,^ 



25216 .TOC 

25217 

25218 

25219 

25220 

25252 

25223 

2522^ 

25225 

25226 

2522; 

25228 

25229 

25230 

25231 

25232 

25233 

2523A 

25235 

25236 

25237 

25238 

25239 

25240 

25241 CS.LOCC.SK.PC.PACK.be: 

25242 

25243 

25244 

25245 = 

25246 =0 
25247 
25248 
25249 
25250 
25251 
i-5252 
25253 
25254 
25255 

25256 =101 
25257 
25258 
25259 

25260 -111 
25261 
25262 
25263 



Character String 



; LOCC and SKPC FPD Pack routine 



1 1 



'•***** ♦t**ni***************i*****mit******^<****************************** 


INPUT 


RO 

Rl 

TEMPS 

D 

PC 




LENGTH 

SHOULD GET PC 

CHAR 

SAME AS RO 

MUST PUT INTO Rl 

ORIGINAL PC 


; RESOURCES 


TEMPI 




; OUTPUT 






; RO DELTA PC TEMF 


5(8) 


R0(16) 


; Rl 


pC(32) 


~ 


' - 


- 


- 


; (16) MEANS 16 BITS 


LONG 




;***********<^<*****(***^**f«r******H**<***** ************* ****i* ****** ******** 



MCTEMP53^H8,AND.ZLIT16C0FFJ ;MTMP5,0'FILL*0'0 



;0 

PUSH, 

RCROJ MCTEMP5D.0R.R8, 

NEXT/fS.Rl.GETS.PC 



;RET+1 

;R0 0*FILL'R0(16) 

;PUT PC INTO Rl 



ft[TEMP1].Q-MCPCeACKj, 
IR<2-0>? 



;TEMP1.DELTA PC 

;U IR 1 NOT SET MATCHC 



;101 

NEXT/IE. PACK, DONE 



;MATCHC DONE SO GO 



:ni 

ftCROJ RB.OR.(M[TEMP13,RL.24), 
NEXT/TE, PACK. DONE 



RO DELTA PC'FILL'R0(16) 
GO"TC CHARLIE 



CMT098.MCX 
CHAR. MIC 



1 16 
MICRO? 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Character String : LOCC and SKPC FPP Unpack routine 
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U 03A0, 0C86,52B7,00U,00A7,00B3,0 



U 0B30, OD86,5C1?,0037J8A7,OAA9,A 

U 0B51, 0OB6,1?B7,0O?A,0OA7,0';8F,8 
u 0852, 0580jCiaj037j8A7,OOBDJ 

u OBPf, 0081, 9009, 10^0, 00^7, 00BF,0 
iJ OBPO, 0986,t;c37,0O30,30A7,0OBE,1 

U Oan, 0A86,05eE,A67A,00A7,00AA,9 
U 0AA9, 0886,15BE,A03A,80/.7,008£,2 



J OAAB. QC8A.059L,66S'i,00'i'',00A/.,6 



Character String 



; The input of the unpack code is the output of the pack code. 
; The output of the unpack code is the input of the pack code. 
; Refer to the pack routine banner a few pages back. 

.(»i^^*(^<^««*^(^i»****H*«fHft|f*ll(**(**i^«f***H****** ************** ***************** 



2526A .TOC 

25265 

25266 

25267 

25268 

25269 

25270 

25271 

25272 .REGJ0N/JRD1.R1L,JRD1.R1H 

25273 =000 
2527^ CS.LOCCtSKPC.UNPACK: 

25275 ;000 

25276 MCTEl-.r5] RCR01.RR.16 

25277 ^ 

^5278 

25279 .REGJON/CHAR. PI L, CHAR. R1H/CHA^^.R2L, CHAR. R2H/CHAR.R3L, CHAR. R3H 

25280 =00 
;00 " 

PUSH, 

MCTEMP5] MB.AND.ZUTOCOFf J, 

MEXT/CS.EXP.FJLLER 



; LOCC and SKPC FPD Unpack routine' 



;TEMP5„GARBAG£*FILL 



25281 
25282 
25283 
25284 
25285 
25286 
25287 
25288 
25289 

25290 
25291 

25292 

25293 = 

2529A 

25295 

25296 

25297 

25298 

25299 

25300 

25301 

25302 

25303 

2530^; 

25305 =001 

25306 

25307 

25308 

25309 

25310 ^011 

25311 

25312 

2531^ 

253U 

25315 - 



;01 " 

PUSH, 

MCTEMP1] RCR0D.RR.24, 

NEXT/CS.PC.GETS.RI 



;10 

O.M[TEMP1].AND,ZUTOCOFFD 



0^Q*M[PCBACK3 
M[FPpOFFSET].ZLj:0C6] 



MCTEMPOJ^RCRO], 
JR<2-0>? 



;001 

MCTEMP1] RCR2], 
NEXT/CS.RAT.UNP.L.S 



;on •■ 

RCROJ D ZEXKMCTEMPO]), 

SJZECQORO],IR<2-0>?, 

NEXT/CS.OS.LOC 



RET + 1 

TEMP5 O'O'O'FILL 

TEMPS FILL'FJLL'FILL'FJLL 



R£T*1 

TEMPI GARBAGE 'DELTA PC 

PC GETS R1 



QREG^original PC 



;Load FPDOFFSET 



;MTMPO GETS RO SO CAN ZERO EXTEND 
;IP MATCHC BIT 1 IS NOT SET 



TEMPI R2 

MATCHC SO RESTORE TEMPI 



GPRO t DREG get length, 
which inst are we? 






CMT098.MCX 
CHAR, MIC 



J 16 

MICRO? 1M(01) P8-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Character String : LOCC and SKPC FPD Unpack routine 
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u QBE?, 0086J59E,A010,00A7,00BE,3 
u 0BE3, 0880,05BE,A03^,C'^A7,008E,^ 

u 0BE4, 088A,>S9E,6OU,0047,O0A^,6 



25316 CS.MAT.UNP.L.S: 

2531 7 

25318 M[TEMP1]^ZEXT(MB), 

25319 SIZECWORp] 
25320 

25321 ; -- 

25322 VA RCR3] 
25323 

2532^^ 

25525 RCROJ ZEXTCMCTEMPOJ) , 

25326 SJZECB0RD3.NEXT/CS.0S.L0C 



;( INCASE MATCHC 

;ZERO EXTEND BY A WORD 



;VA GETS RESTORED 
;R0,D GETS LENGTH 



CMT098.MCX 
CHAR. MIC 



K 16 
MICRO? IM(Ol) ?8-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Character String : MATCHC FPD Unpack routine 
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03A8, O^80.058F,A6F^,8O';7,O0e3,A 



Ofi^A, 0080,058E,A03';,CAA7,008[,5 
0R3S, 0986,8667, 00:59, FSA^OCJ^-i^O 
0B36, C086,G5B£,503/., 8307,0080 J 



Character String 



******i^*»***i^**iki^****** ************************* ********************** 
INPUT 



RO 
Rl 
R? 
R3 



R0(32) 
PC(32)(ALREADV) 
/\PC(8) ?(7)C(1) " R2(T6) 
9A(32) (ALREADY) " 



Note: 



OUTPUT 



25327 .TOC 

25328 

25329 

25330 

25331 

25332 

25333 

2533ii 

25335 

25356 

25337 

25338 

25539 

253A0 

253^1 

253A2 

25343 

253AA 

25345 

25340 

25347 

25348 

25349 

25350 

25351 

25352 

25353 .RFGION/JRDl.RlL JRD1.R1H 

25354 =000 

25355 CS. MATCHC. UNPACK: 

25556 ;000 

25557 W8 RCR2J,WB<31-30>? 

25358 = 
25559 

25560 .RfGJON/CHAR.RU, CHAR. R1H/CHAR.R2L, CHAR. R2H/CHAR.R3L.CHAR,R3H 

25561 =00 

;00 ; 

VA R[R5], ;VA GETS R3 

NEST/CS.MAT.UNP.I ;MATCHC 



: MATCHC FPD Unpack routine* 



/\ := delta 
C I- CODE 

RO 

Rl 

MTMP10 

PC 

VA 

DELTA PC 

CODE 



(x) ;= X bits In length 
? := garbage 

LENGTH 

=PC 

=R0 

-R1 

=R3 

IN R2 

16TH BIT OF R2 



(»*^%m***s»****^«**t**i^**********v ************************************** 



;Are we MATCHC, LOCC, or CMPC3? 



25562 
25363 
25364 
25365 
25566 
25567 

25568 
2*i569 
25370 
25571 
2SJ72 
25375 = 



;01 • 

MrrEMP83 0LIT24C15F], 
NEXT/CS.COCC.SKPC. UNPACK 



;TEMP8 5FFFFFFF 
;L0CC " 



;10 ■ 

MCTEMP63 FLAGS RCR23, 
NEXr/CS,CMP.UNPACK,eEGiN 



;TEMP6,Q, FLAGS, GETS R2 
;CMPC3 






u 0BE5, OC80,03BE.'!.05A,4A87.008E,6 
u 0BE6, 0886J5BE,^03A,80';7,OOBE,7 

0BE7, 0086, 159E, ^010,00^7, OOBAJ 



CMT098.MCX 
CHAR. MIC 



L 16 
MICRO? 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13,00. Clock rate - 160ns 
Character String : MATCHC FPD Unnck routine 
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2557A CS.MAT.UNP.1: 

25375 ; 

25376 PC RCR1] 
25377 
25378 

25379 MCTEMP1] R[R2] 
25380 

25381 ; ; 

25382 MCTEMP13 ZEXTCMB) ^SiZECWOftDJ, ;TEMP1 is restored, reenter LOCC 

25383 NEXT/CS.flAT.SET,FPD0FF.-1 .-preliminary flow 



;PC GETj R1 
;TEMP1_fi2 



B 


1 
1 


r 


1 


D 


1 
1 


F. 


i 


F 


4 
i 


G 


1 


h 


•4 
t 


I 


1 


w 


1 


< 


1 


1 


1 


f« 


1 


N 


1 


B 


2 


r 


? 


D 


? 


E 


<? 


c 


? 


G 


? 


H 


t' 


1 


? 


i 

■J 


2 


K 


2 


L 


>:^ 


M 


2 


N 


? 


B 


3 


C 


3 


D 


i 


F 


5 


F 




G 


7 


H 


/ 


T 


V 


* 


-^ 




■? 


IT 


V 


L 


5 


M 


i 


N 


^ 


B 


^ 


f 


(< 


L/ 


^ 


l- 


'• 


E 


4 


■^ 


/« 


H 


J 




4 






.J 


H 


< 


4 


1 


i. 


M 


^ 


H 


M 


b 




; 


5 




r 


L' 


V 


f 


^ 


.- 


5 


•-• 


* 


■ 


5 



M1CR02 

M1CR02 

MICR02 

MICRP? 

MlCft02 

MICRO? 

MKR02 

MICR02 

MICR02 

M1CR02 

MJCR02 

MICR02 

M1CR02 

MICR02 

MICR02 

MJCR02 

MICR02 

MICR02 

MICR02 

MICR02 

MICR02 

M1CR02 

MICR02 

NICR02 

MICR02 

MICR02 

MICR02 

MICR02 

MICR02 

HKR02 

MICR02 

M1CR02 

M1CR02 

HICR02 

MirR02 

MKR02 

MICPC2 

m:cro2 

MICR02 
MICRO? 
MICR02 
MKR02 
MICR02 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICkO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 



1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1W(01) 

1M(01) 

1M(01) 

1M(01) 

1«(01) 

1M(01) 

1M(01) 

T^(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M{01) 

1M(01) 

IM(01) 

1M(01) 

1MC01) 

1M(01) 

im:oi) 

1M(01) 
1M(01> 
IMfOI) 
1M(01) 
1M(01) 
1M(01) 

'iM(on 

1M(01) 
IMCOI) 
",M(01) 
1M(01 5 
1M(0T.^ 
TM(OU 
IM'OD 

i:von 

1M(0I> 
]M(01) 
1M(01) 
IM^O;) 

IMCO"?; 

iM'on 

IM.'OI i 

:M(CI) 

■!M(C'') 

TMfOn 

^M:Or. 
1 M ( r; ^ j 



J 5 



K 


5 


L 


5 


M 


5 


N 


5 


B 


6 


C 


6 


D 


6 


E 


6 


F 


6 


G 


6 


H 


6 


I 


6 


J 


6 


K 


6 


L 


6 


M 


6 


N 


6 


B 


/ 


C 


7 


D 


7 


£ 


7 


f 


7 


G 


7 


H 


7 


I 


7 


J 


7 


(t; 


7 


I 


7 


M 


7 


\ 


7 


B 


8 


C 


3 


D 


3 


E 


8 


c 


8 


G 


8 


H 


8 


J 


8 


1 


8 


f. 


8 


L 


8 


M 


8 


N 


8 


B 


Q 


' 


9 


\ > 


9 


F 


9 


f 


9 


G 


9 


, 




•+ 


•^^ 


1 


V 




^ 


>' 


9 




9 


M 




* 


9 


B 





b ■ ■-J 



HiCRO? 

HICR02 

M1CR02 

MICR02 

M1CR02 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICiO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 



1M(01) 

1M(01) 

1M(01) 

IMCOl) 

1M(01) 

1«(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1«(01) 

1M(01) 

1M(01) 

1M<01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

IMCOD 

1MC01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M<01) 

1M(01) 

iM(01) 

1M(01) 

1M(01) 

IM(Ol) 

IM(Ol) 

1M(01) 

1M(01) 

1M(01) 

IM(Ol) 

1M(01) 

1M<01) 

1M<01) 

1M(0t) 

1M(01) 
1M(01) 
1M(01) 

]M(01) 
1M(01) 

iM(on 

1M(01) 
1M(01) 
1M(01J 

1M(01) 
iM;on 

1M(01) 

1Mf01; 

1M(01) 



F 1 





F 1 





G : 





H ' 





I ' 





J ' 





K ' 





L ' 





M ' 





N ' 





B 1 




C 1 


] 


D 1 




E 1 




F " 




G 1 




H ' 


1 


I 1 


1 


J 1 


1 


K ' 


'1 

1 


L ' 


1 


M ' 


n 


N ' 


1 


B 


? 


C 


1? 


D ■ 


2 


t 


I? 


F 


1? 


G 


? 


H 


'? 


I 


I? 


J 


1( 


K 


* ■ 
1 {. 


L 


t '> 


M 


1? 


H 


1? 


B 


13 


C 


15 


D 


15 


f 


13 


f 


13 


G 


15 


H 


13 


I 


13 


J 


13 


K 


13 


I 


13 


H 


13 


H 


13 


B 


U 


C 


U 





U 


E 


U 


F 


u 


G 


K 


H 


H 


I 


U 


J 


u 


K 


u 


L 


u 



MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICPO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
rtlCRO? 
MICRO? 
J1ICR02 
MICRO? 



1M(01 

TM(01 

1M(01 

1M(01 

IMCOl 

1M(01 

1M(01 

1M(01 

1M(01 

1M(01 

1M(01 

1M(01 

1M(01 

1M(01 

1M(01 

1M(01 

1M(01 

1M(01 

1M(01 

1M(01 

1M(01 

TM(01 

1M(01 

IMCOi 

1M(01 

1M(01 

1?1(01 

^M(01 

1M(01 

1M(01 

1M(01 

1M(01 

1M(01 

1M(01 

1M(01 

1M(01 

1M(01 

1M(01 

1M(01 

1M<01 

1M(01 

1M(01 

1M(01 

1M(01 

1M(01 

1M(01 

1M(01 

1M(01 

1M(01 

1M(01 

1M(01 

1M(01 

1M(01 

1M(01 

1M{01 

1M<01 

1M(C1 

1M(01 

1M(01 

1M(01 



CHT098,MCX 
CHAR. MIC 



B 1 
MICRO? 1M(01) 28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Character String : FPD Subroutines 



U 0BE8, 0080, 05BE, 408^, 4A87,0000J 



U 08E9, 0C85,A592,A08^,A0A7, 0000,1 



U OBEA, OC82,A592,A010,80^7,OOBE,B 
U OBEB, 0Ca6,A5BE,AOBO,80A7,O0OOJ 



2538A ,T0C ** Character String 
25385 

25386 CS.PC.GETS.R1: 

25387 ; - 

25388 PC.RCRI], RETURN C13 
25339 

25390 

25391 

25392 CS.R1.GETS.PC: 

25593 

2539A RCR13 MCPC], 

25395 RETURN CI] 

25396 

25397 

25398 

25399 CS.UNP.TMP10.IS.NEG: 

25A00 

25A01 RCTEMP2D.SIZ.HCTEMP10], 

25A02 SIZEEWORDJ 

25403 

25404 

25405 MCTEMP10] RCTEMP2D, 

25406 RETURN Cl3 



: FPD Subroutines 



1 1 



;PC_6PR1, RETURN +1 



R1 GETS PC 
RET+1 



;TEMP2.FFFF'MTMP10<16) 



;«TMP10 FFFF'MTMPIO 
;RET+1 ■ 



Page 619 



CMT098,MCX 
CHAR. MIC 



MICR02 1M(01) 
Character String 



28-NOV-83 



C 1 
16:30:35 CLOKX Rev 13,00, Clock rate = 160ns 
Ird Rom Definition 



25A09 

25A10 

25An 

2S412 

25A13 

25AU 

25A15 

25A16 

25417 

25418 

25419 

25420 

25421 

25422 

25423 

25424 

25425 

25^36 

25427 

25428 

25429 

25430 

25431 

25432 

25433 

25434 

25435 

25436 

25437 

25438 

25439 

25440 
25441 

25442 
25443 
25444 
25445 
25446 
25447 
25448 
25449 
25450 
25451 
25452 
25453 
25454 
25455 
25456 
25457 
25458 



.NOBIN 

.ICODE ; 
029: 

•OCODE 
029: 



•ICODE 

02D: 

.OCOUE 

02D: 



,KODE 

03A: 

•OCODE 

03A: 



.ICODE 

039: 

.GCODE 

039; 



, I CODE 

028: 

,OCODE 

028: 



.ICODE 

02C! 

.CCODE 
02C: 



, ICODE 

02E: 

.GCODE 
02E: 



;25407 ,TOC 
; 25408 



Character String 



Ird Ron) Definition* 



OPS REG 
FPO [NOP]CCS. CMP. UNPACK 
IRDUL0D3C0S.RED 



MEM 



OPS FPA REG 
CNQP3CCS. CMP. UNPACK 
CLGDDCOS.RED 






FPA MEM 



CNT0CNGPDCCS.OS.MOVC3.CMPC3 ][CS.0S.M0VC3.CMPC3 3 [NOP3CCS.OS.MGVC3.CMPC3 3CCS.OS.MOVC3.CMPC3 
CNT1EN0P3CCS.0S.M0VC3.CMPC3.1 3CCS.0S.M0VC3.CMPC3J 3 CN0P3[CS,GS.MGVC3.CMPC3.1 3CCS.0S,M0VC3.CMPC3.1 



FPD CN0P3ECS. CMP. UNPACK 
IRD1C!,0D3CGS,RED 



CN0P3CCS. CMP. UNPACK 
CL0D3CQS.RED 



]■ 



CNTOCNOP3CCS,OS.MOVC5.CMPC5 3CCS.0S.M0VC5.CMPC5 3 
CNTUNOP3CCS.GS.MGVC5.CMPC5J 3CCS.0S.M0VC5,CMPC5.1 3 



CNOP3CCS.OS.MOVC5.CMPC5 3CCS.0S.M0VC5.CMPC5 
CN0P3CCS.GS,MOVC5.CMPC5.1 3ECS.OS.MGVC5.CMPC5.1 



FPD CNGP3CCSLGCC.SKPC. UNPACK 3 
IRD1CL0D3C0S.RED 3 



CN0P3CCS.L0CC.SKPC. UNPACK 3, 
CL0D3CGS.RED 3 



CNT0E.M0P3CCS.0S.L0CC.SKPC 
CNT1CN0P3CCS.GS.LGCC.SKPC.1 



FPD ENGP3CCS..WTCHC. UNPACK 
IRDULODJCGS.RED 

CNT0CN0P3CCS.0S.MATCHC 
CNT1CNGP3CCS.0S.MATCHC.1 



FPD CNGP3CCS, MOV. UNPACK 
IRD1CL003C0S.RCD 

CNT0ENGP3CCS.0S.M0VC3.CMPC3 
CNT1CN0P3[CS,GS.M0VC3,CMPC3.1 



FPD CN0P3ECS. MOV. UNPACK 
IRD1CLGD3C0S,RED 

CNT0CN0P3CCS.0S.M0VC5.CMPC5 
CNT1CNOP3ECS.0S.M0VC5.CMPC5.1 



FPD [NGP3ECS. MOV. UNPACK 
IRD1CL0D3C0S.RED 



3CCS.0S.L0CC.SKPC 
3[CS.0S.L0CC.SKPC.1 



3CCS.0S.MATCHC 
3CCS.0S.MATCHC.1 



3LCS.0S.M0VC3.CMPC3 
3CCS.0S.M0VC3.CMPC3.1 



3CCS.0S.M0VC5,CMPC5 
3CCS.0S.M0VC5.CMPC5.1 



3 ENOrOECS.OS.LOCC.SKPC 
3 CN0P3CCS.0S.L0CC.SKPC.1 



CN0P3ECS.MATCHC. UNPACK 
CL0D3C0S.RED 

3 CN0P3CCS.0S.MATCHC 
3 CN0P3CCS.0S.MATCHC.1 



CN0P3CCS. MOV. UNPACK 
ELGD3C0S.RED 



CN0P3ECS.0S,M0VC3,CMPC3 
CN0P3CCS,0S,M0VC3,CMPC3.1 



CN0P3CCS. MOV, UNPACK 
CL0D3C0S.RED 

CN0P3CCS.0S.M0VC5.CMPC5 
CN0P3CCS.0S.M0VC5.CMPC5,1 



CN0P3[CS,M0V,UNPACK 
[L0D3C0S.RED 



3CCS.0S.L0CC.SKPC 
3CCS.0S.L0CC.SKPC,1 



3, 
3 

3CCS.0S.MATCHC 
3CCS.0S,MATCHC.1 



3, 
3 

3CCS.0S.M0VC3.CMPC3 
3CCS.0S,MOVC3.CMPC3.1 



3CCS.0S.M0VC5.CMPC5 
3[CS,0S,H0VC5,CMPC5,1 



]• 
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;CMPC3 



;CMPC5 



CNT0CN0P3CCS,0S,M0VTC.M0VTUC JCCS.OS-MOVTCMOVTUl 3 
CNTlfNOP3CCS.OS.MOVTC.MGVTUC.13CCS.0S,M0VTC.MOVTUC.13 



cn0p3ccs.0s,movtc,movtuc 3ccs-0s-m0vtc,m0vtuc 3 
cnopjCcs.os.movtc.movtuc.ijIIcs.os.movtc.movtuc.i] 



;L0CC 



;MATCHC 



;M0VC3 



;M0VC5 



;MOVTC 



CHT098.MCX 




CHAR. MIC 


25459 


,iCOOE ; 


25A60 


02F: 


25A61 




25A62 


.OCODE 


25A63 


02F: 


25A64 




25A65 




25A66 


. I CODE 


25467 


02A: 


25468 




25469 


.OCODE 


25470 


02A: 


25471 




25472 




25475 


.ICODE 


25474 


038: 


25475 




25476 


.OCODE 


25 '.77 


038; 


25478 




25479 




25480 


. I CODE 


25481 


028: 


25482 




25483 


•OCODE 


25484 


028: 


25485 





MICR02 1M(01) 
Character String 

OPS REf. 
FPD CNOP]CCS,MOV.UNP,.CK 
IRD1CL0D3C0S.RED 



28-N0V-83 



D 1 
16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Ird Rom Definition 
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MEM 



OPS FPA REG 
CN0P3CCS. MOV, UNPACK 
CLODJCOS.RED 



]■ 



FPA MEM 



;MOVTUC 



CNT0ENOP3CCS.OS.MOVTC.MOVTUC 3CCS.0S.M0VTC.M0VTUC 2 CN0P3CCS.0S.M0VTC.M0VTUC 3CCS.0S.M0VTC.M0VTUC 3, 
CNT1CNOP3CCS.OS.MOVTC.MOVTUC.13CCS.OS.MOVTC.MOVTUC,13 CNOP3CCS.OS,MOVTC.MOVTUC.13CCS,OS.MOVTC.MOVTUC.13 



FPD CN0P3CCS.se. SPAN. UNPACK 3 
IRDUL0D3C0S.RED 3 



CN0P3CCS.SC. SPAN. UNPACK 3, 
CL0D3C0S.RED 3 



;SCANC 



CNT0CN0P3CCS.0S.SCANC.SPANC 3CCS.0S.SCANC.SPANC 3 CN0P3CCS. OS. SCANC. SPANG 3CCS.0S.SCANC.SPANC 3, 
rNT1CN0P3CCS.0S.SCANC.SPANC.1 3[CS,0S,SCANC.SPANC.l 3 CNnP3CCS.0S.SCANC,SPANCJ 3CCS.0S,SCANC.SPANC.1 3 



FPD [N0P3CCS.L0CC,SKPC. UNPACK 3 
IRDULOD3COS.RE0 3 



[N0P3CC$.L0CC.SKPC. UNPACK 3, 
CL0D3C0S.RED 3 



;SKPC 



CNT0CNOP3CCS.0S.LOCC.SKPC 
CNTlCN0P3r-CS.0S.LnCC.SKPCJ 



3CCS.0S.L0CC.SKPC 
3CCS.0S.L0CC.SKPC.1 



3 CN0P3CCS.0S.L0CC.SKPC 
3 CN0P3CCS.0S.L0CC.SKPCJ 



3CCS.0S.L0CC,SKPC 
3CCS.0S.L0CC.SKPCJ 



i' 



FPD CN0P3CCS.se. SPAN. UNPACK 3 
JRD1CL0D3C0S,RED 3 



[N0P3CCS.SC, SPAN. UNPACK 3, 
CL0D3C0S,RED 3 



;SPANC 



CNT0CNOP3CCS. OS. SCANC. Sr'ANC 3CCS.0S.SCANC.SPANC 3 CNOP3CCS.0S.StANC.SPANC 3CCS. OS. SCANC. SPANC 3, 
CNT1CN0P3CCS,0S. SCANC. SPANC.I 3CCS, OS. SCANC, SPANC. 1 3 CN0P3CCS. OS. SCANC. SPANC. 1 3CCS. OS. SCANC. SPANC. 1 3 



CMT098.MCX 
CHAR. MIC 



E 1 

MICft02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Character String : Dsi'ze Rom Definition 
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254R6 

25>:87 

25A88 

25A89 

25A90 

25';91 

25A92 

25A93 

25^94 

25495 

25496 

25497 

25498 

25499 

25500 

25501 

25502 

25503 

25504 

25505 

25506 

25507 

25508 

25509 

25510 

25511 



.TOC 
.DCODE 

029 

02D 

03A 

039 

028 

02C 

02E 

02F 

02A 

03B 

02B 

.UCODE 



** 



Character String 



Dsize Rom Definition' 



SIZE 
SIZE 
SIZE 
SIZE 
SIZE 
SIZE 
SIZE 
SIZE 
SIZE 
SIZE 
SIZE 



[WORD] 
[WORD] 
[BYTE] 
[WORD] 
[WORD] 
[WORD] 
[WORD] 
[WORD] 
[WORD] 
[BYTE] 
[WORD] 



[BYTE] 
[BYTE] 
CW0R03 
CBYTE] 
[BYTE] 
C8YTE] 
[BYTE] 
[BYTE] 
CBYTE3 
[WORD] 
[BYTE] 



[BYTE] 
[BYTE] 
[8YTE3 
CWORDJ 
CBYTE3 
[BYTE] 
[BYTE] 
[BYTE] 
CBYTE3 
[BYTE] 
[BYTE] 



C 03 
[W0RD3 
C 03 
CBYTE3 
C 03 
CW0RD3 
CBYTE3 
CBYTE3 
CBYTE3 
C 03 
C8YTE3 

;25512 .BIN 



[ 03 




03 . 


CMPC3 


CBYTE3 




03 , 


CMPC5 


[ 03 




03 < 


LOCC 


L 03 




03 


HATCHC 


[ 03 




03 


M0VC3 


CBYTE3 




03 


•M0VC5 


CW0RD3 


rBYTE3 


;M0VTC 


CW0RD3 


[BYTE3 


iMOvruc 


C 03 




03 


rSCANC 


[ 03 




03 


;SKPC 


C 03 




03 


; SPANC 



CMT098.MCX 
OECMAL.MIC 



MICROS 1M(01) 
OECMAL.MIC 



F 1 
28-N0V-83 16:30:35 CLOKX Rev 15.00, Clock rate = 160ns 
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25517 

25518 

25519 

25520 

25521 

25522 

25523 

2552-!. 

25525 

25526 

25527 

25528 

25529 

25530 

25531 

25532 

25533 

2553A 

25535 

25536 

25537 

25538 

25539 

255AO 

255A1 

255A2 

255^3 

2556/, 

255A5 

25546 

25547 

25548 

25549 

25550 



.NOBin 

•TOC " Revision History' 

; i<ev. Explanation 



20 
28 



27 

26 
25 

24 



23 

22 



21 



20 



25513 .TOC 
255U .TOC 
25515 ; 
25516 



"DECMAL.MIC" 
••REVISION 29.0" 
Jeff Peng, Jim 



Heom, Gerard Koecklruvcn, John DeRosa, CHARLIE MCDOWELL 



The location of u-code 1312 Z 1313 are not used. 

Set mm.noint for addp4 -(works for sub also) when writing 

across page boundary in reverse direction 

Merged some locations into common code to save 4 locations 

Set MM.NOINT during the write of CVTPL to avoid problem with 

the Urite Crossing Page Boundry routine. 

Force some addresses and mal<e some documentation changes 

Fix ASHP to take a reserved operand abort when dest len > 31. 

Fix CVTPS instruction to clear the Z-bit when SRC len > Dest len 



Whenever the src len > dest len and the source string is not 

to 2ero and the first byte after a possible zero byte is not 

ascii character then a reserved operand fault will occur. 

Fix CVTTP and CVTSP illegal byte detection fixed in 22 

Fix CVTPS instruction to clear the 2-bit when source lenght = 1 

29-K1AY-1980 

Fix CVTTP to 2ero u^per nibble of length result if a page fault 

occurs trying to write the result. 

12-JUNE-1980 

Fix CVTLP to always properly set/clear Z if overflow occurs. 

Fix CVTPS and CVTPT to properly set CC's if destination length = 



equal 

an illegal 



0. 



18-JUNE-1980 
Fix CVTTP and CVTSP 
bytes that overflow 
Fix CVTPS :r>d CVTPT 
Fix con^/erts to save 



to cake a reserved operand fault for all illegal 

dstlen is even. 



to set 2 if the src len > dstlen and 

._ . flags if interrupted with FPD set. 

Fix DlVP to take reserved operand if divide loop hangs do 
■-'Uegal BCD digits. 
Initial release. 

;25551 .BIN 



to 



CMT098.MCX 
DECMAL.MIC 



MICR02 1M(01) 
Decimal String 



6 1 
28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 16Qns 

: MOVP 
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25^j2 

25353 

2555*; 

25 555 

21.556 

25557 

25558 

25S59 

25560 

25561 

25562 

25563 

2556<i 

25565 

25566 

25567 

25568 

25569 

25570 

25571 

25572 

2557! 

2S57A 

25575 

25576 

25577 

25578 

25579 

25580 

25581 

25582 

25583 

25584 

25585 

25586 

25587 

25588 

25589 

25590 

25591 

25592 

25593 

25594 

25595 

25596 



.TOC 



1 1 



Decimal String : MOVP" 

****t*i»***** *************************************************** ******** 

MOVP Len.rw, srcacidr.ab, dstaddr.ab 

The Instruction initializatizes, READs data, masks in the sign^ 

WRITES data, checks for zero destination, etc., then sets CC. 

CMPP3 does operand fetch and preliminary Initialization in MOVP cede. 



Input 
Resources 



Output 



MDR 

6PR1 
6PR3 
TEMPI 
TEMP3-TEMP6 



FPDOFFSET 

MTEMP8 

STEPC 

MDR 

UDR 

VA 

DREG 

QREG 

PSL<C> 



FLAGO 
FLA61 
FLAG? 
FLA63 

GPftO 
GPR1 
6PR2 
GPR3 
CC 



length 

Base address, source 

Base address, destination 

Misc. storage 

Packed Decimal data, memory 

format, LSB In byte*3 of TEMP3, 

MSB in byte^O of TEMP6 

ZLIT0C17.J 

Source Z Destination Length 

I/O counter 

READS 

WRITES 

I/O address 

Misc. temp, storage 

Ditto 

1 so DS. WRITE thinks dest, is 
odd. Legal even sources will 
be written properly, and Illegal 
even sources (nigh nibble >0) 
will have the unpredictable 
result of writing the dest, with 
a nonzero high nibble. 
Used in DS. WRITE, masks PSL<C> 
Value of PSL<C> before IRD1 
<Z>1mage, initially 1 
<N>image, Initially 



Base add. , source 1 



Base add., destination 

V.O, HI modified 



4^*iV4^<k*«***«4i1k*t^<^<^*lk*«lt<^^4t«4^«%*«(<k1^««****tk*««1^««I««*<t4t«1t«*««t««4«4r^«4r««4t4r 



CMT098.HCX 
DECMAL.MK 



MICROS 
Decimal 



U 03B7, 0485, 2E5E, 0190, A0A7, 0012,0 



U 0312, 0880,1001 ,A1BD, 8107, 0412,0 



U 0313, 0D80,1C13,8A30,F847,010U8 



U 1018, 0C80, 0036, 4030, 0047, OOFF, 8 



U 1019, 0OEC,0O2C, 7974, 4047, 0104, 4 



U 1044, 0800,2592, 4034, C047, 0100, 6 



U 1045, 0C4D, 2592, 4674, C047, 0100, 4 



U 1006, 0580,0037, 0670, 08A7, 0100, 4 



1004, 0486,8585,4030, 4047,0100,0 



U 1005, 0486, 85BE, 4030, 4047, 0100, E 



TEMPl.Length, 

READ source address 



H 1 
1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
String : MOVP 

25597 .R£6I0N/iRDX.RlL,lRDX,R1H/JRDX.R2L,IRDX.R2H 

25598 DS.MOVP; 

25599 ; — ;- — -- 

25600 NEXT/OS. ADD, SIZECW0RD3, 

25601 RCTEMPID.SEXT(MCMDRJ), 

25602 LCD INC BRA? 
25603 

25604 =0 

25605 DS.MOVP. 2: 

25606 ;0— -™; 

25607 PUSH,NEXT/OS.ADD,LOD INC BRA?, ;STEPC_D L/2 for DS.READ* READ 

25608 STEPC D METEMP1D.SR.1 ;dest. a3dress 
25609 

25610 ;1 — ; 

25611 W8 M[TEMP13,ANDNOT.ZLITOC31.], ;Is the length ok? 

25612 WXTEQ.O? 
25613 

25614 ,REGI0N/DEC«AL.R1L,DECMAL.R1H/DECMAL.R2L,DECMAL.R2H 

25615 =0 
55616 ;0 ; 

25617 NEXT/IE. OPER. FAULT ;»«Reserved operand fault** 

25618 

25619 

25620 

25621 

25622 

25623 =0 

25624 

25625 

25626 

25627 

25628 

25629 

25630 

25631 

25632 DS.MOVP. 2. PSLC: 

25633 

25634 CC^ZLIT0C1],IR<2-0>? 

25635 

25636 =1*0 

25637 DS.MOVP.INIT; 

25638 ; 1 *0 

25639 MCTEMP8]„RCTEMP1], 

25640 NEXT/DS,nOVP,]Nir.2 
25641 

25642 ;1*1 - 

25643 ftCTEMPS] RCTEMPn, 
256<i4 NEXT/DS.CMPP3 
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; 1 ; 

RCR13 Q D,SET FPD,PSL<C>? ;GPR1.src. base address, what's current 

;PSL<C>? (Q.garbage) 



;0 

CLEAR FLAG1,RCR3] MCMDRJ, 
NEXT/DSvM0VP.2.PSCC 



;FLAG1.0, R3„dest. address, set PSL<C> 



; 1 

SET FLAG1,RCR33 MCMDR3, 
IR<2"0>?,NEXT/DS. MOVP. INI T 



FLA61.1, PSL<C> is set, which inst. 
are we? 



;PSL<C>.1, which inst. are we? 

;MOVPC343, MTEMPS.dest. length 
;CMPP3C353, load source length 



CMT098.MCX 
DECMAL.MIC 



U lOOD, 0586,CC37,OB20,88A7,090uC 350* 



U 101B, 0480, 8E52, 9870, 1907, 0100, I 

U 101C. 0C80,00A1, 0034, 4AA7, 0505, D 
U 101D, OA80, 0036, 4AF0. 0047, 04F7,0 



1001, 0D1E,3C92, 4030, 6047, 0105,1 
U 1005, 015E, 3192,4030, 68^7, 0105,1 



U 1050, 0080,8591 ,A4B0, 0047, 0100, 8 



U 1051, 085C,058E,4034,C4A7,052C,E 



I 1 
MJCR02 IMx'OD 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate - 160ns 
Decimal String : MOVP 

25645 0S.M0VP.INJT.2; 

25646 DS. MOVP. REE: 

25647 ; 

25648 MCFPDOFFSET]^ZLIT0C17.J, 

25649 COUNT OR INT TIMER?, SIZECL0N63, 

25650 NEXT/PS. MOVP. STATE* JNT 
25651 

25652 =000 

25653 =011 

25654 ; 01 1 

25655 STEPC MCTEMP83.SR.1,ALUS?, 

25656 NEXT/PsTMOVP.SIGN 
25657 
25658 DS.MOVP. STATE. INT: 
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Load FPDOFFSET, anything 
pending? 



RETURN-1 from DS.READ, STEPC.Q_L/2, 
what is sign? 



25659 

25660 

25661 

25662 

25663 

25664 

25665 

25666 = 

25667 

25668 

25669 

25670 

25671 

25672 

25673 =01 

25674 DS, MOVP. SIGN: 



; 1 00- 

PUSH,VA D+RCR1J+1, 

NEXT/DSTREAD 



;Nothing pending or timer service, 
;VA points past sign byte, read src. 



;101 

PUSH,JNTPEND OR TIMER?, 
NEXT/iE.SERV. IP. TS2 



.•Something pending, return -1 or 
;branch to JE. PACK. DONE 



; Here after reading source. =01 is positive source, =11 is 
; negative source. 



;Qi 



MCTEMP3] MB.OR.2LiT24COC3, ;Mask positive sign, <N>image,0 
CLEAR FLAG3,NEXT/0S. MOVP. WRITE 



; 1 1 

MCTEMP3] MB.0R.ZLIT24C0DJ, 
SET FLA63,NEXT/DS. MOVP. WRITE 



25675 
25676 
25677 

25678 

25679 

25680 

25681 

•5682 

25683 

25684 =0 

25685 

25686 

25687 

25688 

25689 DS.MOVP.WRI TE: 

25690 ;1 - 

25691 VARCft33, PUSH, SET FLAGS, 



;Ditto, but negative source 



,0 - 

D MCTEMP8].SR.1,FLAG2?, 
NEXT/OS. MOVP. FLAGS 



'5692 



NEXT/DS. WRITE 



Load DREG tor potential sign byte 
rewrite, what is <2>image? 



VA Base address, init. <'''^*'nage, 
WMte data 



CMT09a.MCX 
DECMAL.MIC 



M1CR02 1M(01) 
Decimal String 



28-N0V-83 16:30:35 



J 1 



U 1008. 0C08. 0036, A5F0. 00^7, 0100.0 
U 1009. 0918, 0C57. 0000. 65D8. 0100. 8 
J 100C. 0080, 0021. 0AFA.CAA7. 0100. 3 



u 10^0. 088^. 0036. ^0^^.8387. 0138. E 
t' 1002. 01^*0.0036. ^030. 00^*7. 0100.0 



25693 .TOC ** 

?5695 
P696 
25697 
25698 
25699 
25700 
25701 
25702 
25703 
25704 
25705 

25706 =0*0 

25707 DS.MOVP^FLAGS: 
25708 
25709 
25710 
25711 
25712 
25713 
257U 
25715 
25716 
25717 
25718 
25719 = 
25720 

25721 

25722 =0* 

?5723 DS.MOVP.EXJT; 



Decimal String 



CLOKX Rev 13.00. Clock rate = 160ns 
Setting CC 

: Setting CC 
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********************************************************************** 

Dest. is written- FLAGS have CC data. 
2 overlapping splits occur: 

1) From above, FLA62?! =0*0 is dest. is nonzero. <NZ> are ok. 

=1*0 is dest. is 2ero. check for -0 written 
to dest. and change FLAG3 & sign byte 
to positiv?. 

2) From -0 change, FLAG3?: =0*0 is dest. is +0. <NZ> are ok. 

=0*1 is dest. is -0. dest. +0. FLAG3_0, 

We BUT to ASHP code after fixing sign nibble 6 FLA63 if necessary. 



;0*0- 

CLEAR FLA61.FLAG1?, 

NEXT/DS.MOVP.EXIT 

;0*1 

WRITE ZLITOCOCJ.SIZECBYTE]. 
CLEAR FLA63,NEXT/DS.ft10VP. FLAGS 



;BUT on old FLAG1 value (PSL<C>). 
;<V> mask.O 

> * 

;<N>image.O, dest._+0 in sign byte 



• 1*0-^ 

VA D+RCR3D.FLAG3?. 
NEXT/DS.MOVP. FLAGS 



Load VA ♦or possible sign byte READ. 
Is dest. pos (=0*0) or neg (=0*1)? 



25724 

25725 

•25726 

,25727 

;25728 



0* 



feCR23jLAGS.NEXT/DS,CCPCIRD1 ;GPR2.CC1mage, Mnish in ASHP code 

;1* ; 

SET FLA60.NEXT/DS.M0VP.EXIT 
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25729 

25730 

25731 

25732 

25733 

2573A 

25735 

25736 

25737 

25738 

25739 

257^0 

25741 

25742 

257A3 

25744 

25745 

25746 

25747 

25748 

25749 

25750 

25751 

25752 

25753 

25754 

25755 

c'5756 

25757 

25758 

25759 

25760 

25761 

25762 

25763 

25764 

25765 

25766 

25767 

2576o 
25769 
25770 
25771 
25772 
25773 
25774 
25775 
25776 
2577? 
7S77B 
25779 



.TQC 



1 1 



Oeclmal String : CMPP3" 

CMPP3 len.rw, srcladdr.ab. src2acldr.ab 

CMPP3 begins in i^OVP code to evaluate operands and perform 
preliminary Initialization. 

CMPP4 Initializes and enters CMPP3 code at DS.CMPP3: If the source 
lengths are equal or the Longer source has leading zeroes. CMPP3 
microcode will read the source base address from TEMPI & TEMP2 
Instead of GPR1 I 6PR3 because CMPP4 may have read leading bvtes from 
a source and bumped the "base address** up to avoid extra READs. 

Sources are read* signs remembered, and a isrc.#2l-'src.#1 i 
subtraction done. 

In the Input banner, "*" means for CMPP4. 

Source 1 address 

Source 2 address 

=1 

Source 1 address (see above) 

Source 2 address (see above) 

Source Length 

1/2 

U2 

Checked for reserved operand 

fault 



Sojrce 2 sign 

Source 1 sign 

=0 If result of source 

subtraction Is zero (src=src), 

=1 If subtraction result Is 

nonzero (srcOsrc) 

=0 If Source 1 Is zero 

=1 If Source 1 Is nonzero 

Misc. data 

READ addresses 

Data 

Holds source 2, memory format, 

sign nibble zero, LSB In byte#5 

of temp!, MSB In byte#0 of 

TEMP6 

RTEMP10-RTEMP13 Source 1, memory format, sign 

nibble zero- LSB In byte#3 of 
TEMP3, MSB In byteW of TEMP6 

FPDOFFSET .ZLIT0C20.] 



Input 


GPR1 




6PR3 




FPD 




TEMPI* 




TEMP2* 




MTEMP8 




STEPC 




DREG 




Length 


Resources 


<Above, plus:> 




FLA60 




FLAG1 




FLA62 



FLA63 

DREG 

VA 

MDR 

TEMP3-TEMP6 
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25780 
25781 
25782 
25783 
2578^ 
25735 
25786 



Output 



GPRO 
6PR1 
GPR2 
6PR3 
CC 





Base add., source 1 



Base add., source 2 

NZ modified, VC.O 



*********************************************************************** 



Ch:098.HCX 
DECKAI .MIC 



U 100E. 0186,CC57,OB20,AOA7,090A,2 350*^ 

U 10A0, 0180, OC37,0B6O,00A7, 0106,1 

u 10A1, 001C, 3592, AA72, 8047, 0506, A 

U lO-^iS, 0880, 00A1,067A,AAA7, 0505, D 
U 10A3, 0A80,OO36,AAFO,00A/,0AF7,0 



M 1 
HICR02 1M(01) 28-NQV-83 16:50:35 CLOKX Rev 13.00, Clock rate = 160ns 
Decimal String : CMPP3 

25787 .ftEGI0N/DECMAL.RlL,DECMAL.R1ff/D£CMAL,R2L,DECMAL.R2H 

25788 DS.CMPP3: 
25789 

MCFPD0FFSE:D ZL1T0C20.3, 

COUNT OR INT TIMER?, S12ECL0N63, 

NEXT/DS.CMPP.REE 
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U 106A, 0O8A,A592,AA72,C0A7,01O7,C 
U 1065, OC5C,A592,A032,COA7,0107,D 



U 107C, 008A, 5592, AA73,00A7, 0108, C 



U 1070, :C5C,S592, 4033. 00A7, 0108, D 



Load FPDOFFSET, anything pending? 



;00 ; 

CC ZLITOCQ] ALUS?,SIZECLON63, ;RETURN-1 from Src.#2 READ, guess 
NE5!T/DS.CMPP.SRC2.SIGi\ ;src.^1>src.>/2, what is src.*2 sign? 

;01 ; 

RCTEMP103 MCTtMP33, CLEAR FLAG3, ;RETURN-1 from Src.tfl READ, PUSH for 
WX.NE.0?,REXT/DS.CMPP.SRC1.1, ;source 2 READ, move src.#l into RTEMPs, 
PUSH ; check source*! for zeroness 



25790 

25791 

25792 

25793 

2579A =00 

25795 

25796 

25797 

25798 
25799 
25800 
25801 
.^5802 
25803 
2580A DS.CMPP.REE: 

25805 ; 1 ; 

25806 VA D+RCRID+I, PUSH, NEXT/OS. READ, ;Nothing pending or timer, READ src./'l 

25807 JR^2-0>? ;spliting on opcode 
25808 

25809 ; 11 ; 

25810 PUSH,JNTPEND OR TIMER?, ;Check for ints, /timer, return-1 or 

25811 NEXT/JE.SERV. IP. TS2 ;pack up 
25812 
25813 
258U =0 

25815 DS.CMPP.SRCUI: 

25816 ;0 ; 

25817 RCTEMP11] MCTEMP4J/JX.NE.0?, 

25818 NEXT/DS.CnpP,SRCl.L^ 
25819 

25820 ; ' - 

25821 :.L*TEMP11] MCTEMPa,SET FLAG3, 

25822 NEXT/DS.rWPP.SRU.2A 
2S823 
2582A =0 

25825 DS.CMPP.SRC1.2: 

25826 ;0 ; 

25827 RCTEMP12] MCTEMP53,WX.NE.O?, 

25828 NEXT/DS.CRPP.SRCI.3 
25329 

25830 DS.CMPP.SRC1,2A: 

25831 ;1 ; 

25832 RCTEMP12] MCTEMP53,SET FLAG3, ;Source 1 is nonzero, don't BUT on this 

25833 NEXT/DS.CWPP,SRC1.3A ;longword 



Source 1 is nonzero, don't 
BUT on this longword 



[.. 



CMT098,MCX 
DECMAL.MIC 



MICROS 
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N 1 
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U 108C, 0A8^,6592,AA73-A047,010A,A 



U 108D, 005C,6592,AB73,58A7,010A,9 



U lOAA. 0^80,0036, 4B70J8A7, 0104, 9 



U 10A5, 0A58, 0056, A870, 1847, 0104, 9 



J 1049, 0408, 8001, A67D, 8107. Ci01, 5 



U 104B, 0C48, 8001, A67D, 8107, 0101, 5 



U 1015, 0C10,00A1, 0054, C4A7, 0105,0 



U 1017, 0010, OOAl, 0030, 84A7, 0105, D 



Source 1 was nonzero, don*t BUT on this 
portion, what is source 1 sign? 



;Wh3t is source 1 sign? 
•Source 1 is nonzero, ditto 



25834 =0 

25835 DS,CMPP,SftC1.3: 

25836 ;0 — - - • 

25837 RCTEMP13] M[TEMP6],WX.NE.0?, 
2583r ?J(iXT/0S.CnPP.SRC1.4 
2583V 

25840 DS.C«PP,SRC1.3A: 

25841 ;1 ■ 

25842 RCTEMP13] M[TEMP63,SET FLA63, 

25843 ALUS?,NEXT/DS.CMPP.SRC1.S6N 
25844 

25845 =0 

25846 DS.CMPP.SRn.4: 

25847 ;0 

25848 ALUS?,NEXT/DS.CMPP.SRC1.SGN 
25849 

25850 ;1 — 

25851 SET FLAG3,ALUS? 
25852 
25853 

25854 =01 

25855 OS.CMPP.SRCKSGN: 

25856 ;01 

25857 CLEAR FLAGl ,IR<2-0>?, 

25858 STEPC D MCTEMP8D.SR.1 , 

25859 NEXT/CS,CMPP.SRC2 
25860 

25861 ;11 

2:^862 SET FLA61,lR<2-0>?, 

25863 STEPC^D^MCTEMPSJ.SR.I 
25864 

25865 =101 

25866 0S.CMPP.SRC2: 

25867 ;101 — 

kf5868 VA D+RCR3D + 1, CLEAR FLAG2, 

25869 NE5?T/DS.READ 

25870 

25l>71 ; 1 1 1 ; 

25872 VA D+RCTEMP2]+1, CLEAR FLA62, ;CMPP4C37], Point VA past sign byte, 

25873 NEJJT/DS.READ ;sub. result FLAG.O for when we return 



Positive, FLAG1 0, load STEPC 8 DREG 
for source 2 READ, which inst. are we? 



;Negative, FLA61_1, ditto 



;CMPP3C35], Point VA past sign byte, 
;sub. result FLAG.O for when we return 



CMT098.MCX 
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U 1061, OCOO,3000,AA62,80A7,090A,C 358* 
U 1063, 0A^0,3000,AA62,80A7.090A,C 358* 



U 10AC, 0080, 4040, AA62,C047, 0908, A 358* 



U 10AD, 0050,4040,4022, 0047,0106, 5 



U 10B4, 0880, 5040, 4A63, 0047, 090B,C 358* 



U 10B5, 0450, 5040, 4023, 0047, 0108, D 



U 10BC, 0080,6040,4A63,50C7,090C,2 358* 



U 10BD, 0450, 6040, 4023, 50C7,010C, 2 



25874 
25875 
25876 
25877 
25878 
25879 
25880 



**<^**i^* ***************************** ************* *»*****»•«•*«««****** 
Sources have been read, here on source 2 sign split, 
=01 is source 2 is positive. 
=11 is source 2 is negative. 
Wo subtract the LONGWORDs looking for a nonzero result. Once we 

have one, we don't split on the remaining subtracts. 
********************************************************************** 



25881 =01 

25882 0S.CMPP.SRC2.SI6N: 

25883 ;01 

25884 WB <MCTEMP3]-RCTEMP10}).8CD, 

25885 WXTNE.O?, CLEAR FLAGO, 

25886 NEXT/DS.CMPP.SUB.l 
25887 

25888 ; 1 1 

25889 SET FLAGO, WX.NE.O?, 

25890 WB (MCTEMP33-RCTEMP103).8CD 
25891 

25892 =0 

25893 DS.CMPP.SU6.1: 

25894 ;0 ; 

25895 W8 (MCTE»1P4D-RCTEMPin'-ALKC: .BCD, 

25896 WX:nE.0?,NEXT/DS.CMPP.SU8.2 
25897 
25898 ;1 



Begin subtracting, check for 
nonzero result 



;Ditto 



;Last sub=0, next TEMP, BORROW 



SET FLAG2, 



WE) (MCTEMP4D-RCTEMPin-AuKC).BCD, 
NE5!T/DS.CMPP.SUB.2A 



25899 
25900 
25901 
25902 

25903 =0 

25904 DS.CMPP.SUB.2: 

25905 ;0 ; 

25906 WB (MCTEMP5]-RCTEMP123-ALKC),BCD, 

25907 WX.NE,0?,NEXT/DS.CMPP.SU8.3 
25908 

25909 DS.CMPP.SU8.2A: 

25910 ;1 



;Sub>0, next TEMP, BORROW, don't split 



;Sub=0, next TEMP, carry BORROW 



SET FLAG2, 



we (MCTEMP5>RCTEMP12>AlKC) .BCD, 
NEXT/DS.CMPP.SUB.3A 



;Sub>0, carry BORROW, don*t split 



25911 
25912 
25913 
25914 
25915 

25916 =0 

25917 DS.CMPP.SUB.3: 

2591 8 ; ; 

25919 WB (MCTEMP6>RCTEMP13>ALKC).BCD, ;Sub=0, Last TEMP, carry BORROW, 

25920 WX.NE-0?, ;save BORROW in ALUS 

25921 ALUS,UNSGN,NEXT/DS.CMPP,SUB.LAS 

25923 DS.CMPP.SU8.3A: 

25924 ;1 ; 

25925 SET FLAG2, ;Sub>0, last TEMP, carryaALUS.BORROW 

25926 WB (MCTEMP6]-RCTEMP13]-ALKC),BCD, 

25927 ALDS UNSGN 



- —- - 1 
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U 10C2, 048A,05B7,0B74,98A7,0106,D 



u 10C3. 0C54,05B7,0B7A.98A7,0106,D 



U 106D, 0AEA,05B7,05B4, 0047,0102,0 



U 106F, OOEA,05B7,05F4, 0047, 0102, C 



U 102C. 0080,0036, 4130, 00A7,003F, 9 



U 102E, 0580,0C37,0130,40A7,003F,9 



25928 =0 

25929 DS.CMPP.SU8.LAS: 



25930 
25931 
25932 
25933 
25934 
25935 
25936 
25937 
25938 
25939 
25940 
25941 
25942 
25943 
25944 
25945 
25946 
25947 
25948 
25949 

25950 =01 

25951 DS. CMPP. FLAGS : 
25952 
25953 
25954 
25955 
25956 
25957 
?^:i8 
25959 
25960 
25961 
25962 
25963 
25964 
25965 
25966 
25967 =0* 
25968 
25969 
25970 
25971 
25972 
25973 



;0' 

RCR23 0,ALUS?, 

NEXT/PS. CMPP. FLAGS 



;Result=0, begin to finish inst., 
;Was there a BORROW? 



• 1 

SET FLAG2,RCR23^0, 
ALUS? 



;Result>0, ditto 



********************************************************************** 

Subtraction done, data saved in FLAGS: 

FLAGO = it source 2 is pos,, 1 if source 2 is neg. 

FLA61 = if source 1 is pos., 1 if source 1 is neg. 

FLAG2 = If 121 = 111, 1 if 1210111 

FLAG3 = if source 1 is zero, 1 if source 1 is nonzero 

Here from ALUS? BUT on BORROW: 

=01 is B0RR0W=0 (CARRY=1), 1*21 >= 1*11 

=11 is B0RR0W=1 (CARRY=0), !#21 < I#11 (subtraction was the "wrong 

way"). 



;01 

RCROJ 0, CLEAR FPD,FLAG<2-0>?, ;Clear 6PR0, FPO,0, split on sub. 

NEXT/US.CMPP. FLAGS. OK .-results 



;11 

RCROJ.O, CLEAR FPD,FLAG1? 



.-Clear GPRO, FPD.O, what's source 1 



Subtraction was wrong: if Source 1 was positive, then Src.tfl > Src.^2 

regardless of source 2 sign. If source 1 was negative, then 

Src.JS'l < Src.*2 for any source 2 sign. Load CC if necessary (CC 

currently is zero (0)), IRD1. 
*********************************************************************** 



;0*- 
IRD1 



;Src,#1 > Src.*2, CC is already zero, 
;**IRD1** 



;U 

CC.ZLIT0C8.],IRD1 



;Src.#1 < Src.#2, load CC, **IRD1** 



3^ 
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U 1020. 0980.0C37,0130.20A7.003F.9 



U 1021. 0880.0036.AAFO.OOA7.010C.6 



U 1022. OD80.0C37,04FO.AOA7.010C.6 



U 1023. 0980,OC37,0130.20A7.003F,9 



U 102A. 0580.0C37.0130.AOA7.003F.9 



U 1025. 0080. 0036. A130. 0047. 003F, 9 



U 1026. 058a.OC37,0130.40A7.003F.9 



U 1027, 0080.0036.A130.00A7,003F,9 



25974 

25975 

25976 

25977 

25978 

25979 

25980 

25981 

25982 

25983 

2598A 

25985 

25986 

25987 

25988 

25989 

25990 

25991 

25992 

25993 

25994 

25995 

25996 

25997 

25998 

25999 

26000 

26001 

26002 

26003 

26004 

26005 

26006 

26007 

26008 

26009 

26010 

26011 

26012 

26013 

26014 

26015 

26016 

26017 

26018 

26019 

26020 

26021 



Subtraction was the correct way. here on FLAG<2-0> split, where: 
source 1 is zero. =1 if nonzero, 
sources are equal. =1 if not- 
source 1 is positive. =1 if source 1 is negative, 
source 2 is positive, =1 if source 2 is negative. 



FLAG3 =0 if 

FLA62 =0 if 

FLA61 =0 if 

FLAGO =0 if 



The GUT splits are as follows; 

=000: Sources are equal 

=001: Sources are equal if Source 1 is zero, else src.*1 > src.#2 

=010: Sources are equal if Source 1 is zero, else src.#1 < src.*2 

=011; Sources are equal 

=100: Src.^1 < Src.?2 

= 101; Src./fl > Src.ftZ 

=110: Src./VI < Src.*2 

=111: Src.yVI > Src.^2 



=000 

DS.CMPP. FLAGS. OK: 

;000 

CC^ZLIT0C4],IRD1 



; 001 ™ 

FLAG3?,NEXT/DS.CMPP.-0+0 



• 010 

CC ZLJT0C8.],FLAG3?. 
NE5?T/DS.CNPP.-0+0 



;011 

CC„ZLJT0C4]JRD1 



;100 

CC,ZL]T0C8.].]RD1 



DS.CMPP.EXTI: 



++++++++++++++++ 



;101 
IRD1 



;110 

CC.ZLIT0C8.],IRD1 



DS.CMPP. EXIT: 
;111- 
IRD1 



;CC already has loaded (guess for 
;Source I nonzero case), is source 1 
; nonzero? 



;CC data for sourceloO. did we guess 
;correctly? 



; For CMT066 

; This entry is for DS.CMPP. FLAGS 

;CC is zero already 



;CC is zero already 
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U 10C6. 0980,OC37,0130,20A7,003F,9 
U 10C7, 0080, 0036, 4130, 00A7,003F. 9 



• *44ik**t ********* ft****** *itft****ft********«**«**i^ilr«***4**«^*«^*4**4**4*** 

; Here on FLA63? split: =0 is src.*1=0, =1 is src.#1<>0. CC is 
; set for src./VloO case (either 0000 or 1000). 

>****************************************************«************Aift** 



26022 
26023 
26024 
26025 

26026 =0 

26027 DS.CMPP.-0+O: 

26028 ;0 

26029 CC ZLIT0C43.IRD1 
26030 

26031 ;1 

26032 IRD1 
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26033 

26034 

26035 

k6036 

26037 

26038 

26039 

260A0 

26041 

260A2 

26043 

26044 

26045 

26046 

26047 

26048 

26049 

26050 

26051 

26052 

26053 

26054 

26055 

26056 

26057 

26058 

26059 

26060 

26061 

26062 

26063 

26064 

26065 

26066 

26067 

26068 

26069 

26070 

26071 

26072 

26073 

26074 

26075 

26076 

26077 

26078 

26079 

26080 

26081 

26082 

26083 

26084 



,TOC " Decimal String : CMPP4** 

CMPP4 srcllen.rw, srcladdr.ab, src2len,rw* src2addr.ab 



After initializating, we split on the difference in 
of the sources. If equal, we branch to CWIPP3 code* 
leading bytes of the longer source. When a nonzero 
the absolute value of the longer source is known to 
than the shorter source and all that remains is to 



the byte length 
else we read the 
byte is read* 
be greater 
read the 



sign byte. If the leading bytes of the 
patch things up and branch into CMPP3. 



longer source are zero we 



ADDP4 and SU8P4 use this code for preliminary initialization. 



Input 
Resources 



MDR 

DREG 

ALUS 

VA 

MDR 

PC 

6PR0 

TEMPI 

TEMP2 

TEMP3 

TEMP6 

TEMP7 

FPDOFFSET 

FLAGO 



Source 1 length 

Misc. data 
BCDSIGN evaluation 
READS 

Returns date 
Used for XB READs 
Holds Istream PC 
Source 1 Length 
Source 1 address 
Source 2 Length 
L/2, source T 
L/2, source 2 
ZLIT0C18.3 during seperate 
flows (leading byte READs) 

if src,#2 len. > src.#1 len. 

1 if src.A^I len. > src.#2 len. 



(If leading bytes =0 or lengths are equal:) 

Output GPR1 Base add., source 1 

GPR3 Base add., source 2 

STEPC L/2, sou-ce 1 

DREG Ditto 

TEMPI Base address of source 1 

used for source READs 

1EMP2 Base address of source 2 

used for source READs 
Source Lengths 



to be 
to be 



MTEMP8 

(If leading bytes <>0:) 
Output 6PR0 

GPR1 
GPR2 
GPR3 
CC 



Base add., source 1 



Base add., source 2 

Modified 



«******«**«*«o*4f*o*4tii*^*ft<r**ir«««*««*i^*«t««*4k*«*««<r***«*«*«)*«««*«««*ft*««it 



CMT098.MCX 
DECMAL.MIC 



MICROS 
Decimal 



U 03b9, 0^85, 2E5E, 0190, A0A7, 0012,0 



6 2 
1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
String : CMPPA 

26085 •REGI0N/1RDX,R1L,1RDX.R1H/1RDX.R2L JRDX.R2K' 

26086 DS.CMPP4: 

26087 ; ; 

26088 RCTEMP13 SEXT(MCMDR3), ;Save len*1, get add^l 

26089 SI2E[W0RD],L0D INC BRA?, 

26090 NEXT/OS. ADD 
26091 

26092 =00 

26093 DS.CMPPA.S2: 
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U 027C, 0085, 2592, A1B0, 8047,0410,0 



U 027D, 0885, 2E5E, 0190, C047, 0412,0 



U 027E, 0480, 1002, 6830, D8E7,010D,A 



U 10DA, 0D80,0C33,8A30,F847,0100,E 



U 100B, 0480, 0036, 4AF0, 0047, 04F7,0 



U 100E, 0C80, 0036, 4030, 0047, OOFF, 8 



U 10DF, OOEC, 2592, 4034. 4047, 0101,1 



;00' 



;Save Add. #1, get len. #2 

> • 

;TEMP3,LengthJV2, READ add. #2 



RCTEMP2] MCMDRJ, NEXT/OS. RED, 
PUSH,LOD INC BRA? 

; 01 

RCTEMP33 SEXKMCMDRJ), 

SIZECW0Rt5],PUSH, 

LOD INC BRA?, NEXT/OS. ADD 

. 1 ; 

D.MCTEMP13. OR. RCTEMP3J, IP. TS? ;0R lengths for check, I'nts. pending? 



26094 

26095 

26096 

26097 

26098 

26099 

26100 

26101 

26102 

26103 

26104 

26105 = 

26106 

26107 .RE6I0N/DECMAL.RlL,DECmL.R1H/DECMAL.R2L,DECMAL,R2H 

26108 =0 

26109 ;0 ; 

26110 W8 D.ANONOT.2LIT0C31.], ;Noth1ng pending, lengths ok? 

26111 WX7EQ.0?,NEXT/DS.CMPP4.S3 
26112 

261 1 3 ; 1 ; 

261U PUSH,INTPEND OR TIMER?, ;Something pending, FPD=0, return -1 

26115 NEXT/IE. SERV. IP. TS2 ;1f timer service 

26116 

26117 =0 

26118 DS,CMPP4.S3: 

26119 ;0 — ; 

26120 NEXT/JE.OPER. FAULT ;*8ad, reserved operand fault 
26121 

261 22 ; 1 ; 

26123 R[R13,MCTEMP23,SET FPD .-GPR^Address ^1 



CMT098.MCX 
DECMAL.MIC 



M1CR02 
Decimal 



1M(01) 
String 



H 2 

28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 

: CMPPA 
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U 1011, 0885,2592,A884,C0A7,010E.8 



U 10E8, 0A86,95BE,42B0,C047,010F,E 



U 10E9, 008^,1591,8031,80^7,0103,1 



U 10FE, 0580, 0C37, 0030, 00A7, 0101, A 



U 10FF, 0180, 0C37, 0030, 08A7, 0101, A 



U 101A, 0C86,85BE,A030,A0A7.0102,8 



U 1028, 008^,9592, 4032,00^7, 0111, 2 



RCR3].MCMDR],IR<2>? 



; 

HCTEMP93 RCTEMP33,WB<0>?, 
NEXT/DS.CMPP4.ADDA 



26124 

26125 

26126 

26127 

261 ?8 =0 

261 ^9 

26130 

26131 

26132 

26133 DS.CMPP4.REE: 

26134 ; 1 

26135 RCTEMP6] MCTEMPn.SR.I, 

26136 NEXT/DS.CMPP4.C1 
26137 

26138 

26139 =0 

26U0 DS.CMPP4.ADD4: 

26141 ;0 

26142 CC„2LJT0C0], 

26143 NE5?T/DS.CMPP4.ADD4.1 
26144 

26145 ;1 

26146 CC 2LJT0C13 
26147 

26148 DS,CMPP4.ADD4.1: 

26149 ; — - 

26150 M[TEMP8]^RCTEMPn 
26151 

26152 

26153 RCTEMP8] MCTEMP9], 

26154 NEXT/DS.SDDP4 



GPR3.Source 2 address, which inst. 
are we? 



;ADDP4C20] or SUBP4C223, Is dest. odd? 



;CMPP4C37], TEMP6.L/2, src.^l 



;Even dest., PSL<C>_0 
;Odd dest., PSK0.1 
Jcopy Source 1 pointer 



.'Source 2 & Oest. lengths are loaded, 
.'continue in <ADDSUB>p4 



CMT098.MCX 
OECMAL.HIC 



M1CR02 1M(01) 28-N0V-83 16:30:35 
Decimal String : 



I 2 



CLOKX Rev 13.00. Clock rate = 160ns 
Unequal Lengths 
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U 1031, 088^,3591, 8031, C0^7, 0103, 6 

U 1036, 0080, 6000, 0B61,C107, 0907, 8 37A* 

U 1078, OCA5,A592,A03A,OOA7,010A,D 

U 1079, 0880, 1001, A03D, 8107, 0106,0 
U 107A, 0A05,A592, 403^, 00A7, 0103, C 

U 103C, 0880,05BE,A03^,C^87,010A,6 
U 1046, 0A80, 7000, 0031, 8107, OIOA.E 

U lOAD, 0C80,05BE,403A,4A87.010A,E 



Unequal lengths' 



26155 ,T0C " Decimal String : 

26156 

26157 ;**»*****»♦**»**********************************************♦********** 

CMPPA continues here after spliting from <ADDSUB>PA. If byte lengths 
of the sources are equal we split to CMPP3 code. 
If the byte lengths are not equal, the leading bytes of the longer 
string are read. If all the leading bytes are zero, we split to 
CMPP3, else we read the sign byte of the longer string to determine 
which inequality CC to set. 



26158 

26159 

26160 

26161 

26162 

26163 

261 6A 

26165 

26166 DS.CMPPA.C1: 

26167 

26168 

26169 

26170 

26171 

26172 

26173 

26174 =00 

26175 



RCTEMP7D,M[TEMP33.SR.1 



STEPC MCTEMP6>RCTEMP7D, 
SIGND CMP?,SJ2EC10N63 



;TEMP7_L/2, source 2 

;STEPC.byte length differences, split 
;on polarity of result 



;00 

RCR03 MC0C3,S£1 FLAGO, 
NEXT/15S,CMPP4.L1 



;(Src,#1 Len. > SrcftZ Len.) 
;Store Istream PC 



26176 

26177 

26178 

26179 

26180 

26181 

26182 

26183 

26184 

26185 

26186 = 

26187 

26188 

26189 

26190 

26191 

26192 

20.93 

26194 

26195 

26196 DS.CMPP4.L1: 

26197 ; ; 

26198 PC RCR13,NEXT/DS.CMPP4.PREL0P ;Point X8 to base of longer string 



;01 • 

STEPC DMCTEMP1],SR,1, 
NEXT/ISS.CMPP4.34 

;10 • 

RCROD.MCPC], CLEAR FLAGO 



PC RCR3] 



STEPC MCTEMP73-RCTEMP6], 
NEXT/15S.CMPP4,PRELOP 



;(Src.#1 Len, = Src,#2 Len.) 
;Adjust Z enter CMPP3 code 



;(Src.^1 Len. < Src,*2 Len.) 
;Store Istream PC 



;Point X8 to base of longer string 



;STEPC_pos1tive difference between 
; lengths, loop through excess 
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DECMAL.MIC 



MICft02 
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1M(01) 
String 



28-NOV-83 16:30:35 



J 2 



CLOKX Rev 13.00, Clock rate = 160ns 
Unequal lengths 
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U V ., OD80,lC13,8020,OODB,0105,e 



U 105B, 0A8A,6592,AO39,COA7,O0BF,D 



U 1060, 0A86,25BF. 4034, C0A7, 0106,8 



U 106B, 0486, 85BE, 4030, 4047, 0106, E 



U 106E, 0086, 15BE, 4034, 4047, 0100, E 



U 1074, 0880,7000,1031,8047,0107,8 



26199 
26200 
26201 
26202 
26203 
26204 
26205 
26206 
26207 
26208 QU.RESV. FIX: 



; Source byte lengths are equal, copy base addresses Z enter CMPP3. 
*********************************************************************** 



;The next two words here hopefully will be in locations 
;1052 and 1066 



26209 

26210 

26211 

26212 

26213 

26214 

26215 

26216 

26217 

26218 

26219 

26220 

26221 0S,CMPP4.34: 

26222 



;+++++►+ force address +++++++♦*; 



WRITE. UL MCTEMPID.ANDNOT.ZLITOCI]. 
SI2ECL0NG] 



CLEAR SOFT LOCK BIT 

AND UNLOCK HARDWARE INTERLOCK 



;+++*+++ force address ++++++++* 



RCM«,TEMP33 MCTEMP6], 
NEXT/QU.RES7.EXIT 



RECOVER ORIGINAL FAULTING ADR 
RETURN TO EXCEPTION HANDLER FLOW 



+++++++++++++++;++++++++++++++++ 



26223 

26224 

26225 

26226 

26227 

26228 

26229 

26230 

26231 

26232 

26233 

26234 

26235 DS.CMPP4.FREE2: 

2623 



MCTEMP2] RCR3], 
NEXT/DS.CMPP4.FREE2 



;And source 2 length, enter CMPP3 



; Source 2 length was longer, the leading bytes read, and all were zero, 
; Source length source 1 (shorter) length. Source 1 base address^GPRI , 
; and adjust Source 2 base address to account for the extra bytes read. 

;This patch frees up two locations 
;Copy source length 



ftCTEMPI] RCR1], 
NEXT/DS.CMPP3 



26237 M[TE«P8]_RCTEHP1D 

26238 

26239 

26240 

26241 

26242 

26243 

26244 

26245 

26246 

26247 

26248 

2^J49 

26250 DS,CMPP4.EL0P.2L: 

26351 ; ' 

26252 Q MCTEMP73-RCTEMP63 
26253 



.'Duplicate souice 1 length 



M[TEHP8]^RCTEMP13 
MCTEMP13.RCR13 



;MTEMP8^source length 

; Source 1 base address^GPRI 

i'QREG.dif ference in bytea 



CMT098.MCX 
DECMAL.MK 
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Decimal String 
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CLOKX Rev 13,00. Clock rate = 160ns 
Unequal lengtns 
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U 107B, 0086, 2039, 0034, C047, 0106, 8 



U 107E, 0086,S5BE,A030,C047,0108,6 

U 1086, OC86,25BE,403A,COA7,0108,E 

U 108E, 0880, 6000, 1031, C047, 0109, F 

u 109F, 0486, 1039, 0034, A0A7, 0100, E 



26254 

26255 

26256 

26257 

26258 

26259 

26260 

26261 

26262 

26263 

26264 

26265 

26266 

26267 

26268 

26269 

26270 

26271 0S.CMPP4.ELOP.1L: 

26272 

26273 

26274 

26275 

26276 

26277 

26278 

26279 

26280 

26281 

26282 

26283 

26284 



MCTEMP23 RCR3D+Q, 
NEXT/DS.CMPP4,FREE2 



Source 2 base address. base+offset, 
enter CMPP3 code 



+++++++++++++++++++++++++++++++ 

THE TWO ROUTINES DS, CMPP4,EL0P.2L AND DS.CMPP^-34 

HAVE BEEN REARRANGED TO SAVE 2 LOCATION TO ACCOMODATE 

CMT066 CHANGES 

+++++++++++++++++++++++++++++++ 



Source 1 length was longer, the leadinq bytes read, and all were zero. 
Source length source 2 (shorter) length. Source 2 base address, GPR3, 
and adjust Source 1 base address to account for the extra bytes read. 
**i^*»*********»********************** ************************ ********** 



MCTEMP8D.RCTEMP33 

MCTEMP2D.RCR33 

Q_MCTEMP6]-RCTEMP73 



;MTEMP8^source length 
;Source 2 base address.GPR3 
;QRE6„byte length difference 



MCTEMPl] RCR13+0, 
NEXT/DS,CMPP3 



;Source 1 base address^base+otfset, 
;branch into CMPP3 microcode 



CMT098.MCX 
DECMAL.MK 



M1CR02 1M(01) 
Decimal String 
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L 2 



CLOKX Rev 13.00, Clock rate = 160ns 
Unequal lengths 
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U 10AE, 0586,CC37,0030,90A7,OnO,2 



U 1102, 0A8U7016,AAAD,A0A7,0ni,A 
U 1103, 0A80,05BE,AA3A, 0^87,0111,0 



U '110, 0880, 1001, A03D, 8107, 0107,^ 
u 1111, 0C80, 3001, A03D, 8107, 0107, E 



; FLAGO is clear if source 2 is longer and set if source 1 is longer. 

; PC points to the base of the longer string. 

; GPRO has the Istream PC. 
*********************************************************************** 



26285 
26286 
26287 
26288 
26289 
26290 

26291 OS.CMPPA.PRELOP: 

26292 ; ■ 

26295 MCFPDOfFSET3,2LiT0C18.] 

2629A 

26295 ;»«***********»»»»»**********************************************♦***** 

=0 is data is left to READ in string, or first READ. 
=1 is STEPC=0, no more data left. 



;CMPP4 (seperate flows) lANDE code 



26296 
26297 
26298 

26299 =0 

26300 DS.CHPP4.10P: 
26301 
26302 
26303 
2630A 
26305 
26306 
26307 

26308 

26509 

26310 

26311 

26312 

26313 

263U 

26315 =0 

26316 

26317 

26318 

26319 

26320 

26321 

26322 



;0 

we ZEXT(XB) PC PC+1, 

wx:ne.o?,next/15s.cmppa.lop.spi. 

,1 

PC.RCRO] JLAGO? 



;READ first/next byte, is it nonzero? 
•Restore PC 



All leading bytes were zero, PC is restored. =0 is source 2 lenath 
was the longer of the two, so the source 1 length is the amount left 
to be read. =1 is source 1 length was the longer of the two, etc., 
etc. 



;0 

STEPC D MCTEMPn.SR.I, 
NEXT/Ds:CMPPA.EL0P.2L 



;1 

STEPC D METEMP3J.SR.1, 
NEXT/PSTCMPPA.ELOP.IL 



•STEPC. DREG shorter length/2, 
/continue adjusting for CMPP3 

•Ditto 



CMT098.MCX 
DECMAL.MIC 



M 2 
MICR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00. Clock rate = 160ns 
Decimal String : Unequal lengths 
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U 111A, 0C80, 0036, 4330,0047, 0110, 2 

U 111B, 0C80,05BE, 4434,0487, 0111, E 

U niE, 0480,7001, 0034, C4A7,010B,0 

U 111F, 0480, 6001, 0034, 44A7, 0108,0 

U 1080, 0484, 0587, 0004, 8050, 010C, 4 



26323 
26324 
26325 
26326 

26327 =0 

26328 0S.CMPP4.LOP.SPL: 

26329 ;0 



; =0 IS data=0, BUT on Step Counter to =0*0 or =0*1 splits at 
; DS.CMPP4.L0P;. =1 is data>0, we have a winner. 



D8Z STEPC?,NEXT/DS.CMPP4.L0P 



;1 

PC RCR0],FLAG0? 



26330 

26331 

26332 

26333 

26334 

26335 =0 

26336 

26337 

26338 

26339 

26340 

26341 

26343 

26343 DS.CMPP4.UNEQ.SGN: 

26344 ; 

26345 READ,SI2hCBYTE],RCR2J.O 



;0 • 

VA MCTEMP73+RCR3], 
NE5!T/DS.CMPP4.UNEQ.SGN 



;1 

VA.MCTEMP63+RCR1] 



;Restore PC, which src. are we reading? 
; Source 2, read sign byte 
■Source 1, read sign byte 
;GPR2.0 
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U 10CA, 0'iEl,2592,A430,00C7,0112,6 



U T126, 088A,05B7,087A,18A7,010A,9 



u 1127, 008<,05wV,0B7AJ8A7,010AJ 



U 10A1, 0180, 0037.^1130, 00A7.003F, 9 



u 10A3, 0580,OC37,0130,AOA7.003F,9 



U 10A9, 0580,OC37,0130,AOA7,003K,9 



U 10AB, 0180. 0C37, 0130, 00A7,0v5F,; 



265A6 DS.CMPPA.UNEQ.SPL: 
263A7 



we MCMDR],ALUS BCD SIGN. ZERO, 
PL?(G0?, CLEAR FPD 



;0 ■ 

RCROJ O.ALUS?, 
NEXT/I5S.CMPPA.UNEQ.CC2 



;1 • 

RCROJ,0,ALUS? 



263A8 

26349 

26350 

26351 =0 

26352 

26353 

26354 

26355 

26356 

26357 

26358 

26359 =01 

26360 

26361 

26362 

26365 

2636A 

26365 

26366 

26367 =01 

26368 0S.CHPPA.UNEQ.CC2: 

26369 ;01 

26370 CC ZLIT0C8DJRD1 
26371 

26372 ;n 

26573 CC,ZUT0t03JRDl 



;01 

CC^ZLlTOtODjRDl 



;11 

CC_ZLJT0C8]JRD1 



Eviluate the sign, wrap up the inst., 
"which source are we?" 



:Src.ft2 is larger, 6PR0_0 

;Src./^1 is Larger, GPRO^O 

;i1!>I2i, and source 1 is positive 
;I1!>I2I, and source 1 is negative 



;I1I<12I, and source 2 is positive 
i\\\<i2*, and source 2 is negative 



CMT098,MCX 
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: SUBP6 and ADDP6 
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Input 
Resources 



2637A ,TOC ** Decimal String 

26375 

26376 

26377 

26378 

26379 

26380 

26381 

26382 

26383 

2638A 

26385 

26386 

26387 

26388 

26389 

26390 

26391 

26392 

26393 

26394 

26395 

26396 

26397 

26398 

26399 

26A00 

26A01 

26A02 

26A03 

26A04 

26405 

26A06 

26407 

26408 

26409 

26410 

26411 

26412 



: SUBP6 and ADDP6" 
**************** ****************i**** ********************** ************* 



SUBP6 sublen.rw, subaddr.ab, minlen.rw, minaddr.ab, diflen.rw, 
difaddr.ab 

ADDP6 addUen.rw, addladdr.ab, add2len.rw, add2addr,ab, 
sumlen.rw« sumaddr.ab 

MULP and DIVP perform operand fetch and preliminary 
initialization in this code. 

Instructions initialize and branch in;o ADDP4 code. 



Output 



MDR 

TEMPI 

TEMP2 

TEMP3 

TEMP4 

TEMPS 

DREG 

MDR 

GPR1 

6PR3 

GPR4 

GPRS 

MTEMP8 

MTEMP9 

R TEMPS 

FPD 

CC 

Lengths 



addUen.rw 

Misc. data 

Ditto 

Ditto 

Ditto 

Ditto 

ORs Lengths 

READS 

Base address, source 1 
Base address, source 2 


Base address, destination 
Source 1 Length 
Source 2 Length 
Destination Length 
Set 

if destination is even, 
"1 it destination is odd 
Checked for Reserved Operand 
Fault 



*********************************************************************** 
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U 0288, OC85,2E5E, 0190, A047, 0412,0 



U 0289, 0885, 2E5E, 0191, 4047, 0412,0 



U 028A, 0080,0022,6031, 4047, OIOCE 



U 0294, 0085,2592,4180,8047,0410,0 



U 0295, 0885, 2E5E, 0190, C047, 0412,0 



J 0296, 0C85,2592,4B31,18E7,0120,8 



U 1208, 0880, 1002, 61B0,C047, 0010,0 



U 1209, 0480, 0036, 4AF0. 0047, 04F7,0 



• 01 —^ 

ftCTE«P5]_SEXT(MCMDRa), 
PUSH,L0D INC BRA?, NEXT/OS, ADD, 
SI2ECW0RD] 

D D.0R.RCTEMP53, 
NEXT/DS.ADDF6.LEN 



Hold length #1, get addr. tfl, 
PUSH tor RETURN from 5th OSft 
routine. Next ADDP6 microword 
is DS,ADDP6.2: 



TEMPS.Dest. Length, READ dest. 
address 



;MDR has dest. add., OR it in 



26413 .RE6I0N/IRDX.R1L,IRDX.R1H/IRDX.R2L,IRDX*R2H 

26414 =00 

26415 DS.ADDP6: 

26416 ;00 

26417 RCTEMP1] SEXTCMCMDR]), 

26418 NEXT/OS. SDD,L0D INC BRA?, 

26419 PUSH,SI2ECWORD3 
26420 
26421 
26422 
26423 
26424 
26425 
26426 
26427 
26^28 
26429 

26430 = 
26431 

26432 =00 

26433 DS.ADDP6.2: 

26434 ;00" 

26435 RCTEMP2] MCMDR],PUSH, 

26436 NEXT/OS. RED, LOD INC BRA? 
26437 
26438 
26439 
26440 
26441 
26442 
26443 
26444 
26445 
26446 = 
26447 

26448 .REGI0N/DECMAL.R1L,DECMAL.R1H/DECMAL.R2L,DECMAL.R2H 

26449 =0 

26450 ;0 ; 

26451 6 MCTEMP13.0R.RCTEMP3], ;D.Source Length OR, READ desU length, 

26452 LOD INC BRA?, NEXT/OS, RED ;RETURN TO DS.ADDP6:+1 
26453 

26454 ;1 ; 

26455 INTPEND OR TIMER?, PUSH, ;RETURN-1 or roll back 

26456 NEXT/IE, SERV. IP. TS2 



;01 

RCTEMP33 SEXTCMCMDR]), 

PUSH, NEXT/OS. ADD, LOD INC BRA?, 

SI2ECW0RD] 



;Hold addrtfl, get length *2 
;Hold length/f2, get addr.ff2 



;10 " ■ 

R[TEMP43.MCMDRJ,IP.TS? 



TEMP4_Source 2 address, anything 
pending? 
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10CE, 0580,0t33,8A30,F8^7,0120,A 



u 120A, 0C80, 0036, 4030,0047, OOFF, 8 



U 120B, OOEC,2592, 4034, 4047, 010D,1 



u 10D1, 0084,4592,4674, C047, 0102, 9 



U 1029, 0085,2592,4035,4047,0100,6 



U 1028, 0085,2592,4035,4047,0100,6 



u 102D, 0085,2592,4035,^047,0100,6 



102F, 0885, 2592, 403^4047, OtlF,C 



26^57 

26458 

26459 

26460 

26461 

26462 0S,ADDP6.LEN: 

26463 

26464 

26465 

26466 

26467 =0 

26468 

26469 

26470 

26471 

26472 

26^73 

26474 

26475 

26476 

26^77 =001 

26478 

26479 

26-^80 

26481 

26482 

26483 

26484 

26485 

26486 

26487 

26488 

26489 



; Operand fetches done, check lengths for legality, do preliminary 

; i n i t . 

• *************<k* I ****************************************************** 



WB D,ANDN0T.ZLIT0C31.J, 
WX.EQ^O? 



;Are lengths ok? 



• 

NEXT/IE. OPER. FAULT 

1 



RCRn.MCTEMP2],SET FPD 
RLfi33,HCTEMP43 . lR<2-0>? 



;Source 1 address 

;Source 2 address, which inst. are we? 



• 001 — - ; 

RCR53_MCMDR],NEXT/DS.ADDP6,EXIT ;ADDP6C2i:, GPRS.dest. add. 

;011 ; 

RCR5J_MCMDR],NEXT/DS.ADDP6.EXIT ;SUBP6C23], 6PR5_dest. add. 

;101 ; 

RCR5.1.MCMDR],NEXT/DS,ADDP6.EXIT ;MULPC25], GPR5.dest. add. 

;DIVPC27], ditto+continue in DIVP code 



;111 

R[R5J,«CMDR],NEXT/DS.DIVP 
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U 10D6, 008^,5592,4282,0047,0120,0 

U 120C, 0580, 0C37, 0030, 00A7,010D,C 

U 120D, 0180, 0C37, 0030, 08A7,010D,C 

U 10DC, 0C86,85BE, 4030, 4047, OIOE,^ 

U 10E4, 0C84, 0587, 0035, 0047, 0110, 8 

U 1108, 0486, 95BE, 4030, C047, 0111, 2 



; *<f ******»««*** **r ****** *iif ***************************** ******^ ********** 

; ADDP6, SUBP6, and MULP continue initialization 
.**<^********»************************** ******************************** 



26490 

26491 

26492 

26493 

26494 DS,ADDP6.EXJT: 

26495 

26496 RCTEMP8] HCTEMP5J,WB<0>? 

26497 

26498 =0 

26499 ; 

26500 CC^ZUTOCO], 

26501 NE)?T/DS.ADDP6.EXIT.2 
26502 

26503 ; 1 

26504 CC ZLJT0C1] 
26505 

26506 

26507 DS.ADDP6.EXIT.2: 

26508 ; 

26509 MCTEMP83.RCTEMP1J 
265^0 

26512 RCR4],0 

26513 

26514 

26515 MCTEMP9] RCTEMP3J, 

26516 NEXT/DS.SDDP4 



;Dest. Length, is it odd? 
;No, even, PSL<C>,0 
;Yes, PSK0.1 

;Source 1 Length 
; GPR4_0 



;Source 2 Length, rest of work is in 
;ADDP4 code 
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P6517 .TOC 

26518 

26519 

26520 

26521 

26522 

26523 

26524 

26525 

26526 

26527 

26528 

26529 

26530 

26531 

26532 

26533 

26534 

26535 

26536 

26537 

26538 

26539 

26540 

26541 

26542 

265U 

26544 

26545 

26546 

26547 

26548 

26549 

?6550 

26551 

26552 

26553 

26554 

26555 

26556 

26557 

26558 

26559 



' Decimal String 



: ADDP4 and SUBP4' 



SUBP4 sublen.rw, subaddr.ab, diflen.rw, difaddr.ab 
ADDP4 addlen.rw, aridaddr.ab, sumlen.rw, sumaddr.ab 

MULP Initializes In ADDP6/SUBP6 code, continues here, 
performs majority of work In MULP code, and returns to ADDP4 
code to set CC & convert -0 to +0. 

SUBP4 and ADDP4 perform operand fetch and preliminary 
Initialization In CMPP4 code. 

SUBP6 and ADDP6 do their own stuff and branch to ADDP4 code- 
All 5 Instructions enter at DS.ADDP4: 



Input 



Resources 



(6 means only for ADDP6, SUBP6, or MULP): 



GPR1 




Source 1 address 


6PR3 




Source 2 address 


GPR4 




Zero (&) 


6PR5 




Destination address (&) 


MTEMP8 




Source 1 Length 


MTEMP9 




Source 2 Lenath 
Destination Length 


RTEMP8 








(for ADDP4 g SUBP4 this is 






equal to Source 2 Length) 


FPD 




= 1 


CC 




=0 if Desc. Is even 
=1 if Dest, is odd 


<Above, 


plus:> 




TEMP2 




Misc. Data 


rEMP3'-TEMP6 


Source 2 holder 



RTEMP10-RTEMP13 Source 1 holder 

FPDOFFSET ZLIT0C14.] 

STEPC I/O routine counter 

WDR WRITES 

MDR READS 

VA I/O address 

ALUS overflow Z sign checking 

DREG Misc. data 

GREG Ditto 
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26560 
26561 
26562 
26563 
2656^; 
26565 
26566 
26567 
26568 
26569 
26570 
26571 
26572 
26573 
2657A 



Output 



FLA60 

FLAG1 

FLAG2 
FLAG3 

6PR0 
GPR1 
GPR2 
GPR3 
PSL<3:0> 



1) Source 2 sign 

2) DS. WRITE temp. 

3) masks <C> 

1) Source 1 sign 

2) <V>image, .0 before WRITE 
<2>1mage, initially 1 

<N> Image 



Base address* source 1 



Base address, destination 

Set/cleared, etc. 



*****i****«**Kr**********A********* ************************* ************* 
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U 1112, 0080, 8001, A03D, 8107, 0111, 7 



U 1117, 0586,CC37,0820,70A7,090B,2 550* 



U 10B1, 0C80, 9001, A8BD, 8107, 0120, E 
U 10B2, 0C80,00A1, 003^, AAA7, 0505, D 

U 1083, 0480, 0036, 4AF0, 0047, 04F7,0 



U 120E, 0484,3592,^672, 9847,0108, 9 
U 120F, 0884,8387,0024,0047,0118,3 



U 1089, OCOC, 4592, 4032,0047, 0111, C 
U 10BB, 044C, 4592, ^032, C047, 0111, C 



;SrEPC.D.L/2 tor source 1 read 

;Pack routine code, anything pending? 



STEPC.D.L/2 for source n, 
which inst. are we? 



26575 DS.ADDP4: 

26576 DS.ADDP4.REE: 

26577 ; 

26578 STEPC D.MCTEMP8J.SR.1 
26579 

26580 I- " ' 

26581 MCFPDOFFSET] ZUT0C14.], 

26582 COUNT OR INT TIMER?, SIZECLONGJ, 

26583 NEXT/DS.ADDP4.SRC1 
26584 

26585 =00 

26586 =01 

26587 ;01 

26588 STEPC DMCTEMP9],SR.1, 

26589 IR<2>?,REXT/DS.ADDP4.0PC 
26590 

26591 DS,ADDP4.SRC1: 

26592 ;10 -; 

26593 VA D+RCR13+1, PUSH, NEXT/DS. READ ;No ints. or timer service, read 

26594 " ; source 1, RETURN-1 
26595 

26596 ; 1 1 ; 

26597 IMPEND OR TIMER?, PUSH, ;Yes, RETURN-1 or to IE. PACK. DONE 

26598 NEXT/IE. SERV, IP. TS2 
26599 

26600 =0 

26601 DS.A0DP4.0PC: 

26602 ;0 ; 

26603 RCTEMP10] M[TEMP3],h.L'S?, ;ADDPx, SUBPx, begin moving source 1, 

26604 NEXT/DS. AI5DP4.SRC1SGN ;what is sign? 
26605 

26606 ;1 — — ; 

26607 RCROJ MCTEMP8J.RR.24, ;MULP[25], mask in src.*1 length 

26608 NEXT/CS.MULP 
26609 

26610 

26611 ^01 

26612 DS,ADDP4.SRC1SGN: 

26613 ;01 ; 

266U CLEAR FLAG1, .'Positive 

26615 RCTEMPII] MCTEMP^], 

26616 NEXT/DS. A15DP4.SRC2 
26617 

26618 ;11 ; 

26619 SET FLAG1, .-Negative 

26620 R[TEMP11]^M[TEMP4] 



U 111C, 0A8A, 5592, A033, 00^7,0112,8 



U 112B, 088A,6592,A033,A0A?,0112,A 
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U 1128, 0080, 05BD,A5B2, 00^7, 0105, 8 



'J 1129, 0880, 0E7E,9B72, 1907, 050C,D 



U 112A, 0880, 00A1,003A,CAA7, 0505, D 



U 10CD, 0800, 0076, A670,00A7, 0113,0 



U lOCF, 0040,0036,4670,00-^7,0113,0 



26621 DS.ADDP4.SRC2: 
26622 



RCTEMP121.MCTEMP53 



RCTEMP13] MCTEMP6]. 
NEXT/DS.A(50P4.REWR 



; Source 2 read at =10 will RETURN-1 to =01. PUSH is made at 

; =01 for RETURN-1 from future DS. WRITE call, and wUl RETURN to =00. 

*********************************************************************** 



26623 

26624 

26625 

26626 

26627 

26628 

26629 

26650 

26631 

26632 

26633 

26634 =00 

26635 

26636 

26637 

26638 

26639 

26640 

26641 

26642 

26643 DS.AD0P4.REWR: 

26644 ; 10 

26645 VA D+RCR3D+1, PUSH, NEXT/DS. READ 

26646 = 
26647 
26648 

26649 =01 

26650 DS.ADDP4.SRC2SI6N: 

26651 ;01- 

26652 CLEAR FLA60 JR<2-0>?, 

26653 NEXT/DS.ADDP4. OPCODE 
26654 

26655 ; 1 1 

26656 SET FLAG0,IR<2-0>? 



;Now read source 2 



; 00 ' 

D RCTEMP8J,SR.1,FLAG<2-0>?, 
NEXT/DS.ADDP4. FLAGS 

; 01 - 

PUSH, NEXT/OS. ADDP4.SRC2SJGN, 
STEPC Q RCTEMP8].SR.1,ALUS? 



;D offset for dest. sign byte, 
; split on <ZVC> image 

;STEPC.Q„L/2 for DS. WRITE, what Is 
;source 2 sign? 



; Source 2 is positive, 
;which inst, are we? 



;Source 2 is negative, ditto 
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U 1130, 0880,05BE,453^wC^A7,0113,A 

U 1131, 0880,05BE,A535,4AA7,0113,A 

U 1132, 0880,058E,A53A,CAA7,0113.8 

U 1133, 0880,0SeE,A535,AAA7,0113,8 



26657 
26658 
26659 
26660 
26661 
26662 
26663 
2666A 
':6665 
26666 

26667 =*00 

26668 OS. ADDPA. OPCODE: 



Sources are READ, signs remembered in FLA6<1-0>, QREG Z STEPC are 
loaded for DS, WRITE, here on IR<2-0>? BUT tor VA load Z decision 
on whether to add or subtract. All A BUT splits BUT on old value of 
FLA6<1''0> to split on source signs. 
=*00 is ADDPAC203 
=*01 is ADDP6C213 
=•10 is SUBPAC22D 
= *n is SUBP6C2j3 



26669 
26670 
26671 
26672 
26673 
2667A 
26675 
26676 
26677 
26678 
26679 
26680 
26681 
26682 
26683 
2668A = 



;*00' 

VA R[fl3], 

NEST/DS.AD0PA.ADD.SPL,FLAG<1-0>? 

;*01 

VA RCR5], 
NE5?T/DS.ADDPA.ADD.SPL,FLA6<1-0>? 

;»10 

VA RCR3], 
NE5JT/DS.ADDPA.SUB.SPL,FLA6<1-0>? 

;*11 - 

VA nCR5], 
NE5?T/DS,ADDPA.SUB.SPL,FLAG<1-0>? 
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U 113A, 0C1E, 3001, 4022,8047, 0113, F 



U 1135, 005E, 3000, 4022, 8047, 0115,0 



U 1136, 0815,3000,4022,8047,0115,0 



U 1137, 045E, 3001, 4022, 8047, 0113, F 



26685 
26686 
26687 
26688 
26689 
26690 
26691 
26692 
26693 



26694 

26695 =00 

26696 DS.A0DP4,ADD.SPL: 
26697 
26698 
26699 
26700 
26701 
26702 
26703 
26704 
26705 
26706 
26707 
26708 
26/09 
26710 
26711 
26712 
26713 



fc<V***«t»»(»*»*<(lt»*(lr*H»(»*H«**H«4****iK**** ******** ************************ 

A0DP<46> inst, here on Fi.A6<1-0> BUT. Assumption is made that 

lsrc.*21 > Jsrc.^l'll, and destination sign is guessed to be the 

sign of source ?, FLA63 if destination is expected to be positive, 

FLAG3 1 if negative. 

=00 is +2 + +T, do addition. 

=01 15 -2 + +1, do subtraction. 

=10 Is +2 ♦ -1, do subtraction. 

=11 is -2 + -1, do addition. 

A ***************************************************** **************** 



26714 
26715 



:00- 

CLEAR rLAG3, 

MCTEMP3] (MB+RCTEMP10]).OCD, 

NEXT/OS. ADDP4. ADD 

.01 . 

SET FLAG3, 

MCTEMP3] (MB-R[TEMP10-1).BCD, 

NEXT/DS.?;0DP4.SUB 

;10- ™ 

CLEAR FLAG3, 

MCTEMP3] (MB-RCTEMP10J).8CD, 

NEXT/DS.SD0P4.SU8 

; 1 1 — 

SET FLAGS, 

MCTEMP3] (MB+RCTEMP103),8CD, 

NEXT/DS.ADDP4.AD0 



;Dest. is positive 



;Dest, is negative' 



;Dest. is pos.. 



;Dest. is neg. 
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U 1138, 081E, 3000, A022,80A7, 0115,0 



U 1139, 0A5E, 3001, A022,80A7, 0113, F 



U 113A, 0C1E, 3001, A022,80A7, 0113, F 



U 1138, 005E, 3000, A022,80A7, 0115,0 



26716 
26717 
26718 
26719 
26720 
26721 
26722 
26723 
2672^ 



26725 

26726 =00 

26727 DS.ADDPA.SUe.SPL: 
26728 
26729 
26730 
26731 
26732 
26733 
2673^^ 
2673j 
26736 
26737 
26738 
26739 
267^0 
267A1 
26742 
26//.3 
2674A 
267A5 
26746 



SU8P<46> inst, here on FLA6<l-0> BUT. Assumption is made that 

lsrc.#2l > isrc.#1!, and destination sign is guessed to be the 

sign of source 2. FLAG3 if destination is expected to be positive, 

FlAG3 1 if negative. 

"00 is +2 - +T, subtract sources. 

=01 is -2 " +1, add sources, 

=10 is +2 - -1, add. 

=11 is -2 - -1, subtract. 



;00' 

CLEAR FLAG3, 

MCTEMP3] (MB-R[TEMP103).8CD, 

NEXT/OS. SDDP4. SUB 

;01 ; ' 

SET FLAG3, 

MCTEMP3] (MB+RCTEMP103).GCD, 

NEXT/DS.5D0P4.A0D 

. 1 

CLEAR FLAG3, 

MCrEMP3] (M8+RCTEMP103).8CD, 

NEXT/DS.SDDPA.ADD 

; 1 1 

SET FLAG3, 

MCTEMP3]^(MB-RCTEMP10J).aCD, 

NEXT/DS.^DDP4.SUB 



;Dest. is positive 



;Dest, is negative 



;Dest. is pos. 



;Dest, is neg. 
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U 113F. 0886,A0A1,^022.C0A7,01U,3 



U 11A3, 0086,5041 ,4023, 0047, 01U,8 



U 114B, 0886,6041, 4023, 50C7, 0114, E 



U 114E, 0480,0036,4670,1847,0100,5 



U 10D5, 0048, 0036, 44F0, 0047, 0121,0 



U 10D7, 0808, 0036, 44F0, 0047, 0121,0 



U 1210, 0556, 3C92, 4030, 6047, 012C,E 



U 1211, 0156, 5C92, 4030, 6847, 012C,E 



26747 ,T0C 

26748 

26749 

26750 

26751 

26752 

26753 

26754 

26755 DS.ADDP4.ADD: 

26756 

26757 

26758 

26759 

26760 

26761 

26762 

26763 

26764 

26765 

26''66 

26767 

26768 

26769 =01 

26770 

26771 

2t712 

2t77l 

2tllii 

2b77^ 

2t77t 

2(>777 

26778 

26779 

26780 

26781 

26782 

26783 

26784 

26785 



Decimal String 



Addition" 



********************************************************************** 
Finish adding sources, split on destination sign I mask in 
preferred sign. Branch is made to DS-WRJTE due to PUSH made 
after source 2 READ. I.ongword carry is made via ALK<C>. 

******************************* ''************************************** 



MCTEMP4]^(MB+RL"TE«P11D+ALKC).eCD 
MCTEMP5]_(MB+RCTEMP12]+ALKC).BCD 



MCTEMP63 (M8+RCTEMP13]+ALKC).8CD, 
ALUS UNSCN 



ALUS? 



;Was there overflow? 



;01 

SET FLAG1,FLAG3?, 
NEXT/DS.ADDP4.WRJTE 



;Yes, <V>image_1, what is dest. sign? 



;11 ■ 

CLEAR FLA&1,FLAG3? 



;No, <V>image_0, what is dest. sign? 



********************************************************************** 
Here from addition or good subtraction, <V>image is (ok) or 
1 (ov already from carry out). PUSH for DS. WRITE was made after 
return from reading source 2 £ wc RETURN+1 to there. 
-Q is FLAG3=0, dest. is positive, init, <Z>image, 

=1 is FLAG3=1, dest, is negative, init. <Z>image. 

*****************************************************'>**************** 



26786 =0 

26787 DS.ADDP4,WftJ7F.: 

26788 ; 

26789 MCTEMP3] M8.OR.ZLIT24C0CJ, 

26790 NEXT/DS.(3RIT£,SET FLAG2 
26791 

26792 ;1 

26793 MCTPMP3] MB.0R.ZLJT24C0DJ, 
2o794 N£XT/DS.i3RlT£,SET FLAG2 



CM^098.MCX 
DECMAL.MIC 



MICR02 1M(01) 
Decimal String 



28-NOV-83 16:30:55 



N 3 



CLOKX Rev 13.00, Clock rate = 160ns 
Subtraction 



Page 657 



U 1150, 0C86,^OAO,AO?2,COA7,0115,2 
u 1152, 0C36,5OAO,AO23,0OA7,0115,7 

I 1157, 0A86,6OAO,4O23,5OC7,O116,A 

U 116A, 0OOC,05B7,0B70,98A7,O10E,5 

U 10E5, 0880, 0036, AAFO, 00^7,0121,0 
u lOE/, 008/1, 2000, AO?0,COA7, 0116, 6 



26795 .TOC 

26796 

26797 

26798 

26799 

26800 

26801 

26802 

2t)u03 

26804 

26805 

26806 DS.ADDP4.5UB: 

26807 

26808 

26809 

26810 

26811 

26812 

26813 

268U 

26815 

26816 

26817 

26818 

26819 

26820 

26821 

26822 =01 

26823 

2682A 

26825 

26826 

26B27 



Decimal String 



Subtraction' 



********************************************************************** 

Finish subtraction^ with sign of destination the same as source 2 

due to guess that lsrc.#21 > !src.*lJ. If a BORROW state exists 

after Last subtract- subtraction was made the wrong way (i.e. 

Isrc.#2i < Isrc.#1l) and a 0-dest. subtraction is made to correct 

the situation. Also, in such a cjse the destination sign & <N>imdge 

are reversed. 
*************■%************************ ******************************** 



M[TE«PA]_(M6-R[TEMP11]-ALKC).8CD;B0RR0W "from" last subtract 
M[TE«P5]_(MB-RCTEMP123-ALKC).8CD' 

;Save BORROW state in ALUS 



MCTEMP6] (MB-R[TEMP133-ALKC).BCD, 
ALUS.UNSCN 



RCTEMP2]_0, ALUS?, CLEAR FLAG! 



;,01 ■ 

F ^G3?,NFXT/DS.ADDP4. WRITE 

;11 • 

RC1EMP33.(MCTEMP2>R8).8CD 



TEMP2„0 for 0-dest. correction, 
<V>image_0, was sub ok? 



;Yes, split on dest. sign 
;No, begin correction 
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M1CR02 1M(01) 28-NOV-83 16:30:35 
Decimal String : 



B 4 



U 1166, 008A,20A0,'!.021 ,0047,0117,1 
U 1171, 0484,2040,4021,4047,0117,2 

U 1172, 0854, 2040, 44E1, 8047, 0121, 2 



U 1212, 095E,5C92, 4030, 6847, 012C,E 



U 1213, 051E,3C92, 4030, 6047, 012C,E 



26828 .TOC 

26829 

26830 

26831 

26832 

26833 

26834 

26835 

26836 

26837 

26838 

26839 

26840 

26841 

26842 

26843 

26844 =0 

26845 

26846 

26847 

26848 

26849 

26850 

26851 

26852 

26853 



CLOKX Rev 13.00, Clock rate = 160ns 
Correction 
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Decimal String 



Correction' 



; Finish correcting dest., reverse signs, and branch to DS.WRITE- 
t**i^**************%****************^*** ******************** ************ 



RCTEMP4].(«[TEMP23-R8-ALKC).8CD ;Carry SORROW 
RETEMP53^<MCTEMP2]-Re-ALKC).eCD ' 



RCTEMP6] (MCTfcMP2>RB-ALKC),BCD,;In1t. <Z>1mage to 1 
FLAG3?,SET FLAG2 



Set FLAG3, 

MCTEMP3] MB.OR.ZLJT24C0DD, 

NEXT/OS, DRITE 



; 1 ^. 

CLEAR FLAG3, 

MCTEMP33 MB.OR,ZLJT24C0CJ, 

NEXT/DS,DR1TE 



Dest. was positive. Is now neg.« 
mask In correct sign 



Dest. was neg.« Is now pos.# mask In 
pos. sign 



CMT098.MCX 
0ECMAL»M1C 



H1CR02 
Decimal 



C 4 
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String : CC setting 
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U 1058, 088A, 0036, A05A, 8387, 0138, E 



U 1059, 0018, 0021, 067A,C4A7, 0101, E 



u 105A, 088A, 0036, A03A, 8387, 0158, E 



U 105C, 0080, 0036, AAFO, 0047, 0105, 8 



U 105E, 0C18. 0036,4030, 0047, 010S, 8 



U 101E, 0180, 0C37, 0000, 6508,0105, 8 



U 101F, 0C80, 0021, 0035, AAA7, 0101, E 



26854 .TOC " Decimal String 
26855 



CC setting' 



26856 
26857 
26858 
26859 
26860 
26861 
26862 
26863 
26864 
26865 
26866 
26867 

26868 =000 

26869 DS.ADDP4. FLAGS; 



********************************************************************** 
<ADDSUB>Px bnd MULP enter here with DREG containing dest,L/2 and 
utilize overlapping BUTs: 
1) From DS. WRITE RETURN: 

=000 if dest. is nonzero, no OV 

-010 if dest. is nonzero, OV 

=100 if dest. is zero, no OV 

=110 if dest. is zero, OV 
3) From =100 split below: Dest. is zero, no OV, split to: 

=000 if dest. is positive 

=001 if dest. is negative 
*****^****************^^***** ****************************************** 



;000 



RCR23„FLAGS,NEXT/DS.CCPCJRD1 ;CC is set, finish inst. in ASHP code 



; 001 

CLEAR FLAG3,JR<2-0>?, 
NEXr/DS.ADDP4. FLAGS. SIGN, 
VA D+RCR3] 



;010 — ; 

RCfi2J,FLA0S,NEXT/DS.CCPCIRD1 ;CC is ok, finish inst. in ASHP code 

;100 ; 

FLAGS?, NEXT/DS.ADDP4. FLAGS ;What is sign of dest.? 



26870 

26871 

26872 

26873 

26874 

26875 

26876 

26877 

26878 

26879 

26880 

26881 

26882 =100 

26883 

26884 

26885 

26886 -110 

26887 

26888 

26889 

26890 = 

26891 

26892 =110 

26893 DS.ADDP4. FLAGS. SIGN: 

26894 ; 110 

26895 WRITE ZLIT0[0C],SIZE[BYTEL 

26896 NEXT/DS.ADDP4. FLAGS 
26897 

26898 ; 1 1 1 

26899 VA D+RER5], 

26900 NEJ?T/DS.ADDP4. FLAGS. SIGN 



;<N>image_0, guess xxxP<4> for VA 
;pointing, which inst. are we really? 



; no ; 

CLEAR FLAG3,NEXT/DS.ADDP4, FLAGS ;Ensure CC^OIIO, sign nibble is what 

;ever it is 



;VA is ok, dest..*0, finish inst. 



MULPC25],ADDP6C213,SUBP6[23], point VA 
to correct byte 



CMT098.MCX 
DECMAL.MIC 



MICR02 
Decimal 



1«(01) 
String 
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P6901 

26902 

26903 

2690*; 

26905 

26906 

26907 

26908 

26909 

26910 

26911 

26912 

26913 

269U 

26915 

26916 

26917 

26918 

26919 

26920 

26921 

26922 

26923 

2692A 

26925 

26926 

26927 

26928 

26929 

26930 

26931 

26932 

26933 

2693^ 

26935 

20936 

26937 



MULP 



CLOKX 



Rev 13.00, Clock rate = 160ns 



Page 660 



.TOC 



It 



Decimal String : MULP" 

i^ULP mulrlen. ru, mulraddr.ab, muldlen.rw, muldaddr.ab, 
prodlen.rw* prodaddr.ab 



MULP begins in <ADDSUB>P6 code, continues in 
and enters at DS.MULP. CC setting and -0 to 
also done in <ADDSUB>P4 code. 



<ADDSUB>PA code 
+0 conversion is 



The destination is created in MTEMP8-MERRC0D using the 
double-and-diuide method for multiplication of longwords with 
overlapping adds to destination TEMPs. Source 2 is the 
"outer loop'*. Source 1 the "inner loop". To speed things up 
an outer loop pass Is skipped if the source 2 longword is zero, 
and an inner loop pass is skipped if the source 1 multiplier 
longword is zero. 

Input 



in 



6PR0 


MTEMP8 in byte^l 


6PR^ 


Source 1 address 


6PR3 


Source 2 address 


GPR4 


Zero 


GPRS 


Destination address 


TEMP3-TEMP6 


Source 1, memory format, si 




nibble zeroed, LSB in byte* 




of TEMP3, MSB in byte^O of 




TEMP6 


RTEMP8 


Destination Length 


STEPC 


L/2, source #2 


DREG 


L/2^ source #2 


CC 


=0 if Dest. is even 




=1 if Dest, is odd 


ALUS 


6CDS1GN data 


Lengths 


Checked for Reserved Operan 


FPD 


Fault 
=1 



CMT0V8.MCX 
DECMAL.MiC 







E 4 


MICR02 1M(01) 28-N0V-83 


16:30:35 CLOKX Rev 13.00, Clock rat 


Decimal String 


: MULP 


; 26938 ; 


Resources ( Above, plus: ) 




26939 ; 


6PR2 




26940 ; 


TEMPO & TEMPI 




269 A 1 ; 






269A2 ; 






26943 ; 






2694A 






26945 


TEHP2 




26946 


TEMP3-TEMP6 




26947 






26948 






26949 


TEMP7 




26950 


RTEMP8 




26951 


RTEMP9 




26952 






26953 






26954 






26955 






26956 






26957 






26958 






26959 






26960 






26961 


RTEMP10-RTEMP13 




26962 






■26963 


MM. TEMPO 




'26964 


MM. TEMPI 




•26965 






'26966 






•26967 






•26968 


MM,TEMP2 




•26969 


MM. TEMPS 




'?6970 






; 26971 






; 26972 






; 26973 






; 26974 






; 26975 


MTEMP8-MERRC0D 




; 26976 






; 26977 






;26978 






; 26979 






; 26980 


;■ FPDOFFSET 




; 26981 


STEPC 




; 26982 


RNUM 




; 26983 






; 26984 


;• DREG 




;26985 


QRE6 




; 26986 






; 26987 


; FLAGO 




; 26988 


FLAG1 




; 26989 


; FLAG2 




; 26990 






; 26991 


;• FLAG3 




; 26992 





= 160ns 
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MTEMP9 in byte^O 
Partial Product result from 
multiplication of a source 
1 longword and a source 2 
longword, MSD in byte#0 of 
TEMPI, LSB in byte*3 of TEMPO 
Misc. data 

Holds Source 2, memory format, 
LS8 in byte#3 of TEMP3, MSB in 
byte*0 of TEMP6 

Binary value of src.ft2 longword 
Destination Length 
Destination Longword counter, 
values *rom O-^Z indicate which 
destiridtion longword we are 
adding to: 

: ! 1 I 2 I 3 I 

and values ""I to -3 indicate 
we are pointing to 'imaginary" 



ov. can occur 
. memory format, 
of source ft2 



longwords where 

Holds Source #1 

see description 

Misc. data 

Points to current source 1 

longword as a 0^3 code, see 

description of destination 

Rointer 
isc. data 

Ditto 

*MM. TEMPO is not needed after 
any call to 1E.SERV.IP.TS2. 
MM.TEMPx are not referenced 
after any BUS exception or 
an int. is found pending* 

Destination data, memory format, 

LSB in byte#3 of MTEMP8, MSB in 

byte#0 of MERRCOD. 

*MERRCOD is not referenced after 
any BUS exception.* 
ZLIT0C16.] 

I/O routine counter 

Points to current Source #2 

TEMP 

Copy of RNUM 

Misc. data in Source 2-to-binary 

routine and DS. WRITE 

DS. WRITE temp,, masks PSL<C> 

<V>image 

sign 



1) Source 1 

2) <Z>image 

1) Source 2 

2) <N>image 



sign 



OECMAL.MK 
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26993 
26994 
26995 
26996 
26997 
26998 
26999 
27000 
27001 



Output 



GPRO 
GPRI 
GPR2 
GPR3 
GPRA 
GPRS 
CC 





Base address, source 1 

Base address, source 2 



Base address, destination 

C,0, NZV set/cleared 



*********************************************************************** 
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U 1183, 0C8A/;S92,4B74,9847,010F.9 



U 10F9, 0916, SrV, 0030, 0047,0105, 4 



U 10FB, 0156. 8r37, 0030, 0047, 0105, A 



U 1054, 0186,/. ^7, 0030, 0047, 0526, 8 



U 1056, 0986, U-'S/, 0030, 8047, 0118, 4 



U 1184, 0C8^,:'^92, 4032, 8047, 0118, 6 



U 1186, 0464,^ .9:?, ^032, C047, 0118, 8 



U 1188, 0C8*;,b'-9?, 4033, 0047, 0118, A 



u 118A, 088^., 6:9^,4033, 4047, 0113,0 



U ir-^C, 0586/.r 57,0030,0047,0528,8 



U 1130, 0880/'.'Al, 0034, C4A7, 0505, D 



U n3F. 0586, ^(37,0030, 0047, 0118, F 



'J 118F, 0/^8c, 0x^^7,0870, 1847, 0110, 5 



27002 .TOC " Decimal String 

27003 

27004 .REGJ0N/DECMAL.R1L,DECMAL.R1H/DECMAL.R2L,DECMAL.R2H 

27005 DS.MULP: 
27006 

RCR2D,«CTEMP93,ALUS? 



Initialization after ADOP4/SUBP4' 



27007 

27008 

27009 

27010 =01 

27011 

27012 

27013 

27014 

27015 

27016 

2701/ 

27018 

27019 =0* 

27020 DS.MULP.2: 



Save Source #2 length for possible 
pack-up, what is source 1 sign? 



; 01 -— — 

CLEAR FLACi2, 
MCTEMP83 ZLJT0C03, 
NEXT/DS.RULP.2 

; 1 1 

SET FLAG2,MCTEMP8]JLiT0[0] 



;Positive, begin to zero deut. temps 



;Negative, ditto 



27021 

27022 

27023 

27024 

27025 

27026 

27027 

27028 

27029 

27030 

27031 

27032 

27033 

27034 

27035 

27036 

27037 

27038 

27039 

27040 

27041 =00 

27042 

27043 

27044 



,0* 

PUSH,MCTEMP73 ZLITOCOD, 
NEXT/DS. DIVIO 



;Divide Src.#1 by 10. to slide 
;sign nibble away 



;1* 

MCFPDOFFSET3.ZLJT0C16.3 

RCTEMP103.MCTEMpi5 
RCTEMP11D.MCTEMP43 
RCTEMP123_MCTEMP53 



;New MULP lANDE offset 
;Save Source 1 



RCTEMP13] MCTEMP6], 
NEXT/DS. MDLP. READ 



;Now read source 2 



;00 

MCTEMP9]^2LIT0C03,PUSH, 
NEXT/DS. DIVIO 



Zero a dest. TEMP, divide source 2 
by 10 to slide sign nibble out 



27045 

27046 DS.MULP.READ: 

27047 '01 ; 

27048 f'USH,VA D+RCR33 + 1, NEXT/DS. READ ;Read Source 2, RETURN-1 
27049 

27050 ; 1 ; 

27051 MCTEMP1O3,ZLlT0CO3 

27052 = 
27053 
27054 

27055 MCERRC0D3 0,ALUS? 
27056 



All dest. temps. .0, what was 
source 2 sign? 



CMT098.f^(X 
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U 1105. 0519, i>C35, 2030, 18A7, 0119, 3 

U 1107, 0D5'V.fC35, 2030, 1847,0119, 3 

U n9i, 0«&A,C502,A033,COA7,0119,8 

U 1198. 0A8A, 0582,4632, 5867,0121, A 



U 1?1A, OCyb,G63/',OA70,80A7,011A,0 
U 1(?'5, 0460, 0036, 4AF0,00A7,0AF7,0 



U ^lAO, O0^A.OE/[>,06F2, 4047,0915,1 371* 
U 1141, 0P8o,l;C37,0030,7847,051E,2 



27057 .roc 

27058 

27059 =01 

27060 

27061 

27062 

27063 

27064 

27065 

27066 

27067 

27068 

27069 DS.MULP.TOP: 

27070 



Decimal String 



;01 ' 

CLEAR FLA63- 
RNUM D ZLIT0C3J, 
NEXT7D5,MULP.T0P 



Multiply loops' 



Positive, RNUM points to low 
LONGWORO of source 2 



;11 

SET FLA63, 
RNUM D ZLIT0C3] 



;Negative, ditto 



RCMM,TEMP1]^D 
RCTEMP9D.D, IP. TS? 



/Source 1 TEMP counter_3 to point to 
; first source 1 longword 

;Jnit, dest. longword counter to 3 



; Top 
; loni 
; on IP. TS? sp' 

•*<(H*****»*'(t*****r*****i^**i**********f**************** ******* ************* 



*«*«****ftfti^«********ft******«**«r*************************<«*****« 

I of outer multiply loop. RNUM points to a legitimate source 2 
igword, if it's zero we skip over this pass thru the loop. Here 
IP. TS? split. 



27071 
27072 
27073 
27074 
27075 
27076 
27077 
27078 
27079 
27080 
27081 
27082 

27083 =0 

27084 0S.MULP.LOP2: 

27085 ;0 ; 

27086 RCTEMP2] MCTEMP.RD.8C0SWP, ;6et arithmetic format of next/first 

27087 WX.NE.0?7nEXT/DS,MULP.LOP2.2 ;word, is it zero? 

27088 

27089 * 1 —*--*-*--•-— "'-—■•*--— *"»<-<>*•*••*>- * 

27090 PUSH.JNTPEND OR TIMER?, 'Something pending, return -1 or 

27091 NEXT/IE. SERV. IP. TS2 /branch to IE. PACK, DONE 
27092 

27093 

27094 =00 

27095 DS.MULP.L0P2.2: 

27096 ;00 ; 

27097 RCTEMP9] RB-1 ,W8<31-30>?, ;Yes, skip this loop pass, dec. 

27098 NEXT/DS.RULP.END ;dest. counter, are we done? 
27099 

27100 ;01 

27101 f'USH,MCMM.TEMP0]„2LIT0C0FD, 

27102 NEXT/DS.MULP.SRC2BIN 



;No, load nibble mask- TEMP7, 
.■binary value of TEHP2 



CMT098,MLX 
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U 1U2, 0Ae0.U^aE,4273,C0A7,01U,A 



U M^A. 0^S6,05BE,4A73,A0A7,01U,8 
U 11A5. 0086,O5BE,4A73,0047,01U,8 
nA6, 0A66,00BE,/*A72,C0A7,01K,8 
U 11^7, 008c>.0!>Bfc,AA72,80^7,01H,8 



J nA8, 0OyM,0fc''l\C6F3,C0A7. 0910,0 371* 
u nA9, C06i./)^e7,0030,A047,05lD,3 
U na, 0080,U5UF,^»232,AO'i7.0103,8 



L 



27103 

27104 

27105 

27106 

27107 

27108 

27109 

27110 0S.MULP.LOP1: 

27111 

27112 

27113 = 

271U 

27115 =00 

27116 

27117 

27118 

27119 

27120 

27121 

27122 

27123 

2712A 

27125 

27126 

2712^ 

P,?-^ ->. 

2' 



*************«tit*fc***«*ft**ft»*««*****i*»»*>»***** ************************* 
Top of Inner (Source 1) loop. The beginning TEMP for adding 
to the dest. parallels which TEMP we are reading from source 2, but 
not source 1.. after splitting to decide which portion to multiply, 
we split again to decide where, if anywhere, to add it. 

********************************************************************** 



;10 
W8.RCMM.TEMP1J,W8<1-0>? 



;Which source 1 TEMP are we? 



• 00 ; 

MCTEMPOD RCTEMP13J, ;Last Source 1 longword, is it zero? 

NEXT/DS.RULP.LOP1,MUL,WX.NE.0? 

;01 ; 

MCTEMP03 RCTEMP12D, ;Second-to-last source 1 longword, 

NEXT/DS.flULP.L0P1.MUL,WX.NE,0? ;is it zero? 

; 1 ; 

MCTEMPO] RCTEMPIU, ;5econd source 1 longword, 

NEXT/DS.flULP.LOP1.MUL,WX.NE.O? ;i5 it zero? 



/ '■, 



k ' :^ 

27133 ^=00 

27134 0S.MULP.LOP1.MUL: 
27135 
27156 
27137 
27138 
27139 
27U0 
27U1 
27)^2 
27U3 
27U(* 
27U5 
27U6 
27M*? r 



;11 

MCTEMP03.RCTEMP10]- 
WX,NE*0? 



;First source 1 longword, 
;is it zero? 



;00' 

RCMM.TEMP13 RB-l,we<31-30>?, 

next/ds.mulP.lopi.end 



;01 ■ 

RCTEMP1] 0,PUSH, 
NEXT/DS,RULP,MUl 



• 10 

W8.RCTEHP9],Wa<5-0>? 



Zero Source 1 temp., don't multiply or 
add it, is it the last source 1 TEMP? 



Nonzero, high partial Droo,.0, 
multiply it by source 2 temp value in 
TEMP7 



Into which dest. temp(s)- does this 
get added? 



■1T0%.MCX 
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iu 1058, 0086, B0l'-,A020. 00^7,0119, A 

J n/..9. OA86,A001,''i020,00^7/J'i19,F 

U .O'A, 0^86,9001 /.020, 00^7, 011A,C 

U lOifi. 0886, 800T.y 0:^0, 0v;A7,0nA,h 



u 103D, CS^r,0E7D,vo?3,C0^7,0910,D 371* 
U 103E, 08AC,0fc7D,06f3,C0A7, 0910,0 371* 
U 103F, 08^C,OE7D,06F3,COA7,09IO,D 371* 



27K8 

271A9 

27150 

27151 

27152 

27155 

27154 

27155 

27156 

27157 

37158 =111000 

27159 

27160 

27161 

27162 

27163 

27164 

27165 

27166 

27167 

27168 

27169 

27170 

27171 

27172 

.VI 73 

27175 ^111101 

27176 

27177 

27178 

27179 

27180 

27181 

27182 

27183 

2718A 

27185 

27186 

27187 



«<^<^t^i^*441k«*«*«ltltlkltft*ft****«ft**«*****ft**«4*4*lk***l^*1t******************4* 

Sources have been multiplied, partial product in TEMPO and TEMPI. 
Here from WB<5-0>? BUT on ftTEMP9, which indicates which destination 
TEMP we begin adding to during a Loop pass. 
OV can occur here in 2 ways: 

1) Carryout from adding partial product to dest. temps. 

2) Oest. pointer (RTEMP9) <0 (-1, -2, -3). The current source 2 

temp, and source 1 temp, are nonzero, hence if we are pointing 

past the highest dest. temp, we know we have ov. 
********************************************************************** 



,111 000 

MCERRCOO]^(M8+RCTEMP0]).8CD, 
NEXT/DS.MDLP.LOPI.O 



; 111001 

MCTEMP103 <M8+RCTEMP03).8C0, 
NEXT/OS. HDLP.LOPI.1 



; 1 1 1010 

MCTEMP9]^(MB+R[TEMP03) .BCD, 
NEXT/DS.«IULP.L0P1.2 



; 1 1 1 01 1 

MCTEMP8] (MB+RCTEMP03).BCD, 
NEXT/OS. FlULP.L0P1,3 



;(0)Last Dest. longword 
; (DSecond-to-Last dest. longword 
;(2)Second dest. longword 
;(3)First dest. longword 



; 1 1 1 1 01 

SET FLAGl,RCM'i.TEMP1],R6-1, 

W8<31-30>?, 

NEXT/DS.MULP.L0P1.END 



;(-3JWe are pointing past the dest. 
;teffips., *0V*, dec. counter & is loop 
.•finished? 



; 1 111 10 ■ ; 

SET FLArj1,RCPlM.TErP1J RB-1, ;("2), ditto 

W3<31-30>?,NEXT/DS.MUrP.LOP1.EN0 

: 1 1 1 1 1 1 ; 

SET FLAG1,RCMM. TEMPI] RB-1, ;("i;, ditto 
WB<31-30>?.N':XT/0S,MurP.L0P1,£ND 
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U n9A, 0C80,10A1,a60,90C7,09U,C 36A* 



U 119F, 0A86,B0A1,A0?0,50C7,01U,C 



U 11AC, O486,AOA1,AO20,A0^7,0nB,2 



U 11AE, 0C86,90A1, ^020, A0A7, 0118,0 
U 11B0, 0086, A0A1,A02D, 80^7,0118, 2 

J HB?, 0086,BOA1,A02D,90r7,01U,C 



RTE«P9=0, TEMPO was added to MERRCOO. Ov occurs If TEMPI+ALKOO OR 

CARRYOUT after adding to TEMPI, 
**%)^***»**^^*********************** ************************************ 



27188 
27189 
27190 
27191 
27192 

27193 DS.MULP-L0P1.0: 

271 94 ; ; 

27195 WB (MCTEMPn+ALKO.eCD, 

27196 ALDS UNSGN,WX.NE.0?, 

27197 NEXT7DS.MULP.L0P1. ALUS 

27198 

27199 .***************•****•****»******» n*'***!^******************************* 

27200 ; RTEMP9=1, TEMPO was added to MTEMPIO. Add TEMPI to MERRCOD, store 

27201 ; CARRYOUT data in ALUS. 

27202 .******»******ft****fi»*K*****«*ir******** **************** ***♦**********"** 

27203 

2720A DS.MULP*L0P1.1: 

27205 ; ; 

27206 MCERRCOD] <MB*RCTEMPn*ALKC) .BCD, 

27207 ALUS UN5GN,NEXT/DS.MULP.L0P1 .ALUS 

27208 

')72(9 'ft*********************************!!*********************************** 

272 10 ; RTEMP9=2, TEMPO was added to MTEMP9, Add TEMPI to MTEMPIO, CARRYOUT 

27211 ; to MERRCOD, Store CARRYOUT data in ALUS. 

27212 .*******♦************************************************************** 

27213 

272)^ DS.MULP.L0P1.2: 

2721 5 ; ; 

27216 MCTEmPiO] (M6+RCTEMPn+AL?^C),BCD, 
272)7 NEXT/DS.MOLP.LOPI.23 

27218 

27219 'i^***********!********************************************************** 

27220 ; RTEMP9=3, TEMPO was added to MTEMP8. Add TEMPI to MTEMP9, carry 
2722) ; to higher TEMPs, store CARRYOUT data in ALUS. 

27222 'tk^**!^***************************************************************** 

2"223 

2722^ DS.MULP.L0P1.3: 

27226 MCTEMP9] (M8*RCTEMP1]*ALKC) .BCD ' 

27227 

2722% ; ; 

27229 MCTEMP10] (MB+ALKC) .BCD 

27230 

27231 DS,MULP.L0P1.23: 

27212 .^«-..-— —.—.-.-.—-..—....— • 

27233 ACERRCOD] (MB+ALKC) .BCD, ;RTEMP9 codes 2 and 3 join here 

27234 AL'JS.UNSGR 



CMT098.MCX 
DECNIAL.MIC 



MICRO? 1M(01) 
Decimal String 



28-N0V-83 16:30:35 



L 4 



CLOKX Rev 13.00, Clock rate = 160ns 
Multiply loops 



Page 668 



U 1UC. 0A80. 0036, ^870, 18A7,01U,D 



U 1U0, 08AC,0E7D,06F3,C0^7,0910,D 371* 



U 1UF, 008A,0F7D,06F3,C0A7, 0910,0 371* 



u 1100, 008^,0670, 0032, ^0A7,01U,P 



U 110F, 0084,0730, 0602,^0^7, 0915,1 376* 



27235 
27236 
27237 
27238 
27239 
27240 
27241 

2?2i*l 

272U 

27245 

27246 

27247 

27248 

27249 

27250 

27251 

27252 

27253 

27254 

27255 

27256 

27257 

27258 

27259 

27260 

27261 

27262 

27263 

27264 

27265 

27266 

27267 

2726B 

27269 

27270 

2727) 

27272 

27271 

2727i. 

2727^ 

27276 



End of Source 1 t Source 2 loops. The pan'tal product in TEMPO and 
TEMPI has been added to the appropriate destination TEMPs or checked 
for ov. Enter at DS.MULP.L0P1 .ALUS: 

1) Directly with CARRYOUT data in ALUS. 

2) On a WX.NE.O? BUT with CARRYOUT data in ALUS from adding TEMPO 
to HCERRC0D3, the highest destination TEMP. 

Enter at DS.MULP.L0P1 .END: ^^ ,^ 

1) From =01 and =11 splits in DS.MULP.L0P1.ALUS: code on a WB<31-30>? 
BUT. =01 is back down Source 1 by a lor.aword, =11 is we have just 
finished a pass thru source 1, consider backing down Source 2. 

2) From =111101, =111110. and =111111 splits in DS.MULP.L0P1.MUL(+3) 
code on a WB<31-30>? BUT. Same splits as reason *1, having come 
from an overf low"from-extra-longwords case. 



=00 

DS.MULP.L0P1.ALUS: 
;00 

ALUS? 



;Was there OV? 



;01 ■ 

we<31-30>?.SET FLAG1, 
R[MM.TEMP1J RB-1, 
NEXT/DS.HULP.LOPI.END 



or 



^■11 



;0V from CARRYOUT (ALUS BUT) 
; TEMPI >0 from RTEMP9=0 code, 
;<V>image 1, dec. source 1 counter, 
;have we Tinished a pass through all 
; source 1? 



of 



; 1 1 

RCMM. TEMPI 3^RB-1,WB<31-30>? 



;Ng ov from CARRYOUT, 
;check it 



dec. counter and 



=01 
DS.MULP.LOPI.END: 

;01 

RCTEMP9] RB-1, 
NEXT/DS.nULP.LOPI 



;Not yet finished with "inside loop 
;bdck down dest., loop back 



1 1 



. 1 1 ; 

RLTEMP93 RB+C0NX(2),WB<31-30>? .-Finished pass thru source 1, inc. 

;dest. pointer, check it 
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U 1151, 0081, D0A1,203D,80A7, one, 



U 1153, 0C8A,8592,AB3O,D8E7,0121,6 



U 11C0, 088A,0?37,0013,C0A7,011C,2 



U 11C2, 008A,073D,0803,D8E7,01?1,4 



U 1?16, 008A,9592,A031,00-!.7,011C,A 



U 1217, 0A80, 0036, ^AFO, 0047, 0AF7,0 



U ncA, 0484, A592, ^031, A047,011C,F 



U 11CF, 0884,6592,4031,8047,0115,4 



1 1 



Decimal String 



RTEMP9 was - -3. Adding 2 gives 2 — 1, which indicates which TEMP 

we would add to next pass thru the outer (source 2) loop. If RTEMP9 

= -1, we are finished. We also BUT to here from skipping over a 

zero Source? TEMP. 
********************************************************************** 



27277 JOC 

27278 

27279 

27280 

27281 

272B2 

27283 

27284 

27285 =01 

27286 DS.MULP.END: 

27287 ; 01 

27288 RNUM D D+1, 

27289 NEXT7d5.MULP.L0P2. LOOP 
27290 

27291 ; 11 

27292 PCTEMP33 MCTEMP8], JP. TS?, 

27293 NEXT/DS.RULP. FINISH 
27294 

27295 

27296 DS.MULP.L0P2.L00P: 

27297 ; 

27298 RCMM.T£M013.CONX(2) 
27299 

2730C 
27301 
27302 
27303 
27304 
27305 
27306 
2730/ 
27308 
27309 
27310 
27311 
27512 =0 

27313 DS.MULP. FINISH: 

27314 -0 

27315 fiCTeMP4] MCTEMP9], 

27316 NEXT/DS.nULP, FINISH. 1 
27317 

27318 ; 1 

27319 PUSH,INTPEND OR TIMER?, 

27320 NEXT/IE. SERV. IP. TS2 
27321 
2'322 

27323 DS.MUIP. FINISH. 1: 
2732A 

27325 RCTEMP5] MCTEMPIOD 
27326 
27^27 
27328 RCTEMP63.Mr.ERRC0D] 



End of loops. Destination wr 



;>=0, ok, inc. source 2 pointer to 
;next source 2 TEMP 



;<0, **All done**, begin moving 
.•destination to DS. WRITE TEMPs 



;riM- TEMPI 3 to point to beginning of 
;source 1, loop back & split if 
;anythinq pending 



RCMM. TEMPI] RB+C0NX(1), 
NEXT/DS.MULP.L0P2,IP.Tb? 



^***^ ******** ********************************************************* 

=0 is nothing pending or timer service, =1 is something pending, 

RETURN -1 or branch to IE. PACK. DONE 
*********************************************************************** 
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U nSA, 0180,BC12,OA77,80A7,0521,8 



U 1155, 0080,05BD,A5B2,004' ^.05,8 



U 1156, 0C5O,05eE,A575,AAA7,05O0,A 



U 1218, 0880, 0E7E, 9032, 0107, 0128, C 



u 



j 1219, 00A8,0E7£, 9032, 0107, 0128, C 



U 100A, 051E,3C92,A03J,6047,012C,C 



U lOOB, 095E,3C92, 4050, 6847, 012C,E 



27329 

27330 

27331 

27332 

27333 

27334 

27335 

27336 

27337 

27338 

27339 

27340 

27341 

27342 

2734 3 

27344 

27345 

27346 

27347 

27348 

27349 

27350 

27351 

27352 

27353 

27354 

27355 

27356 

27357 

27358 

27359 

27360 

27361 

27lt2 

27361 

27364 

27365 

27366 

27367 

27368 

27369 

27370 

27571 

27372 

27171 

27374 

27375 

27376 

27Z77 

27378 

27579 



=00 



;00— • 

w8 mcerrcod3.and.zlit0e0f03, 
wxTne.O?,push, 

NEXT/DS.MULP.nNJSh.2 



■ 01 

D R[TEMP8].SR.1,FLA6<2-0>?, 
NEXT/DS.ADDP4. FLAGS 



• 10 

VA RCR5D.PUSH, 

FLTtGI (FLAG2.X0R.FLA63)?, 

SET FLAG2, 

NEXT/DS. MULP. FINISH. SJ6N 



PUSH for 0S.MUL10 RETURN+2, is high 
nibble 2ero? 



Dest. is written, set up DREG for -0 
conversion, split on CC image to 
ADDP4 code 



Load dest, base address, split on 

old FLAG values of source 1 £ 2 signs, 

PUSH for DS.WRITE RETURN C-' ] 



=0 is high nibble of dest. is zero, no ov. 
=1 is high nibi le of dest- is nonzero, ov. 
STEPC Q DS.WRIiE data 6 ve branch to DS.MULlO to clear sign nibble. 

=0 

DS.MULP. FINISH. 2: 

;0 

stepc q rcttmpsd.sr.i, 
next/dsTmulio 



;1 

stcpc q rctemp8j.sr.1, 
next/Ds:hulio,set FLAGI 



;<V>1mage_1 



Here on XOR BUT of FLAG3 and old FLAG2 values. 
=10 is dest. is positive, mask pos, sign % <N>image.O. 
=11 is dest. Is negative, mask neg. sign % <N>image_1. 
Not« that th'* PUSH for OS. WRITE was made at DS.MULP,FINlSH.1+4 
and that the -0 dest, check is made in ADDP4/SUBP4 code 
*************** ****»****«********»*****»***«****«***♦»»♦*«*♦***»♦*♦*** 

= 10 

DS.MULP. FINISH. SIGN: 

;10 

MCTEMP33 MB.OR.2LIT24C0C], 
CLEAR FLAG3,NEXT/DS. WRITE 

; 1 1 

MCTEMP3] MB.0R.ZLIT24C0D], 
SET FIAG3,NEXT/DS. WRITE 
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U 1103, 008A, 0567, 0033, 80^.7,0110, 7 
U 11D7, 008'i,05B7,0039,80A7,011D,e 
U IIDB, 0C86,25BE,^2B1,C0'!t7,01?l,A 



27380 .TOC *' 
27381 



Decimal String : Multiplication routine" 

**ik**************«**«* ******************************* ***********■*'**'*** 



Double-and-Divide is used to multiply TEMP7(binary) by TEMPOSTEMPl 
(Packed Decimal). 



Input 



Resources 



Output 



27382 
27383 
2738A 
27385 
27386 
27387 
27388 
27389 
27390 
27391 
27392 
27393 
2739A 
27395 
27396 
27397 
27398 
27399 
27A00 
27A01 
27A02 
27A03 
27A0A 
27A05 
27A06 
27A07 
27A08 
27A09 
27A10 
27A11 
27A12 
27413 

d^^^S DS.MULP.MUL: 

27A16 

27A17 R[MM.TEMP5D_0 

27A18 

27A19 

27A20 RCMM.TEMP2DJ 

27A21 

27ii22 ; 

27A23 MCTEMP23 RCTEMP73,WB<0>'. 



Returns 



TEMPO 

TEMPI 
TEMP7 
FPDOFFSET 
Int. check 



TEMP2 
MM.TEMP2, 
MM. TEMPS 

TEMPO-TEMPI 

TEMP2 
TEMP7 
Int. check 



+ 1 



Packed decimal data, memory 

format 

Zero (0) 

Binary multiplier 

Nonzero 

Made no more than <max. loop - 

7> cycles ago 

Copy of TEMP7 

Accumulates product, memory 

format, MSD in MM.TEMP2 

Product, MSD in TEMPI, LSD in 

TEMPO, memory format 

Zero (0) 

Untouched 

Made during multiplication. 

Microword on RETURN is cycle 

#3. 



TEMP7 is assumed to be a binary value <«99999999. If TEMPI is 
zero, and TEMPO has valid Packed Decimal data, no ov can occur 
since 99999999. x 99999999, < 9999999900000000. 



;Init. product accumulators 



;Is multiplier odd? 



i 
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U 121A, 0880, 2592, 4A70, 00^7, 0121, C 
U 1218, 0C8^,0001,A023,80A7,011D,F 

U 11DF, 0A8AJ041,A029, 80^7,0121,0 



U 121C, 0C86,05BE,4B33,98fc'7, 0122,0 

U 121D, 0C86, 0001, 4020, 00^7, 011E,0 

IIEO, 0^86, 1041, AB20,5bt:7, 0121, E 

u 121E, 0486, 2001, 828D, 8047, 0921, A 355* 

'J 12U, 0480, 0036, 4AF0, 0047, 04F7,0 



u 1220, 0886, 15BE, 4089, 8047, 0000,1 

J 1221, 0480, 0036, 4AF0, 0047, 04F7,0 



:No, could be even or zero 



Multiplier is zero, TEMPO & TEMPI 
partial product, anything pending? 



27424 =0 

27425 DS.MULP.MUL.LOP: 

27426 ;0 

27427 WB MCTEMP2],WX.NE.0?, 

27428 NERT/DS.HULP.MUL.EZER 
27429 

27430 ;1 ; 

27431 R[«M.TEMP5D (METEMPOD+RB) .BCD ;Yes!, Partial product.par. prod. 

27432 ;plus CURRENT multiplicand 
27433 

27434 ; ; 

27435 RCMM.TEMP23 (MCTEMPIJ+RB+ALKO .BCD, 

27436 NEXT/DS.MULP.MUL.OD 
27437 

27438 =0 

27439 DS.MULP.MUL.EZER: 

27aO ; 

27441 MCTEHPO] RCMM.TEMP5], IP. TS?, 

27442 NEXT/DS.RULP.MUL.EXIT 
27443 

27444 DS.MULP.MUL.DD: 

27445 ;1 ; 

27446 MCTEMPO] (MB+RCTEMPOD) .BCD ;Double multiplicand 
27447 
27448 
27449 
27450 
27451 
27452 =0 
27453 
27454 
27455 
27456 
27457 
27458 
27459 
27460 
27461 

27462 =0 

27463 DS.MULP.MUL.EXJT: 

27464 ;0 

27465 MCTEMP1] R[MM,TEMP23, 

27466 RETURN [T] 
27467 

27468 ;1 

27469 PUSH,NEXT/I£.SERV.iP.TS2, 

27470 INTPEND OR TIMER? 



MCTEMP1] (M8+RCTEMP1D+ALKC).8CD,;Anything pending? 
IP.TS? 



;0 

MCTEMP2] MB.SR.1,WB<0>?, 
NEXT/DS.flULP.MUL.LOP 



;l 

PUSH, INTPEND OR TIMER?, 
NEXT/IE. SERV. IP. TS2 



;No, divide multiplier by 2, is it odd? 
■Yes, RETURN-1 or to IE. PACK. DONE 



;Nothing pending or timer service, 
;RETURN*1 



.•Something pending, return -1 or 
; never.. 
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U 11E2, 0Pr<»,?387,002nC0A7,0115,8 



U 1158, OA8A,D252,C031,COA7,053D,E 



u 1159, 0080,D292JO?0,80A7,053D,D 



U 115A, 008A, 2387,0019, 8047, 0115, C 



U 115C, 0480,0252, 1039, 80A7, 0530, D 



U 115D, 0080, D002, 1039, 80A7,053D,D 



U 115E, 0484,2387,0009,8047,0116,0 



27471 .TOC " Decimal String 
27472 



27473 
27474 
27475 
27476 
27477 
27478 
27479 
27480 
27481 
27^B2 
27433 
27484 
274RS 

27486 

27487 

27488 

27489 

27490 

27491 

27492 DS.MULP.SHC281N: 

27493 

27494 

2749S 

27496 =00 

27497 

27498 

27499 

27500 

27501 

27502 

27503 

27504 

27505 

27506 

27507 

27508 = 

27509 

27510 =00 

27511 

27512 

27513 

27514 

27515 

27516 

27517 

27518 
J7519 
27520 
27521 
27522 =• 



: Source^2-to-bindry routine*' 



DS.MULP.SRC2BJN converts an 8-digit Packed Decimal value into binary, 
No ov. can occur since 99999999 < 2*'27. 



Input 

Resources 

Output 
Return 



MM. TEMPO 
TEMP2 



OREG 
MM.TEMP2 

rEMP7 

+ 1 



OOOOOOOF 

PD data, BCDSWP'd into 

arithmetic format 

CMDR:=ABCDEFGH] 

Holding digits 
Constructing value 

Binary value of TEMP2 



ik*A****ikA*4*********«***i^*<k*«*****)^**<ll^*1k1^**^^^)k^<kl^^1^**«*********^**** 



RCTEMP7].MCTEMP2].RR.24 



;Nibble#1_"A' 



;00 ; 

RCTEMP73 ((MCMM, TEMPOS RB) .RR.4.AND.MB) .SL.1 , ;TEMP7^"A'"0, 
PUSH,NEXT/DS.SR.BIN.MUL10,.2 ;finish multiply by 10 



;01 ; 

MCMM. TEMPO], AND. (RCTEMP2].RR. 24), 
P0SH,NEXT/DS,SR.8IN.MUL10. 



;Q "B", 

;aad and multiply by 10 



;10 • 

RCMM.TEMP2].M[rEMP2],RR.16 



TEMP7 has ABO, MM,TEMP2.'t'* in 
nibbleffl 



;QJ'C", add and 
;multiply by 10 



;00 ; 

Q MCMM.TEMPOJ,AND,((MB RCMM.TEMP23) .RR.4) , 
P0SH,NEXT/DS.SR,BIN,MUL10. 

• 01 ; 

Q MCMM.T£MP03.AND.RCMM,TEMP2], ;Q "D", add and multiply by 10. 
POSri,NEXT/DS.SR.BlN,MULlO. 



;10 ■ 

RCMM,TEHP23^MCTEMP2].RR.8 



TEMP7 has ABCDO, NH.TEMP2 "£*' in 
nibbleJVl 
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U 1160, 0480, D252, 1039, 80A7,053D,D 

U 1161, 0080, D002, 1039, 8047, 053D,D 

U 1162, 0480,0252, 1050, 8047, 053D,D 

U 1163, 0080, 0002,1030, 8047, 011E, 4 

U 11E4, 0C84,0039,00B1,C047,U000,1 



27523 =00 

27524 

27525 

27526 

27527 

27528 

27529 

27530 

27531 

27532 

27553 

27534 

27535 

27536 

27537 

27538 

27539 

27540 



Source#2-to-binary routine 



.00-— ; 

HCMM.TEMP03.AND.((MB RCMM.TEMP2J) .RR.4) , 
P0SH,NEXT/DS.SR,8IN.MUL10. 
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;0 "E", add and multiply 
;by 10. 



; 01 ; 

MCMM. TEMPO]. AND. RCMM.TEMP2J, ;Q "F", add and multiply by 10. 
P0SH,NEXT/DS.SR.8IN.MUL10. 



;10 - ; 

MCMM.TEMP0].AND.((M8 RCTEMP2]).RR.4), ;Q,"6", add and multiply by 10. 
POSH, NEXT/DS.SR. BIN. MUL10. 



. 1 1 

Q.MCMM. TEMPO]. AND. RCTEMP2] 

RCTEMP7],RB+Q, RETURN [1] 



;TEMP7 has ABCDEFGO, Q."H" 
;TEMP7 has ABCDEF6H, RETURN 
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275A1 

275A? 

275A3 

275A^ 

275A5 

27546 

275A7 

27548 

275A9 

27550 

27551 

27552 

27553 

27554 

27555 

27556 

27557 

27558 

27559 

27560 

27561 

27562 

27563 

27564 

27565 

27566 

27567 

27568 

27569 

27570 

27571 

27^71 

2717U 
27575 
27576 
27b77 
27S7B 
27579 
27580 
27581 
27582 
27583 



.TOC " Decimal String : OiyP*' 

DIVP divrlen.rw, divraddr.ab, divdlen.rw, divdaddr.ab, 
divdaddr.ab^ quolen.rw, quoaddr.ab 

Instruction performs operand fetches and preliminary 
initialization in <ADD-SUB>P6. 

Done via restorina divide. The following notations 
used throughout the instruction: 

Q=DV/DR : What we're doing 

Q(LB) : Length of Q, bytes 

Q(LD) : Length of 0, digits, no leading zeros 

DV(LB) : Length of DV, bytes 

DV(LD) : Length of DV, dig'ts 

DV(LDNL2): Length of DV, digits, no leading zeros 

DR(LB) : Length of DR, bytes 

DR(LD) : Length of DR, digits 

OR(LDNLZ): Length of DR, digits, no leading zeros 

CDV] ; Current window on dividend, held in MTEMP8 - 

MERRCOD 

DS. DIVP. REE. x: Unpack reentry points, such as DS. DIVP. REE. 1 : 

During init. check is done for divide-by-zero trap condition 
and DV=0 (Q_*0, CC_4) in that order. 

Divisor (DR) is held in RTEMP8-RTEMP11 , LSD to MSD, with 
the least signif. nibble in the sign nibble position, ie. the 
data is shifted right arithmetically one nibble. Dividend 
Window (CDV]) is held in MTEMP8-MERRC0D, LSD to MSD, and is 
DR(LDNLZ) digits in length. 



Input 



GPRl 

GPR3 

GPR5 

TEMPI 

TEMP3 

TEMP5 

Lengths 



DR base address (address U^) 
DV base address (address #2) 
base address (address ttZ) 
DR(LD) (length #1) 
DV(LD} (length #2) 
Destination length 
Checked for Reserved Operand 
Fault 
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G 5 




MICR02 1MC01) 28-N0V-83 


16:30:35 CLOKX 


Rev 13.00, Clock ra 


Decimal String 


: DIVP 




;2758A 


Resources 


<Above, plus: > 




27585 ; 




GPRO 




27586 ; 








27587 








27588 








27539 ; 




6PR2 




27590 




GPRA 




27591 








27592 




TEMP0-TEMP3 




27593 








2759A 




TEMPO 




27595 




TEMPI 




27596 




TEMP2 <0>: 




27597 




TEMP3 




27598 




TEMPA 




27599 








27600 








27601 








27602 








27603 








2760^; 




TEMP5 




27605 








27606 








27607 




TEMP6 




27608 








27609 




TEMP7 




•27610 








•27611 




MTEMP8-MERRC0D 




•27612 








■27613 








•276U 




FPDOFFSET 




•27615 




FPD 




,27616 




QREG 




; 2761 7 




RTEMP8-RTEMP11 




; 2761 8 




RTEMP12 




;27619 




RTEMP13 




;27t20 




Stack 




; 27621 




(SP) 




; 27622 








; 27623 




DREG 




;2762A 




MDR,WDR 




; 27625 




VA 




; 27626 
;27ii27 










xe 




;2762B 








; 27629 




PSL<C> 




; 27630 




ALUS 




;27651 







= 160ns 
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Holds (PC-PCBACK) in byte*3 

and pack/unpack data in other 

bytes. See banner on StateSave 

code and Unpack routine. 

(DRdDNLZ)), pack/unpack data 

(DR(LD)) in byte ff2, pack/unpack 

data 

Constructs CDV2 during imt-, 

afterwhich.. . 

Holds Q digits for writes 

Holds OV bytes from memory 

0=DR is negative, 1=DR is pos. 

General temp. 

Result of ftQ digits that get 

zero equation. For any Q digit, 

TEMPA+T will tell ov (-), last 

OV (0), or ok (♦), providing 

each digit (output or no) causes 

TEMP4 TEMPA+1 

During init.: DV(LD), 

Main: Q(LB)-1 (Q(LD)/2), 

accounting for written bytes 

Init.: Q(CB)-1 (Q(LD)/2) 

Main: General temp. 

General temp, for use with 

LIT/LITRL 

[DV] holder, LSD to MSD 

*MCERRC0D] is not needed after 

any BUS exception* 

11. (after StateSave) 

1 
General temp. 
DR holder, LSD to MSD. 
Misc. data 
Ditto 

CDV] holder 

Points to last byte of CDV3 on 
stack 

Gen. temp. 
1/0 

Points to next 
MSD end) after 
Points to next 
memory after init. 

if dest. is even 
Holds DR sign while reading 
CDV] during init. 



byte (low add« 
init, is done 
byte of DV in 
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27632 
27633 
2763A 
27635 
27656 
27637 
27638 
27639 
276A0 
276A1 
276A2 
27643 
276A/i 
27645 
27646 
276; 7 
27648 
27649 
27650 
27651 
27652 
27653 
27654 
27655 
27656 
27657 
27658 



Output 



FLAGO 

FLAGl 
FLAG2 

FLAG3 



GPftO 
GPR1 
GPR2 
GPR3 
GPR4 
GPRS 
PSL<N7VC> 



1 it dest. is odd 
=0 if next Q digit is high 
nibble for TEMPO 

=1 if next digit is low nibble 
for TEMPO 
<V> bit image: 

before first loop 
"1 on ov (nonzero digit lost) 
<2> bit image: 
-1 before first loop 

if nonzero digit written 
to destination 
=0 if this low nibble is 
completing a byte with high 
nibble zero (first byte 
to be assembled) 
=1 otherwise 



Base address, source 1 



Base address, source 2 



Base address, destination 

C_0, N2V modified 



***********************t******t*»********t****t**<*ilr********************* 
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Decimal 



U TIEC, 0586, CC37, 0030, 00A7,011E,E 



U 11EE, OCEO,A592,AQ5^,00^7,011F,0 



U 11F0, OC85,9003,003^.00A7,011F.2 



U 11F?, 0C8A,02B7,000A,00A7,0nF,7 



U 11F7, 0A80,05BE,A2BUA0A7,0122,2 



1H(01) 28-N0V-83 16:30:35 CLOKX Rev 13,00, Clock rate = 160ns 
String : Initialization 

27659 .TOC " Decimal String : InitiaLization*' 

27660 

27661 .RE6I0N/DECMAL,R1L,DECMAL.R1H/DECMAL.R2L,D£CMAL.R2H 

27662 

27663 DS.DIVP: 

2766A ; -; 

27665 HCFPD0FFSET3 CC 2LIT0C0] ;FPDOFFSET.0, guess even dest 

27666 

27667 

27668 

27669 

27670 

27671 

27t72 

27673 

2767^ 

27675 

27676 

27677 
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U 1222, 0C8A,5591,8031,80A7,011F,8 



u 1223, 0180,0(37, 0030, 08A7, 0122, 2 



U IIFS, 0A8A,1592,A031,00A7,011F,A 



u UFA, OA8A,3592,A031,AOA7,01IF,C 



U HFC, 0080, A001,A050, 8107, 0109,1 



RCR03_«CPC],SET FPD 
RCR03.RB-MCPC8ACKJ 
RCR03.RB.RR.8 
W8^RCTEMP5],W8<0>? 



27678 

27679 =0 

27680 DS.DIVP. IN1A: 

27681 ; 

27682 R[rEfiP6] MCTEMP53.SR.1 , 

27683 NEXT/DS.DlVP.INI 
2768A 

27685 ; 1 

27686 CC^ZLITOCI], 

27687 NESt/DS.DIVP.INIA 
27688 

27689 

27690 DS.DIVP. INI: 

27691 

27692 R[TEMPA],MCTEMP1] 

27693 

2769A 

27695 

27696 RCTFMP5] HCTEMP3J 

27697 

27698 DS.DIVP.REE.1: 

27699 

27700 STEPC,D.MCT£MPA],SR.1, 

27701 NEXT/US. D1VP.IN2 



;Get PC, figure & store PC-PCBACK 



;Is this an odd dest,? 

;L/2, destination <Q) 

;Set C bit, odd destination 



;Adjust from xxxP6 code, copy 
;DR(LD) 



;Ditto, copy DV(LD) 
isT£PC,D.L/2 for DS.READ 
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U 1090, OA80,OOA1,0034,AAA7,053C,0 



U 1091, OA84,A3B7,OAD5,O0A7,0AF7,0 



U 1092, 0C8A, 0567,005^,8047, 0117, A 



U 1093, 0080, 05eE, 4034, C487,011F,E 



U 1094, 0480, 0019, 0000,0487, OOFB, 9 



L) 1095, 0986, 3C37, 0030, 0847, 0109, 2 



;000 • 

VA D+RCRn + l,PUSH, 
NEJJT/DS.REAO.DJVP.DR 



;No, or timer service, RTEMP8-RT£MP11_0R 



;See if something's pending, load 6PR4 



277Q2 =000 

27703 

27704 

27705 

27706 

27707 DS.DJVP.JN2: 

27708 ;001 

27709 PUSH,INTPEND OR TIMER?, 

27710 NEXT/JE.SERV. IP. TS2, 

27711 RCR4J MCTEMP4D.RR.16 
27712 

27714 

27715 

27716 .********■************************************************************** 

27717 

27718 DS.DIVP.PCK.12.PRE: 



; RETURN*2 from DS.READ is exception, RETURN+3 is ok read. 
; RETURN+4 is DR=0, we restore PC and take a divisor trap. 



27719 
27720 
2772^ 
27722 
27723 
2772^ 
27725 
27726 
27727 
2772^ 
27729 
27730 
27731 
27712 
27711 = 



;010' 
RCR23.0,NEXT/DS.0IVP.PCK.12 

;011 ' 

PC RCR33 

ne5?t/os.6ivp.drsgn 



;Zero GPR2 for future masking, pack up 
•Point PC for DV read 



;100 ; 

PC ZEXT(HCTEMPO])+Q,SJZECBYTE], ;DR=0, PSL<V> % FPD are ok, take trap 
NE5!T/JE.FLT.0EC.D8Z 



;101 

MCTEMP3] ZLITOEI], 
NEXT/DS,I51VP.PCK.12.PRE 



;lnts. pending from =001, pack up 
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U 11FE, 008A,571U8013,00A7,0120,5 



U 1205. 0880. 0E7D, 2034,8047,0109, 9 



J 1099, 0C85,759E,aA1,E0A7,0122,A 



U 109A, 0A80, 0036, 4AF0, 0047, OAF7,0 



U 109B, 04E7,929C,7024.0047,0132,5 



U 109D, 0186, 3C37, 0030, 1047, 0117, A 



U 109E, 0186, 3C37, 0030, 1047, 0117. A 



27734 DS.DiVP-DRSGN: 

27735 DS.DJVP.REE.2: 
27736 



D.RCR23-1 



27737 
27738 
27739 
27740 
27741 
27742 
27743 
27744 
27745 
27746 
27747 
27748 

27749 =000 

27750 ^001 
27751 

277SI 

27754 

27755 

27756 

27717 

2775B 

27759 

27760 

27761 

27762 DS.DJVP.OVJN.INT: 

27763 

27764 

27765 

27766 

27767 

27768 

27769 

27770 

2777} 

27772 =101 

27771 

2777k 

2777S 

27776 

27777 

27773 
27779 

27780 = 



RCTEMP12].(MCT£MP5]+C0NX(2)),SR,1;RTEMP12_DV(LB) 



PC has DV base address (MSD) 
RTEMP12 has DV(L8) 

Load DREG with DR(LDNLZ)-1 (from 6PR2) and read CDVJ. 
*********************************************************************** 



• 001 

RCTEMP7] ZEXT(X8) PC PC+1, 

NEXT/DS.I5IVP,DVIN,1, 

WX.NE.O? 



Get first/next byte from DV, is it 
zero? 



; Here on WX.EQ.O? split from DS.DiVP.DVJN.1. =010 is more left 

; to DV string, check for ints, & timer service, =011 is DV=0, and SIGN 

; NJ88LE IS ZERO, INVALID SOURCE STRING... fix PC and IRD1. 
*********************************************************************** 



;010' 

PUSH,iNTPEND OR TIMER?, 

NEXT/IE. SERV. IP. TS2 



;01 1 

MTEMPO RCR0].RR,24 Q PCBACK, 
CLEAR FPD. 
NEXT/DS.DIVP.8AD 



;101 ■ 

MCTEMP3] ZLIT0C2], 
NEXT/DS.I5IVP.PCK,12 

;no • 

HCTEMP3]^ZLIT0C23, 
NEXT/DS.DlVP.PCK.12 



More left to string, check for ints., 
RETURN -1 for next byte or +4 



TEMPO (PC-PC8ACK) in low byte, 
Q_PCBRCK, fix PC and IRDl 



;Load int. code 2, pack up 
;Load int. code 2, pack up 
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122A. 008^,0E7D,0A33,0047,0909,A 378* 
U 1225, 08OA,OE7D,0A33, 0047,0922, 6 378* 

U 1226, 0980, 7C12,0A77, 8047, 0122, 8 
U 1227, 0586,AC37,0030,08A7,012F,7 



U 1228, 0C86,453D,C033,0047,012F,7 

U 1229, 0D86,4C37, 0030, 0847,0120, 6 

U 1206, 0086,4501 ,0013, 0047, 012F, 6 

U 12F6, 0880, 0E71, 2030, 0047, 012F, 7 



27781 
27782 
27783 

27784 =0 

27785 DS.DJVP.DVIN.1: 



Here on WX.NE.O? split from leading byte reads, DV 



********************************************************************** 



;Q 



27736 

277^7 

27788 

27789 

27790 

27791 

27792 

27793 

27794 =0 

27795 

27796 

27797 

2779B 

27799 

27800 

27801 

27802 

27803 

27804 

27805 

27806 

27807 

27808 

27809 

27810 =0 

27811 DS.DIVP.DVIN.DIG: 
27812 
27813 
27814 
27815 
27816 
27817 
27818 
27819 
27820 
27B2^ 
27822 
27823 
27824 



RCTEMP123 RB-1, ;Byte is zero, anymore bytes left in 
WX.EQ.O?,REXT/DS.D]VP.DVIN.INT ;DV? 



• T 

RCTEMP123 RB-1, 
CLEAR FLA50,WX.EQ.O? 



;Byte is non-zero, is it sign byte?, 
;and clear FLAGO for possible use later 



;0 •- ; 

wa MCTEMP7D.AND,ZLJT0l0F0J, ;No, is this 1 digit (low nibble) or 
WX7NE.0?,NEXT/DS.P1VP.DVIN.D1G ;two? 



;1 

MCTEMP4D ZLITOCn, 
NEXT/DS.UlVP.TMPSPL 



;Yes, DV is 1 digit + sign, we don't 
;care if it is + sign, load TEMP4 and 
;enter MTEMP loading code 



*********************************************************************** 
; Nonzero, nonsign byte has been read. RTEMP12 has ff bytes left in DV 
; AFTER this byte, DREG has GPR2-1. =0 is 1 digit this byte (high nib 

; zero) , =1 is 2 digits. 
*********************************************************************** 



;0 

MCTEMP4] RCTEMP12],SLJ, 
NEXT/DS.DIVP.TMPSPL 



. 1 



M[TEMP4].ZLIT0[1] 

MCTEMP4]^MB+(RCTEMP12].ASL.1) 

6,0-1 



;TEMP4^DV(LDNLZ), 1 digit this byte 
;TEMP4.DV(LDNLZ), 2 digits this byte 



;And fix DREG to account to 2 digits 
;read already 
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u 12F7, 0980, 0C30,06F0, 3847, 0916, 5 377* 



U 1165, 0D80,0C30,06F0,78A7,0916,9 377* 
U 1167, 0181,DC37,1030,OOA7,012F,8 



U 1169, 0580, 0C30,06F0,B847, 0916, D 377* 
U 116B, 0D81,DC37,1O30,08A7,O12F,9 



U 1160, 0181,DC37J030,1847,012F,8 
U 116F. OD81,DC37,1030,1047,012F,A 



U 12F8, 0986JC37,0030,00A7,012F,9 
U 12F9, 0986, 2C37, 0030, 0047, 012F, A 
u 12FA, 0586, 3C37, 0030, 0047, 012F, 8 



27825 OS-DJVP.TMPSPL: 
27826 



W8,D-2LIT0C7J,we<31-30>? 



;Now split to decide which MTEMP to 



,01 

WB D-ZLlT0C15.J,WB<31-30>?, 
NEXT/DS.D.VP.THPSPL.I 



; deposit this fraction of a longword 
;in. DREG has DR(LDNL2) MINUS THE 
;NUMBER OF DIGITS IN THE BYTE JUST READ. 



;D>=7., we aren't in TEMPO 



;11 

RNUM Q ZLITOCOJ, 
NEXT7d5.DIVP.MT1 



27827 

27828 

27829 

27830 

27831 

27832 =01 

27833 

2783A 

27835 

27836 

27837 

27838 

27839 

278A0 

27841 =01 

27842 DS.DIVP.TMPSPL.1: 

27843 ;01 

27844 WS D-ZLIT0C23.],WB<31-30>?, 

27845 NE5!T/DS.DIVP.TMPSPL.2 

27846 

27847 ; 11 

27848 RNUM Q ZLIT0C1]- 

27849 NEXT7d5.DIVP,MT2 
27850 

27851 =01 

27852 DS.DIVP.TMPSPL.2: 
27855 ;01 

27854 RNUM Q ZLIT0C3], 

27855 NEXT7DS.DIVP.DRDV 
27856 

27857 ; 11 

27858 RNUM Q ZLIT0C2], 

27859 NEXT7dS.D1VP.MT3 
27860 
27861 

27863 ; Zero unused high MTEMPs 

27865 

27866 DS.DIVP.MT1: 

27867 ; ; 

27868 MCTEMP1] ZLITOCOJ 
27869 

27B70 DS.DIVP.MT?: 

27871 ; ; 

27B72 MCTEMP2] ZLITOCOD 

27B7S 

e7%7ii DS.D1VP.MT3: 

27875 ; ; 

27876 MCTEMP33 ZLITOCOJ 



No more than 1 longword total, store 
TEMPjV 



;D>=15., we aren't in TEMPI, 
; decide between TEMP2 or TEMP3 



;No more than 2 longwords totaU 
; store TbMP# 



;D>=23., we start in TEMP3, 
;load MTEMP* 



;D<23., we are in TFMP2, load code 
;and zero TEMP3 
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u 12FB, 0A80,A000,06F/i,80A7,09\7,0 338* 



U 11V0, OC80, 0751, 82A0,00A7, 0917,^ 387* 



u 1T73, C186,OC37,0A3U,0Ch7,O122,A 

U 1??A, 09A6JC37,0030,OOA7,01?^9 

U 122B, 0086, A5BE,A05A, 80^7, 01?F,C 

U i2Fr, 0084, U5b7, 0033, A0A7, 012?, D 



27877 

27878 

27879 

27880 

27881 

27832 DS.DJVP.DRDV. 

27883 

27884 

27885 

27886 

27887 =00 

27888 

27889 

27890 

27891 

27892 

27893 

27894 

27895 

27896 

27897 

27898 

27899 

27900 

27901 

27902 

27903 

27904 

27905 

27906 

27907 

27908 

27909 =11 

27910 

27911 

27912 

27913 =0 

27914 

27915 

27916 

27917 

27918 

27919 

27920 

27921 

27^21 



; RNUM % QREG have the TEMP* to store the high fractional longword. 
; TEMP4 has nV(LDNLZ), 6PR2 has DR(LDNLZ), 



W8 MCTEMP4J-RCR2], 
WB<31-30>? 



;Js DV(LDNLZ) >= OR(LDMZ)? 
; (split will be to =00 or =11) 



. 00 

we (D+CONX(1)).SRJ,WB<1-0>?, 
NEJiT/DS.DIVP.MT.FILL 



Yes, split on <1-0> of total # digits 
to get 



DVdDNLZ) < DR(LDNLZ), Q will get +0, CC will get +0. Case is of the 
form: 



xxxxx 



yyy 



( Dividend < Divisor ) 



FLA60 was cleared at DS.DIVP.DVlN.1+1 when the first nonzero DV byte 
was read. TEMP4 (DV(LDNLZ)) will be loaded with 6PR2 (OR(LDNLZ)) 
so the Q(extra) value will be one less than Q(LD), The *'2ero high 
dest. bytes" code will zero all of except for the sign byte (or 
do nothing if 0(LD)=1 or 0) and the first % last subtraction will 
produce a zero digit in the sign byte. After loading TEMP4 % 
setting FLA60, we branch to DS.D1VP.MT2 to clear the upper TEMPs 
and enter this code again. FLAGO being one indicates that the 
TEMPs have been cleared. 

11 ; 

MCTEMP0]^ZLIT0C03,FLAG0? 



;0 

MCTEMP1] ZLJ10C0],SET FlAGO, 
NEXT/DS.I51VP.MT2 



;Zero TEMPI, set flag, zero TEMP2 
;B TEMPS 



;1 • 

MCTEMP4]_RCR23 



RCTEMP13] 0, 
NEXT/DS.Dl\/P. PRE. STACK 



;TEMP's are clear, DV(LDNLZ).DR(LDNLZ) 

* 

iciear for packing if interrupted. 
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U 117^, 0887,02B7,0B01.D8E7,010C,0 



U 1175, 0A8A,73B7,001C,00^7,0117,8 



U 1176, 0C84,75B7,002C. 00^7,0101. 2 



U 1177, 0^87,056E,A031,C0^7,0106,2 



U 1178, 008A,0E7D,0033,00A7,051B,A 



u 1179, 0880, 0730, 2B10J8E7,010C,0 



U 117A, 088A,338£,A0U, 00^7, 012^, C 



28-N0V-83 16.'30i35 " CLOKX Rev 13.00, Clock rate = 160ns Page 

ongword 



27924 

27925 

27926 

27927 

27928 

27929 

27930 

27931 

27932 

27935 

2793A =00 

27935 DS.DIVP.MT.FJLL: 



CLOKX Rev 13.00, Clock rate = 160ns 
Initialization 

DREG has # of digits to get after JEi^P? 

TEMP7 has byte read in already 

RNUM and QREG has TEMP* for the longword fracti 

Unused TEMPs have zero loaded 

PC points to next DV byte 

RTEMP12 has number of bytes left in OV 

Here on <1-0> split on total # of digits to get in COV] for longword 

fractional alignment. 
********************************************************************** 



684 



;Q0- 



MCTEMP.R3RCTtMP73.RR. 8, 
IP. TS?,NE5!T/DS.DJVP.MT. LOAD 



;01 

rctemp.r3 mctemp73.rr.16, 
next/ds.dTvp.mt.fjll.w 

;10 -- 

RCTEMP.R3MCTEMP73.RR. 24, 
NEXT/DS.DTVP.MT.FILL.3B 



;11 

MCT£MP,R3 RCTEMP73, 

next/ds.dTvp.mt.fjll.l 



27936 
27937 
27938 
27939 
27940 
27941 
27942 
27943 
27944 
27' 45 
27' 46 
27'M7 
27948 
27949 
27950 
27951 
27952 
27953 
27954 
27955 

27956 =00 

27957 DS.DIVP.MT.FJLL.W: 

27958 ;00 

27959 RCTEMP123 RB-1,PUSH, 

27960 NEXT/DS.SR.18 
27961 

27962 

27963 ;01 

27964 D.D-C0NX(2), IP. TS?, 

27965 nEXT/DS.OIVP.MT.LOAD 
27966 

27967 

27968 DS.DiVP,PCK.12: 

27969 ; 1 0- ■ 

27970 RCR03 RB.OR. (MCTEMP33.RR.16) , 

27971 NEXT/5S.DIVP.PCK.12.C0N 

27972 = 



;Byte left, load it into low 
;byte, anything pending? 



;Word left, shift this byte around 
;3bytes left, shift this byte around 



Longword is high traction, hold onto 
this byte 



«<^***************»************«**************************************« 

Continuation of word fraction read 

******************************************** t^******************* ****** 



We*re reading another byte of DV, 
read next byte, patch In and and 
load current TFM 



P' 



RETURN+1 is ok, TEMP has word, 
split on something pending, account 
for 2 more digits read 



RETURN+2 is exception, code is 
loadtd,mask Into GPRO and pack up 
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U 1012. 0^85,759E,A015,60A7.012F,D 
U 1016- 0186, 3C37, 0030, 10^7, 0117, A 

U 12FD, 0887, 0292, A013,A0A7,012F,E 
U 12FE, 0*^84,0750, 0013, 00A7,012F,F 

U 12FF, 0880, 0730, 2B20,18E7,010C,0 



;*****«***t****** ***»»*******«*»***•*** *i» ****************************** 

; Continuation of 3 byte fraction fill 



27973 
27974 
27975 

27976 =0** 

27977 0S.DiVP.MT.FJLL.3B: 

27978 ;0** 

27979 RCTEMP13] ZEXT(X8) PC PC+2, 

27980 NEXT/DS.DTVP.MT. FILL. 38.1 
27981 

27982 ; 1 ** 

27983 MCTEMP3],ZL1T0C2], 

27984 NEXT/DS.I51VP.PCK.12 
27985 

27986 

27987 DS.D1VP.MT.FILL.3B.1: 

27988 ; ; 

27989 MCTEMP.R] MB.OR. (RCTEMP13].RR. 16) 
27990 

27991 
27992 
27993 
27994 
27995 
27996 



;Read next word 

•BUS exception, pack up, code #2 



RCTEMP12] RB-C0NX(2) 



;We read 2 more bytes of OV 



d d-c0nx(4) jp.ts?, 
nExt/ds.divp.mt.load 



;dnd 4 more digits, any ints. 
;penaing? 
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;u 1062, 0485, 759E, 4013, 60A7, 0117, C 



u 1066, 0186, 3C37, 0030, 1047, 0117, A 



U n7C, 0087, 0292. 4023, 4047, 0518, A 



U 1170, 0C84,073C, 0013, 0047, 0130,0 



117E, 0884, 35BE, 4014, 0047, 0124, C 



p 



^300, 0180,0C30,?030, 5047,01 30,1 



.J ^301, CC84,0F7D.0B33,''8E7,010C,0 



; Continuation of high longword fraction read 



;Read in next WORD 

i * 

;BUS exception, pack up (code #2) 



27997 
27998 
27999 

28000 =0** 

28001 OS.DIVP.MT.FJLL.L: 

28002 ;0»» 

28003 RCTEMP13] 2EXT(X8) PC PC+2, 

28004 NEXT/DS.DTVP.MT, FILL. C.I 
28005 

28006 ;1** 

28007 MCTEMP33 ZL1T0C2], 

28008 NEXT/DS.I51VP.PCK.12 
28009 

28010 =00 

28011 DS.DIVP.MT.FILL.L.l: 

28012 ;00 ; 

28013 PUSH,NEXT/DS.SR,18, :Patch byte and word together, read & 

28014 MCTEMP.R] HB.OR. (RCTEMP133.RR,24) ;mask in next byte, RET +1 or +2 
28015 
28016 
28017 
28018 
28019 
28020 
28021 
28022 
28023 = 
28024 

28025 DS.DIVP.MT.FJLL.Ll: 

28026 ; 

28027 D D-ZLJT0C6] 
28028 
28029 
28030 RCrEMPl23.RB-1JP.TS? 



; 01 ; 

RCTEMP123 RB-C0NX(2), ;We read 3 more bytes from DV (-1 done 
NEXT/DS.DlVP-MT.FiLL.Ll ;2 cycles later) 

;10 ; 

RCROJ RB.0R.(MCTEMP3].RR.16), ;BUS exception from read, int, 
NEXT/15S,D1VP.PCK.12,C0N ;code #2 is loaded, pack up 



;3 more bytes=6 more digits 
;Anything pending? 
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U IQCO, 0881,D08e,123D,80A7,0907,3 ^00* 



10C1, 0A80,0O36.4AF0.00A7,0AF7,0 



U IOCS, 0186, 3C37, 0030, 1047,0117, A 



U 1073, 0885, 7593, 40?C,?0A7, 0130, 2 
U 1077, 0186, 3C37, 0030, 1047,0117, A 

U 107F, 048A, 0537, 0033, 4047, 0130, 4 

U 1302, 0180, 0C30, 2030, 4047, 0130, 3 
U 1303, 0C84,073C, 0023, 0047, OIOCO 



; Here from high fraction read on IP.TS? split, or from reading 1 of 3 
; (maximum) next LONGWORDs to DS.OIVP.MT.LOAD: directly. 



.101 

MCTEHP3],ZLIT0C2], 
NEXT/DS.t5lVP.PCK.12 



28031 
28032 
28033 
28034 

28035 =000 

28036 DS.DIVP.MT.LOAD: 

28037 ;000 

28038 RNUM Q Q-1 ,WB<5-0>?, 

28039 NEXT7d5,DIVP.MT.LOAD.SPL 
28040 

28041 DS.DIVP.MT. LOAD. INT: 

280^2 ;001 

28043 PUSH, IMPEND OR TIMER?, 

28044 NEXT/IE. SERV,IP.TS2 
28045 

28046 =101 

28047 

28048 

28049 

28050 = 

28051 

28052 

28053 

28054 

28055 

28056 

28057 =110011 

28058 DS.DIVP.MT.LGAD.SPL: 

28059 ,-110011 

28060 RCTEMP.R]^XB PC_PC+4, 

28061 next/ds.dTvp.mt.load.lw 

28062 

28063 ; 1 1 01 1 1 

28064 MCTEMP3],ZLIT0C2], 

28065 NEXT/DS.I5IVP.PCK.12 
28066 

28067 =111111 

28068 ; 1 1 1 1 1 1 

28069 RCTEMP13] HCTEMP0J.CLR3B, 

28070 NEXT/DS.DTVP.DV.SHF 
28071 

28072 

28073 DS.DIVP.MT.LOAD.LW: 

23074 

28075 D D-ZLIT0C8.] 

28076 

28077 ; - 

28078 RCTEMP123 RB-C0NX(4), 

28079 NEXT/DS.DTVP.MT.LOAD 



Nothing pending or RETURN-1, 
Back down 1 MTEMP and see if done 



/Something pending, RETURN -1 or +4 



; Interrupt code ff2, ^ack up 



=110011 is read & store next LONGWQRD. 
=110111 is BUS exception, pack up (from =110011 split). 
=111111 is RNUM Z QREG went negative, we are done loading CDV3. 
********************************************************************** 



;BUS exception, pack up, int. code #2 



;RTEMP13.last CDV] byte read 



;8 less digits left (unless sign Iw.) 
;4 le^s bytes left in DV, loop back 
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U 130A, 0A80,05BE,^A33,00A7, 0918,0 322* 



U 1180, 0C80, 0022, AA3D,80A7, 0122, C 



U 1181, 0186, 7C37, 0030, 00A7, 0528, A 
U 1182, 0C80,058E,4037,8AA7,0130,5 



U 122C, 0186, 7C37, 0030, 00A7, 0528, 4 

U 122D, OC80,05BE,A037,8AA7,0130,5 

U 1305, 0886,B5BE,AO30,C0A7,0130,6 

U 1306, 0086,A5BE,A030,80A7,0130,7 

C 130/, 0086,958E,A030,AO'!.7,0130,8 

U 1308, 0886, 85BE,Ae70, 18^7, 0118, 5 



28080 

28081 

28082 

28083 

2808A DS.DJVP.DV.SHF: 

28085 

28086 

28087 

28088 =00 

28089 

28090 

28091 

28092 

28093 

2809A 

28095 

28096 

28097 

28098 

28099 

28100 

28101 



***** H» » HI* t ************************************************* ********** 

RTEMP13 has last byte read in high byte, zero in low 3 bytes. 
********************************************************************** 



W8.RCTEMP12],WX.EQ.0? 



;Was all of DV read? 



;00 

W8„D,WX,EQ-0?, 
NE5(T/DS.DIVP.DI6SHF 



No, DREG is zero if we read exact amt., 
-1 if we read 1 more than needed 



********************************************************************** 

Enter below: 

1) At DS.DIVP.MT, SHIFT: because all of DV was read. Shift out 
sign nibble. 

2) At DS.DIVP.DIGSHF: from =00 split above. All of DV was not read, 
=0 is 1 more digit was read than desired, shift out low nibble, 
=1 is CDV] is fine as is, store it on stack. 

******* *************************************************************** 



28102 =01 

28103 DS.DJVP.MT. SHIFT: 

2810A ;01 

28105 PUSH,NEXT/DS.DJV10.DJVP, 

28106 HCTEMP73 ZLITOCOD 
28107 

281 08 ; 1 — 

28109 VA RCSP3, 

28110 NE5JT/DS. DIVP. PRE. STACK. 1 

28111 = 
28112 
28113 =0 

281U DS.DJVP.DJGSHF: 

281 1 5 ; 

28116 PUSH,NEXT/DS.DIV10.DJVP, 

28117 MCTEMP7]^ZLJT0C03 
28118 

28119 DS.DJVP. PRE. STACK: 

28120 ;1 

28121 VA RCSP] 
28122 

28123 0S.DIVP.PRE.STACK.1: 

2812A 

28125 HCERRC0D3 RCTEHP3] 

28126 

28127 ; - 

28128 MCTEMP10] RCTEMP2] 
28129 

28130 

28131 METEMP9] RCTEMP1] 

28132 

28133 ; 

2813A ft[TEMP8] RCTEMP0J,ALUS? 



;Divide TEMP0-TEMP3 by 10. 
;Piepare to store C0V3 on stack 



;Divide TEMP0-TEHP3 by 10, RETURN +1 

;TEMPs are shifted, VA.top of stack 
•Move CDV] to high MTEKPs 



;What is DR sign? 
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U 1185, 0586, 2C37, 0030, 08^7, 0130, 9 

U 1187, 0186, 2C37, 0030, 00A7, 0130, 9 

U 1309, 0886, 1267,0023, ^047, 0130, A 

U 130A, 0D81,BC10, 2030, 8AA7, 0101,0 

U 1308, 0081, D0B8, 1230,8^^7,0900, 7 AOO* 



u 1007, OC8A,05B2,A837,98E7,010D,8 



U 100F, 0081, 0592,^020, 0508,0130,6 



U 1010, OD81,DC37,1AfO,58^7,O^F7,0 



U 1013, 0186, 3037,0030, 10^7,0117, A 



U lOV., 0186, 5(37,0030, 10^7, 0117, A 



Decimal String 



; We move up stack workspace area while moving down MTEMPs. Loop will 
; exit when RNUM (QRE6)=7. 



;01 ■ 

MCTEMP2] 2LIT0C1J, 
NEXT/DS.DIVP. STACK 



;11 

MCTEMP2].ZLir0C0] 



28135 ,T0C * 

28136 

28137 

28138 

28139 

28U0 

28U1 =01 

28U2 

28U3 

28KA 

281A5 

28U6 

28U7 

28U8 

28U9 DS.DIVP. STACK: 

28150 

28151 MCTEMP1] RCTEMP13J.RR.24 

28152 

28153 ; 

2815A VA D MCVAD-ZLIT0C16.J, 
28155 NEST7DS. DIVP. STACK. JNT 
28156 

28157 DS.DJVP. STACK. LOP: 

281 58 

28159 VA VA+4,RNUM Q 0-1, 

28160 W8<5-0>?,NEXT/nS.DlVP, STACK. WR 
28161 

28162 =00000 

28163 =00111 

2816A DS.DJVP. STACK. WR: 

28165 ;00111 

28166 RCSP] D,IP.TS?, 

28167 NEXT/DS.OIVP.OFIX 
28168 

28169 =01111 

28170 ;0ni1 

28171 WRITE MCTEMP.R],SiZECLONG], 

28172 NEXT/DS.DIVP. STACK. LOP 
28173 

28174 DS. DJVP. STACK. JNT: 

28175 -10000 

28176 feNUM.Q ZLJT0C11,], 

2B^77 push,jNtpend or timer?, 

28178 NEXT/IE. SERV. IP. TS2 
28179 

28180 =10011 

28181 ; 10011 

28182 M[TEMP3]^ZLIT0E2], 

28183 MEXT/DS,DIVP,PCK,12 
28184 

28185 -10100 

28186 ; 10100 

28187 MCTEMP3] ZLIT0C23, 

28188 NEXT/D5,I5IVP,PCK,12 

28189 = 



Storing Dividend on Stack" 



;DR is positive 
;DR is negative 
;TEMPl_last byte read into low byte 



;Back up to beginning of workspace area 
;(to DREG for SP setting) 



Advance up stack, MTEMPs, and see 
if done (WB=7) 



Point SP past stack workspace area, 
split on ints. pending 



Nothing pending, loop back -OR" not 
finished writing stack, loop back 



Start with MERRCOD, check for ints, 
before writing to stack, RETURN 
-1 c +4 



;BUS exception, pack up, code ft2 



;Ints, pending, pack up, code #2 
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u 1008, 0880, 05BE,A035,A4A7, 0130, C 



U 10D9, OD86,3C37,OAFO,18A7,OAF7,0 



U 10DD, 008A,63BE,-!.005,0047,0133,A 



28190 ,TOC 

28191 

28192 

28193 

2819-!. 

28195 

28196 

28197 

28198 

28199 

28200 

28201 

28202 

28203 

2820A =000 

28205 DS.DJVP.OnX: 

28206 DS.DIVP.REE,3: 
28207 
28208 
28209 
28210 
28211 
28212 
28213 
282U 

28215 =101 
28216 
28217 
28218 
28219 = 



Decimal String 



Zeroing high dest. bytes' 



a 



'"IcLilatc the 



Here on iP.TS? split after sdving [DV] on Stack. We 

high number of digits to get 2eroed via the following algorithm: 

Q(extra) = Q(LD) - DV(LDNLZ) + DR(LDNLZ) - 1 

If Q(extra) Is > 0, Q(extra) Is the number of high (most significant) 
digits to get zero'd (ie, extra digits). If = 0, nothing Is done. 
Jf < 0, Q(extra) Is the number of output digits to be swallowed by 
the DIVP main loop before beginning to write the Infinite precision 
least significant digits of the quotient, 
*********************************** i*****************************^**** 



;000- 
VA_RCR5],NEXT/DS.DJVP.QFJX.1 

;001 

PUSHJNTPEND OR TIMER?, 
NEXT/IE. SERV. IP. TS2, 
MCTEMP3] ZLIT0C3] 



;VA^O MSD address 

/Something pending, RETURN-1 or +^ 



;101 — 

R[R^] RB.0R.(MrTEMP6].RR.8), 
NEXT/PS.DIVP.PCK,3^ 



TEMP3 has int. code#3, load 
TEMP6, finish packing 
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U 130C, 0086, ^5D3, 0951, 80A7, 0122, E 



U 122E, 0586. AC10, 0030, 08^7, 0122, F 



U 122F, 0A86, 4001, 0B6A, 8047, 0918, 9 374* 



U 1189, 0080,0036,4970,0047,0123,0 



U 118B, 0880, 40C1, 0280,8047,0923,0 344* 



U 1230, 0980, 0C37, 0030, 2807, 0130, D 



U 1231, 0980, 0C37, 0030, 6307, 0130, D 



28220 

28221 

28222 

c?8223 

28224 

28225 

28226 

28227 

28228 

28229 

28230 

28231 

28232 

28233 

28234 

28235 

28236 

28237 

28238 

28239 

28240 

28241 

28242 

28245 

28244 

28245 

28246 

28247 

28248 

28249 

28250 

28251 

28252 

28253 

28254 

28255 

28256 

28257 

28258 

28259 

28260 

28261 

28262 

28263 

28264 

28265 

28266 

28267 

28268 

28269 

28270 



6 
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is ( (TEMP6.SL)+PSL<C 
, the +PSL<C> in the c 
ion will cancel out. 
ra) commutation, 
extra) is >= 0, we set 
odd dest.) since the 
evenness/oddness. If 
Q(extra) + ( Q(LD)<0> 
value will indicate in 
result is even, we hav 
ra) and 0(LD), in whic 
e result is odd, we ha 
(LO), and the first 
**Note that the case 

GRP2, so O(exrra) wil 

**************************** 



****************************************** 



Q(LD) 


is =1 


equat 
Q(ext 


Jf Q( 


= 1 if 


Q(LD) 


This 


this 


Q(ext 


If th 


and 


byte. 


TEHP4 



> ), and DV(LDNLZ) is 
ale. of Q(LD) and the 
If PSL<C> is =0, we do 



flags 
first 

0(ext 

) 

which 
e an e 
h case 
ve an 
digit 

of DV 

I get 
****** 



based on PSL<C> 

digit placemen 

ra) IS <0, we se 

CQ(LO)<0> i 

nib. digits s 
ven Q(extra) and 

digits begin 

odd/even or even 

goes in the high 

TLDNLZXDRdDNLZ 

0(LD)-'1 (for eve 
**************** 



(TEMP4). If PSL<C> 
-1 in the Q(extra) 
the -1 in the 

(=0 if even deot., 
t will depend on 
t flags based on: 
s PSL<C>] 
tart (high/low). 

0(L0) OR an odd 
in the low nibble, 
/odd pair of Q(extra) 

nibble of the first 
) caused 

n or odd Q(LD)). 
***************i4**** 



If 



DS.DIVP.QFIX.1: 



MCTEMP4] (RCTEMP63.ASL.1)-MB, ;Do partial Q(LD)-DV(LDNLZ) 
PSL<C>? " 



=0 



• 0^ 

MCTEMP4]_MB-ZLIT0C1] 



;+0 -1.. (Even Q(LD)) 



; 1 ; 

MCTEMP4D HB+RCR2D,SI6ND CMP?, ;(Odd Q(LO))..Make O(extra) by adding 
SIZECL0N5] ;DR(LDNLZ), what is sign? 



=01 



;01 ; 

PSL<C>?,NEXT/DS.DIVP.OFIX. FLAGS ;>=0, split on evenness - oddness of 

;Q(LD) 



;11 

W8 MCTEMP4D+RCZER03+PSLC, 
W8^0>? 

=0 

DS.DIVP.QFIX. FLAGS: 

;0 

FLAGS^ZLIT0C53, 
NEXT/DS.DIVP.UFIX.SPL 



;Q(extra) + (0 if even dest,, 1 if odd 
; dest.).. is result odd/even? 



;1 ■ 

FLAGS.ZLITOCOCJ 



First digit goes in low nibble of 
first Q byce, set flags accordingly & 
init. <ZV> images 



First Q digit goes in high nibble of 
first Q byte, set flags accordingly Z 
init. <ZV> images 
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U 130D, OC80,05BE,AB61,OOA7,0906,8 351* 



U 1067, 0586,6C10,0AF0,08A7,0123,2 



U 1068, 0080,0C37,0AC0,05D8,04F7,0 

J 1069, OC86,55BE,AO^l,80A7,0130J 
U lO^A, 0C86,55B[,AO31,80A7,0130,F 

li 10eC, 0586, 3C37, 0030,20^7,013?, 6 



28271 
28272 
28273 
2827A 

28275 DS.DIVP.QFIX.SPL: 

28276 DS.DIVP.REE.4: 
28277 



********************************************************************** 
FLAGS are set, TEMPA has O(extra) 

********H*********ik******t*********«r*** ******************************** 



U8 RCTEMPA],SIZECLON63, ;What is sign of O(extra)? 
SJBND CMP?,NEXT/DS.DIVP.QFIX.F]L 



; 01 1 1 

MCTEMP6J MB-ZLIT0C1J,FLAG3?, 
NEXT/DS.PlVP.QFJX.FJL.CK 



********************************************************************** 
Here on SI6ND CMP? split. If <= zero, fine, else write high zero 
Q-bytes checking for ints. with each write. 

********************************************************************** 



28278 
28279 
28280 

28281 =0000 

28282 =0111 
28283 
2828A 
28285 
28286 
28287 
28288 
28289 
28290 
28291 
28292 

28293 =1000 
2829A DS.OJVP.OFJX.FJL: 

28295 ; 1 000 

28296 PUSH, SJZECBYTE], WRITE ZLJT0C03, 

28297 INTPEND OR TIMER?, 

28298 NEXT/IE. SERV. IP, TS2 
28299 

28300 DS.DJVP.QFIX.PRE.SS: 

28301 

28302 

28303 

2830A 

28305 

28306 

28307 

28308 

28309 =1100 

28310 

28311 

28312 

28313 = 



RETURN-1 from write/int. check, 
(Q(L8)-1) (Q(LB)-1)-1 (another byte 
written), what is digit/nib, flag? 



;1001 

MCTEMP5] RCTEMP6J, 

NEXT/DS.5IVP.SS 



;1010 

MCTEMP5]^RCTEMP6], 
NEXT/DS.PlVP.SS 



;1100 ■ 

MCTEMP3]^ZLIT0[A], 
NEXT/DS.DlVP.PCK.A 



Q(extra) is (still) >0, write 
zeroes, check for ints., return 
-1 or +A 



■Ok, load TEMP5 with remaining Q(LB)-1 
;0k, load TEMPS with remaining Q(LB)"1 



BUS exception/ints. pending, 
pack up, int. code #A 
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u 1232, 045E,A080,OB6D,80A7,0918,C 380* 
U 1233, 0986, AC10,0B60J0A7, 0918, C 413* 



U 118C, OD81,BCn,0030,OCA7,0106,8 

U 1180, ODOl, sell, 0030, 0CA7, 0106, 9 
a 118E, 011E,4C37, 0030,0047, 0130, E 



U 130E, 0846, 5E7C, 0031, 8047, 0130, F 



********************************************************************** 

s 



Here after writing a jero byte to high on FLAG3? split. 

=0 is we wrote 1 digit to (first byte, even dest.), =1 i 

2 digit byte. 
********************************************************************** 



28314 
28315 
28316 
28317 

28318 

28319 =0 

28320 OS.DIVP.QFIX.FIL.CK: 

28321 ;0— ■ 

28322 SET FLAG3,MCTEMP4] M8-1, 

28323 SIGND CMP?,SIZECL0RG], 

28324 NEXT/DS.DIVP.QFIX.FIL.CK1 
28325 

28326 ; 1 

28327 MCTEMP4] MB-ZLIT0C2J, 

28328 SIZECL0N5], SIGND C^1^^ DEF? 
28329 

28330 =00 

28331 DS.DIVP.QFIX.FIL.CK1: 
28332 
28333 
28334 
28335 
28336 
28337 
28338 
28339 
28340 
28341 
28342 
28343 
28344 = 
28345 
28346 
28347 
28348 
28349 



All future bytes will be 2 digits, 
dec. count by 1 digit, what is sign? 



;2 digits in this byte, what is 



;00' 

VA MCVA3+ZLIT0[1], 

NEXT/DS.DIVP.QFIX.FIL 



;>0, more digits to zero fill 



;01 ; 

VA MCVA3+ZLIT0C1], CLEAR FLAGO, ;=0, all done, do StateSave 
NEJiT/DS.DIVP.QFIX.PRE.SS 



;10 • 

METEMP4J,ZLIT0C0J, CLEAR FLAG3 



MCTEMP5].RCTEMP6]+1,SET FLAGO 



<0, do NOT move on to next byte, 
this byte has "i Q digit in low 
nibble'*, ie. next (first real) Q digit 



And copy Q(LB)-1 (plus 1) to TEMPS, 
we really zeroed only 1/2 of a byte, 
next digit goes in low nibble 
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28350 .TOC 

28351 

28352 

28355 

2835A 

28355 

28356 

28357 

28358 

28359 

28360 

28361 

28362 

28363 

2836A 

28365 

28366 

28367 

28368 

28369 

28370 

28371 

28372 

28373 

28374 

28375 

28376 

28377 

28378 
28379 
28380 
28381 
28382 
28383 
28384 
28385 
28386 
28387 
28388 
28389 
28390 
28391 



Decimal String : StateSave" 

****»**«*********«**n**** ************* ******************************** 

On Unpacks, int. code causes a StateSave unpack, ie. an unpack that 
restores the state of the instruction before entering the divide 
loops. State is stored in GPR's 6 stack now — no packina is done 
in ints. /exceptions. TEMP6 is copied to TEMP5 before packing, and 
FPDOFFSET^ZLITOCll.L 

Here with TEMP5 containing Q(Le)-l, accounting for any zero'd bytes 
written to Q during initialization. 

A StateSave is: 

Done already: 



Stack: (OldSP-D 



(OldSP-16) 



(SP) 



I MTEMP8 ! MTEMP9 1 MTEMP10 I MERRCOD 1 
User (SP)-16. 



Done in StateSave (* means value is + or 0): 



FFDOFFSET 



GPRO 



GPR2 



GPR4 



#0 
#1 
#2 
ffZ 

ffO 
ft) 
ff2 
ftl 

ftO 
ft) 
tt2 
ftZ 



2LIT0C11.3 

FLAGS* 

TEMP2* 

Int. Code <?ero)(0) 

(PC-PCBACK) 

{DR(LDNLZ)) 
(New) TEMP5* 
TEMPA 
TEMPI* 

VA-6PR5* 

PC<XB) - 6PR3* 

(DR<LD)) 

Unused, filled zero 



********************************************************************** 
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U 130F, 0081, 8000,2035, A047, 0131,0 

u 1310, 008^,0022,4035,0047,0119,0 

U 1190, 0C84,23BE,A024,0047,053F,2 

U 1191, O0B7,AOOO,O03A,CO47,053E,A 

u 1192, 0C9C,03eE, 4025, 0047, 0131,1 



J 1311, 099E,CC37, 0820, 5847, 0923, 4 350* 



28392 OS.DJVP.SS: 

28393 

28394 

28395 

28396 

28397 

28398 

28399 =00 

28400 



0_MCVA]-RCR53 
RCR43.D.OR.RB 



;D_VA offset from GPR5 
;GPR4.VA-6PR5 



;00- 



RERO] RB.OR.(MCTEMP2].RR.24), ;6PR0 TEMP2 masked in byte^l, 
PUSH,/5EXT/DS.SR.6PR0]N. FLAGS ;mask in FLAGS 



;01 

STEPC 14., 
PUSH,REXT/DS.SR.21, 
MTEMPO PC-RCR3D 



;Load stpec for aborting main loop. 
;Load 6PR2, Get PC<XB) offset 



28401 

28402 

28403 

28404 

28405 

28406 

28407 

28408 

28409 

28410 

28411 

2841? = 

28413 

28414 OS.OIVP.REE.O: . . 

28415 ; -; Load stepc for aborting mam loop- 

28416 DEC STEPC, ;STEPC,V 

28417 MCFPDOFFSET] 2LIT0C11.], ;Load FPDOFFSET for IE. PACK. DONE 
2R418 COUNT OR INT"TIMER?,Si.?ECL0N6: ;branch in lANDE code, is 
28419 ; anything pending? 



;10 - 

DEC STEPC, 

RCR4] RB.OR.(MCTEMP0J,RR.24) 



STEPC 13 
GPR4 Ts done 
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123A, 0D9E,0C37, 0030, 0047, 0119, 5 
U 1235, 0480, 0036, AAF0,0OA7,0AF7,0 



U 1194, 0086, 0C37, 0050, 0047, 0119, 5 

u 1195, 0886, 8000, 4023, 004', 0131, 4 

J 1196, 0486,8001,4022,0047,0131,5 

U nQ7, 0480, 0036, 4AF0. 0047, 0AF7,0 



28420 .TOC 

28421 

28422 

28423 

28424 

28425 =0 

28426 

28427 

28428 

28429 

28430 

28431 

28432 

28433 

28434 

;i8435 

ii8436 

;i'8437 

28438 

28439 

28440 

28441 

28442 

28443 

28444 

28445 

28446 

28447 

28448 
28449 



Decimal String 



Main Loops' 



********************************************************************** 
StateSave has been done, here on IP.TS? BUT. 

.Q ; STEPC 11. for abortina main loop 

MCTEMPO] ZLIT0C0],DEC STEPC, ;Nothing pending or timer service, 
NEXT/DS.DIVP.ML.S ;Zero Q digit holder and begin calc. 



;1 

PUSH,JNTPFND OR TIMER?, 
NEXT/IE. SERV. IP. TS2 



•Something pending, return -1 or 
;go to IE. PACK-DONE 



Enter below 3 ways: 

1) At DS.DIVP.ML.TO: on a FLAGO? split. 

=00 is previous digit completed a byte, zero TEMPO. 

=01 is previous Q digit was the high nibble, leave TF'iPO as is. 

2) At DS.DIVP.ML.S: directly from the =0 branch taken a^ler DIVP 

StateSave. 

3) At DS.DIVP.ML.S: on a ALUS? split after ii.vrementing the proper 

digit. 

=01 IS previous pass thru loop didn't BORROW, continue 

subtracting until BORROW occurs. 

=11 is previous pass thru loop created a BORROW, check for ints- 

and restore CDV] to value before previous pass and decrement 

appropriate Q digit. 

***<tH**t****f*<t«tH**r*r*t*f<l«t**^(*i***<l***t***^***)*************** ************** 



28450 =00 

28451 DS.DJVP.ML.TO: 

28452 ;00 

28453 MCTEMP03 ZLJTOCO] 
28454 

28455 DS.DIVP.ML.S: 
28456 
28457 
28458 
28459 
28460 
28461 
28462 
28;63 
28464 
28465 
28466 



;01 

MCTEMP83 (MB-RCTEMP8]).BCD, 

NEXT/DS.UlVP.ML.S.L 



;Move up 4 lonqwords, high digits are 
;zero it 'lused 



;10 

M[TEMP83.(MB*RCTEMP8]).BCD, 
NEXT/DS.PlVP.ML.S.CGN 



; Correct CDV.l 



;11 

PUSH,JNTPEND OR TIMER?, 
NEXT/IE, SERV. JP.TS2 



Last pass was 1 too many, check for 
ints, return -1 or never 



r- 
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1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
String : Main Loops 

28467 DS.DIVP.ML.S.L: 

28A68 ; ' ; 

28469 MCTEMP9] (MB-RCTEMP9D-ALKC) .BCD, ;CI.ALK<C> after first subtract 

28A70 NEXT/DS.DlVP.ML.SKIP 
28471 

28472 1312: 

28473 QU-LOCK. CHECK: 
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u 1312, 0980,1C12,OA30,3047,OOCF,8 



U 0FF2, 0C86,A0^0,4322,80A7,007F,6 



U 07F6, OC86,bOA0,A422,D0c7,O123,6 



U 07F7, 0186,8F37,0033,C047,OOFF,8 



ij 1315, 0980,Ul2,QA30,30i;7,00CC,E 



U 1^36, 0D86,OCn, 0030, 7847,0123, 7 



U 1237, 0086, 0081, CQ7D,98<i7, 0119, 5 



28474 
28475 
28476 
28477 
28478 
28479 
28480 

28481 0FF2: 

28482 DS.DIVP.ML.SKIP: 



>**«*** force address ********** 
;10 — 

w6 mct£mp1],and.zljt0c63, 
wx:eo.o?,next/qu.check.align 



** NOT BEEN USEP ** 

SOFTWARE LOCK NOT SET 

CHECK (HEADER) FOR QUAD ALIGNMENT 



28483 

28484 

28485 

28486 

28487 07F6: 

28488 

28489 

28490 

28491 

28492 07F7i 

28493 

28494 

28495 

28496 

28497 1313: 

28498 

28499 

28500 

28501 

28502 

28503 =0 

28504 DS.DiVP.ML.DJGITi 



;***«*** **FORCE ADDRESS** ******* ; 
MCTEMPIO] (MB-RCTEMPIOJ-ALKO.BCD, 
DBZ STEPC? 



;0********FORCE ADDRESS**** *****; 
MCERRC0D]^(MB-RCTEMP113-ALKC),BCD, 
ALUS UNSGR,FLA60?, ; 

NEXT7DS.DIVP. ML. DIGIT 



;FauU if Looped more than 11 times. 
;Which Q digit are we? 



;1********F0RCE ADDRESS *** ******; 
MCERRCOD] OLIT16C120..1, 
NEXT/IE. OPER. FAULT 



;****** force address ********** 
;11 

we MCTEMP1].AND.ZLIT0C6], 
WX:eQ.O?,N£XT/QU. LOCKED. ALIGN 



?^ 



28505 
28506 
28507 

28508 
28509 
28510 
28511 
28512 
28513 
285U 
28515 
28516 
28517 

28518 

28519 

28520 DS.DJVP.ML.S.CON: 

28521 



M[TEMP0].MB+?LIT0[15J 



;1 

MCTEMPO] MB+1, 
ALUS?,NE5!T/DS.DIVP.ML.S 



Illegal BCD digits, fault. 



** NOT BEEN USED** 

SOFTWARE INTERLOCK SET 

CHECK (HEADER) FOR QUAD ALIGNMENT 

MAKE SURE IT'S NOT A BROKEN Q, 

EVEN IF IT IS LOCKED UP 



High nibble, set up to add 16. 
(10 hex), see if we sub'd too far 



(Low nibble), add and see If we went 
too far 



*#*ft4«*t*ft*llft«t**lk**«****************M«*********«********«*****«****** 

Here after adding sub. correction to MTEMP8. After correcting 
the Q digit (decrement), if this byte is finished we decide 
what to do with it. 

ft4*lkft*«4«*******«***********ft*****************************«*4******«** 



' C 7 
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I; OECMAl.MIC Decimal String : Main Loops 

L' "iSl^, 0086, 90^1,4022, 4047,0131 -6 ;28522 M[TeMP9],(MB+RCTEI1P93+ALKC).eCD ;Add in carry from last addition 
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M 



1516, 0886, A04^A022, 80^7, 0131, 7 
1317, 0C86,BO41,AA22,C0A7,0123,8 



tu 



J 



1238, OH6,OC10, 0030, 80^7, 0131, 8 
123s', 0506, OC10,04FO,08A7, 0123, C 



u 



J 



1318, O880,5592,'iA3O,O0A7-,0923,A 322* 

125A, 0C8'!.,1237,0030,A0A7,0131,8 
123B, 0180,AC11,06FO,08A7,0919,9 377* 



U 1199, OCOO, 1002, A03D,80C7, 0131, E 



J 119B, 0C8A, 1237, 0030, A0A7, 0131, 8 



28-N0V-83 16:30:35 

MCTEMP10].<M8*RCTEMP10]*ALKC).BC6 
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28523 

2852A 

28525 

28526 

28527 

28528 

28529 

28550 =0 

28531 

28532 

28533 

2853A 

28535 

28536 

28537 

28538 

28539 

285A0 

285A1 

285A2 

28543 

285-;-!. 

28545 

285A6 

28547 

28548 

28549 

28550 

28551 

28552 DS.DIVP.ML.S.HIG: 

28553 

28554 

28555 

28556 =0 

28557 

28558 

28559 

28560 

28561 

28562 

28563 

28564 

28565 =01 

28566 

28567 

28568 

28569 

28570 

28571 

28572 

28573 

28574 

28575 



MCERRC0D3 (MB+RCTEMP113+ALKC).8CD, 
FLAGO? 



;Which Q digit are we? 



;0 

MCTEMPO] MB-ZLJT0C010J, 
SET FLA6D, 
NEXT/DS.DIVP.ML.S.HIG 



Hiqh nibble, set nibble flag for low 
nibble next time 



MCTEMP03 MB-Zl JT0C0n,FLAG3?, ;We are low nibble, this byte is 
NEXT/DS,DlVP. ML. Q, CLEAR FLAGO .'finished, set nibble flaq for high 

;nibble next time and split on # of 
;dig^ts in this byte (=1 it first byte, 
;even destJ 

Enter at DS.DIVP.ML.S.HIG: after fixing TEMPO ft clearing FLAGO 
on a high nibble. If TEMP5>0 keep looping, else if TEMP4>=-1 
(0(extra)>=-1), we are done, this last high nibble is really the 
last high nibble. The TEMP4 check is made for the case of 
Q(LD)=1 or 0, and Q(extra) < 0. 



W8.MCTEMP5],WX.EQ.0? 



;Is this the last byte? 



; 

RCTEMPl] (RB M[TEMP1]).RL.4, 
NEXT/DS.DlVP. ML. SHIFT 

; 1 

W8 MCTEMP43+7LIT0C1], 
WB^31-30>? 



;No, regardless of Q(extra) we keep 
; looping 

, * 

i'Yes, are we swallowing extra digits, 
;and if so is this higri nibble the last 
;to be swallowed <Q(extra)=:-1)? 



;01 ; 

ALUS BCD SIGN.ZER0(M[TEMP1]), ;Q(extra) >= -1, this is (really) 
CLEAR FLAGO, NEXT/DS.DIVP.CC ;this last high nibble, clear <C> 

; image, do sign evaU, write last byte 

;6CC 



; 11 

R[T£MP1] (RB MCTEMP1]).RL.4, 
NEXT/DS.5IVP. ML. SHIFT 



;Q(extra) < -1, get next CDV] digit 
;from low nib. of TEMPI into high nib, 
;of low byte, enter CDV] shift code 
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U 123C, 085E,^081,0B6D,80A7,091A,0 380* 
U 123D, 0886, A081,0B6D,80A7, 0919, C 380* 

u 119C, OC80, 0592, AA40, 0508,012^,0 

u 1190, 0180, 0C12,0A37, 8047, 0123, E 
U 119E, 0986, 4C11, 0030, 0847,0131. 9 



U 1319, 0A80, 0592, AA70, 0047,0124, 2 



U 123E, 0148, 0C12,0A40,7DD8, 0124,0 
U 123F, 0C80, 0592, 4A40, 0508,0124,0 



28576 
28577 
28578 

28579 =0 

28580 DS.DIVP.ML.Q; 



; Old FLAG0=1 (TEMPO is done), here on FLAG3? split, FLAGO now has 0. 
• *******************<t*<(<^<k*********************************************** 



;Q 



MCTEMP4] MB*1,SET FLAG3, 
SJGND CMP?,NEXT/DS.DJVP.«L.Q1, 
SJZECL0NG3 



. 1 

MCTEMP4] MB+1 ,SJZECL0N6], 
SI6ND CMP? 



; 00 • 

WRITE MCTEMP0],SI2ECaYTEJ, 
WX.NE.0?,NEXT/DS.DIVP.ML.2ER 

;01 ' 

WB MCTEMPOJ.AND.ZLITOCOFOD, 
WX.EQ,0?,NEXT/DS.D1VP.ML.ZWR 

; 10 ■ 

MCTEMP43,MB+2LJT0C13 



WB MCTEMPO],WX,NE.O?, 
NEXT/DS.DIVP.ML.OVC 



28581 

28582 

28583 

28584 

28585 

28586 

28587 

28588 

28589 

28590 

28591 =00 

28592 

28593 

28594 

28595 

28596 

28597 

28598 

28599 

28600 

28601 

28602 

28603 = 

28604 

28605 

28606 

28607 

28608 

28609 

28610 

28611 

28612 

28613 

28614 =0 

28615 OS.DJVP.ML.ZWR: 

28616 ;0 — ; 

28617 WRITE MCTEMP0J.AN0.ZLIT0C0F3- ;WRITE data with clear high nibble, 

28618 SET FLA61,WX,NE,0?,SIZFC&YTtJ, ;set ov flag, split on aeroness of 

28619 NEXT/DS.DIVP.ML.ZER ;written data 
28620 

28621 ;1 ; 

28622 WRITE M[TEMP03,S1ZECBYTE], ;Wr HE data, split on zeroness 

28623 WX.NE.0?,NEXT/0S,D1VP.M..ZER 



This byte has 1 digit (high byte), 
set flag for 2 digits/byte from 
now on, are we clear to write this 
byte? 

This b)fte has 2 digits, do we clear 
high nibble, not write, or ok? 



;>0, don't inc. it anymore, write 
;byte, is it =0? 



;=0, don*t inc. it anymore, high nibble 
;must be zero (even dest.) 



;<0, whole byte is N.G., inc 
;pointer for next time 



;And check for lost data (ov) 



; TEMPO has full byte, FLA63=1, and result of TEMP4.MB+1 was 
; zero, here on WX.EQ.O? split. If ov, we clear high nibble and 
; set FLAG1. 
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u HAD, OC8O,0592,^AA0,05D8,O12A,O 
U 11A1, OA80,O592,AA70,0OA7,012A,2 
U 1U2, 0A80,0592.AA70,00A7,012A,2 



u 12A0, OD8UBC11,0030,OCA7,0131,A 
U 12^1, OD11,BC11,0030,OCA7,0131,A 

U 131A, 09e6,5C10,0030,08A7,012/«,2 



28624 
28625 
28626 
28627 
28628 

28629 =00 

28630 DS.DJVP.ML.Q1: 
28631 
28632 
28633 
28634 
28635 
28636 
28637 
28638 
28639 
28640 
28641 
28642 = 
28643 
28644 
28645 
28646 
28647 
28648 
28649 
28650 
28651 
28652 
28653 
28654 
28655 



*********»****A**H****»»***«********** ******************************** 

Old FLAG0=1, Old FLAG3=0, here with 1 digit byte in TEMPO on 

SI6ND CMP? split from Q(extra) Q(extra)+T, FLAGO has 0, FLAG3 has 1. 

If Q(extra) is <=0 we don't write byte, if >0 we do. 
********************************************************************** 



;00- 

WRITE HCTEMPOJ,SIZECBYTE]. 

WX.NE.0?,NEXT/DS.DIVP.ML.2ER 

; 01 • 

WB MCTEMPOJ.WX.NE.O?, 
NEJfT/DS.DIVP.ML.OVC 

; 1 ■ 

we MCTEMPO],WX.NE.O?, 
NE5?T/D5.D1VP.ML.0VC 



;>0, write byte, check for zeroness 
;=0, if data>0 we have ov condition 
;<0, if data>0 we have ov condition 



*****t***«t***»»*«**«*«*«*«*****************************K************* 

Here on: 

1) Old FLAG0=1, FLAG3=1, Q(extra)>0: full byte, written to dest., 
FLAGO now has 0. 

2) Old FLAG0=1, FLAG5=1, Q(extra)=0 on first inc.: high nibble was 
zeroed before writing if it was nonzero, FLAGO has 0- 

3) Old FLA60=1, Old FLAG3=0, O(extra)>=0; 1 digit in byte, FLAGO now 
has 0, FLA63 now has 1. 



Byte was written to destination, and branch is taken to here on 

WX.NE.O? split from byte data. 
********************************************************************** 



28656 

28657 =0 

28658 DS.OiVP.ML.ZER: 

28659 ; 

28660 VA MCVA3+ZLIT0C1J, 

28661 NE5JT/DS.DIVP.ML.ZER.1 
28662 

28663 ; 1 

28664 CLEAR FLAG2, 

28665 VA MCVA]+ZLIT0C1] 
28666 

28667 DS.DIVP.ML.ZER.I: 
28668 

28669 MCTEMP5] MB-ZLIT0C13, 

28670 NEXT/DS.DIVP.ML.OVC 



;Data=0 
;Data>0 

;Dec. Q(LB) 



L. 
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U 12^2, 0085, 759E, 4000, 60'!.7, 0131, 8 
u 12A3, 0840, 759E, 4000,6047,0131, 8 



u 1318, 0C86,72B7, 0000,4047, QUA, 4 



28671 
28672 
28673 
28674 
28675 
28676 
28677 
28678 
28679 
28680 
28681 
28682 

28683 =0 

28684 DS.DiVP.ML.OVC: 



Here on: 

1) From DS.DIVP.ML.ZER: code (all conditions listed in DS.DIVP.ML.2ER 
banner, after <Z> bit mask and VA increment) directly. 

2) Old FLA60=1, FLA63=1, Q(extra)<0: Whole byte was N.G., WX.NE.O? 
split taken here, FLAGO now is 0. 

3) Old FLAG0=1, Old FLAG3=0, QCextraXO: Ditto, FLAGO has 0, 
FLA63 has 1, 



Except for case 1, =0 is data was =0, =1 is data >0, we have ov 
condition. 



;0 



RCTEMPI] ZEXT(X8) PC PC+1, 
NEXT/DS.BIVP.ML-SHJFT 



;1 7 

SET FLAG1, 

RCTEMP11 ZEXT(X8) PC PC+1 



28685 
28686 
28687 
28688 
28689 
28690 
28691 
28692 
28693 
28694 
28695 
28696 
28697 
28698 
28699 
28700 
28701 DS.DiVP, ML. SHIFT: 

2B702 

28703 MCTEMP7],R[TEMP1].RR.8 



;Data=0, get next byte 



Data>0, ov condition, set <V> image, 
ditto 



TEMPI has either next byte from DV or last byte from DV with the 
low nibble shifted into the high nibble position ( low byte ). 
We get the next digit to shift into CDV3 into the highest nibble 
position of TEMP7 and begin the shift. 



;TEMP7<31:28> has next digit 



CMT098.MCX 
OECMAL.MIC 



MICfiO? 
Decimal 



H 7 

1M(01) 28-N0V-83 16;30;35 CLOKX Rev 13.00, Clock rate = I60ns 
String : Shift In next CDV3 digit 
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U 11AA, 0A34,8637,0030,C0A7,053E.8 



U 11A5, 0086,803A,A03D,80A7,053E,8 



U 11A6. 0A8A, 9637, 0031, C0A7, 0131, C 



U 131C, 0880,7237,1030, C0A7,011A, 8 



U 11A8. 0C86,903A,A03D,80A7,053E,9 



U 11A9, 008A,A637,0030,C0'^7,053E,8 



U 11AA, 0C86,A03A,A03D,80A7,053E,A 



U 11AB, 0886, 8637, 0030, 00A7, 0131, D 



U 131D, 009E,B237,0a30,D8E7,012A,A 



U 1?AA, 0C9E,B637,0A30,00A7,0119,A 



12A5, 0A8O,0036,AAF0,00A7,OAF7,0 



28704 .TOC 

28705 

28706 

28707 

28708 

28709 

28710 

28711 =00 

28712 

28713 

287U 

28715 

28716 

28717 

28718 

28719 

28720 

28721 

28722 = 

28723 

2872A 

28725 

28726 

2B727 =00 

28728 

28729 

287^0 

28731 

28732 

28733 

2873A 

28735 

28736 

28737 

28738 

28739 

287A0 

287A1 

287A2 

287A3 

287A4 

287A5 

287A6 

287A7 

287A8 =0 

287A9 

28750 

28751 

28752 

28753 

2875A 

28755 



Decimal String : Shift in next CDVD digit' 

; All writing, ov checking and zero dest, checking have been done. 
; TEMP7 high nibble, byte#3 has CDVJ digit to shift Into LSD position 
; In HTEHPs. 

.<^<^)^(^****<^**H*****<k**«t*************r***«t******* ******* ****************** 



;00 ; 

PUSH,RCTEMP33 MCTEMP83.8CDSWP, ;TEMP3_old MTEMP8, Q_new MTEMP8 
NEXT/DS.SR.25" 



;01 

PUSH,MCTEMP8].Q, 
NEXT/DS.SR.22 

;10 ■ 

RCTEMP7].MCTEMP9].BCDSWP 



Q_(R[TEHP3D MCTEMP73) .RL. A 



;00 

PUSH,M[TEMP93 Q, 
NEXT/DS,SR.23" 



;MTEMP8.new MTEMP8, BCDSWP It 

;TEMP7^old MTEMP9 

;0_new MTEHP9 

;MTEMP9_new MTEMP9, BCDSWP it 



;01 - ; 

PUSH,RCTEMP3] MCTEMP103.8CDSWP, ;TEMP3 old MTEMPlO, Q.new MTEMPlO 
NEXT/DS.SR.25~ 



;10 

PUSH,MCTEMP10] Q, 
NEXT/DS.SR.2A 



;MTEMP10_new MTEMPlO, BCDSWP it 



;11 

MCERRCOD] MB. BCDSWP. 
STEPC.IA. 



MCERRCOD] <RCTEMP3] MB).RL.A, 
DEC STEPCIP.TS? 



;0 

MCERRCOD] MB. BCDSWP, DEC 3TEPC, 
FLA60?.NE5?T/DS.DJVP.ML.TO 



;1 

PUSH,JNTPEND OR TIMER?, 
NEXT/IE. SERV. IP, TS2 



MERRCOD old MERRCOD (BCDSWaPed) 
Load stepc for aborting main loop. 



MERRCOD new MERRCOD 
STEPC. 13 

STEPC 12 

No ir\Ts, pending, all done, loop back 
for next byte, zero TEMPO if last 
TEMPO was a finished Q byte 



Something pending, return -1 or 
branch to IE, PACK, DONE 



CMT098.MCX 
DECMAL,M1C 



I 7 
M1CR02 1M(01) 28-NOV'83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Decimal String : Setting CC 
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u 131E, OA18,0592.AA70,0047,012^,6 

U 124d, 0186, OC37, 0030,60^7, 0131, F 

U 12A7, 0580,^C11,OA70,08A7,092A,8 378* 

U 12A8, 09AE,0C37, 0030, 6047, 0131, F 
1249, 0116, 0C12, 4030, 6047, 0131, F 

ij 131F, 0C80, 0036, 4870, 1847, 011A,D 

U 11AD, 0580, 2C12,0A70, 0847, 0124, A 
Li 11AF, 0180, 2C12,OA30, 0847, 0124, A 



28756 .TOC 

28757 

28758 

28759 

28760 

28761 

28762 DS.DJVP.CC: 

28763 



Decimal String 



Setting CC 



********************************************************************** 

FLA60 (<C> bit image) is zero, ALUS has BCDSIGN data 
********************************************************************** 



WB MCTEMP03, CLEAR FLAG3, 
WX.NE.O? 



;0 • 

MCTEMPO] 2LITUC0CJ, 
NEXT/DS.PlVP.CC.DVSGN 



;1 

we MCTEMP43+ZLIT0C13, 
WXTNE.O? 



;0 ; 

SET FLAG1,MCTEMP0]^ZLJTOC0C], ;Yes, we have ov (<V>_1), dest.,+0 
NEXT/DS.DIVP.CC.DVSGN ; guess 



28764 

28765 

28766 

28767 =0 

28768 

28769 

28770 

28771 

28772 

28773 

28774 

28775 

2B776 =0 

2S7?7 

28778 

28779 

28780 

28781 

28782 

28783 

28784 

28785 

28786 DS.DJVP.CC.DVSGN: 

28787 

28788 ALUS? 

28789 

28790 =01 

28791 ;01 

28792 we M[TEMP2].AND.ZLJT0C013, 

28793 WX:NE.0?,NEXT/DS,DIVP.CC.DRSGN 
28794 

287^5 ;11 

28796 we MCTEMP2],AND.2LIT0[01J, 

28797 WXTEQ.O? 



; Clear <N> bit image (guess pos.), 
;is data=0? 



;Yes, dest. is +0 guess 
;No, do we 2ero high nibble? 



CLEAR FLAoi, 
MCTEMP0D.MB.0R.ZLIT0C0C3 



;No, dest._+(nonzero), <Z> image_0 



;What is DV sign? 
;Positive, what is DR sign? 
;Negative, ditto 



CMT098.MCX 
DECMAL,M1C 



MICR02 1M(01) 
Decimal String 
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U 12AA, 0858, 00?S6,'i5B0, 00^7,0104, 8 
U 12AB, 0080, 0592, A000,05D8, 0132,0 



U 10'!.8, 0580, 0C12,';000,6PD8, 0132,0 

U lOAA, 0580, 0C12,A000,6DD8, 0132,0 

U 10AC, 0818, 0592, 4000, 05D8, 0132,0 

U 10AE, 0D18,0C12,A000,6DD8, 0132,0 



28-N0V-83 16:30:35 CLOKX Rev 13.00. Clock rate = 160ns Page 

: Setting CC 

********************************************************************** 
=0 Is (DV+, DR-) OR (DV-, DR+): is negative (we think). 
=1 IS (DV+, DR+) OR (DV-, OR-): is positive. 

********************************************************************** 



28798 
28799 
28800 
28801 

28802 =0 

28803 DS.DIVPvCC.DRSGN: 



705 



;0 



2880*; 
28805 
28806 
28807 
28808 
28809 
28810 
28811 
28812 
28815 
288U 
28815 
28816 
28817 
28818 
28819 

28820 =00* 

28821 OS.DJVP.CC.QNP: 



SET FLAG3,FLA6<2-0>?, 
NEXT/DS.DIVP.CC.QNP 



;Q may be negative, set <N> image/ 
; split on <Z> and <V> images 



• T 

WRITE MCTEMP0],SIZE[8YTE3, 
NEXT/DS.DIVP.CC.EXIT 



;Q is positive, write byte as is, wrap 
; things up 



********************************************************************** 
Here from DS.DIVP.CC.DRS6N on FLAG<2"0>? BUT. ^00* is Q>0, no ov, 
dest. is neg, CC is neg. =01* is Q>0, ov, dest. is neg, CC is neg. 
=10* is 0=0, no ov, dest. is pes zero, CC is pes zero. =11* is 

0=0, ov, dest. is neg zero, CC is pes zero. 

f ***************** *T- ************************************** ************ 



28822 
28823 
2882*^ 
28825 
28826 
28827 
28828 
28829 
288^0 
28831 
28832 
28833 
2883A 
28835 
28836 



;00*' 

WRITE MCTEMPOJ.OR.ZLITOCOD], ;Negative dest. 

SIZECBYTE], NEXT/DS.DIVP.CC.EXIT 

;01* ; 

WRITE MCTEMP0].OR.ZLIT0C0D], ;Negative dest, 
SIZECBYTE], NEXT/DS.DIVP.CC.EXIT 

;10* ; 

WRITE MCTEMP03. SIZECBYTE], ;Pos. dest., pos. CC (clear <N» 
CLEAR FLAG3, NEXT/DS.DIVP.CC.EXIT 



; 1 1 * 

WRITE M[TEMP0].OR.ZLIT0COD], 
SIZECBYTE], CLEAR FLAG3 



;Neg. dest.* pos. CC (clear <N>) 



CMT098.MCX 
OECMAL.MIC 



M1CR02 1M(01) 28-NOV-83 16:30:35 
Oecimal String : 
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CLOKX Rev 13.00, Jlock rate = 160ns 
Setting CC 



Page 706 



U 1320, 0C87,929C,702A, 0047,0132,1 

U 1321, 0A80, 0019, 0000, 0487, 0132, 2 

u 1322, 048A, 0567,0035, 0047,0132, 3 

u 1323, 0186, 0C37, 0030, 8047, 0132, A 

U 1324, 0884,0001,0037,8047,0110,8 



1325, 0480,0019,0000,0487,0102,7 



********************************************************************** 
FLAGS has CCimage, dest. is written. Fix stack pointer & PC and 
finish inst. thru ASHP code. DS.DIVP.8AD: is to restore PC after 
an invalid DV string or an invalid interrupt code encountered during 
unpacking. 

♦ ***************i^*************Ht************* ************************** 



28837 

28838 

28839 

28840 

28841 

2884? 

28843 

28844 OS.DIVP.CC.EXIT: 

28845 

28846 

28847 

28848 

28849 

28850 

28851 

28852 

28853 

28854 

28855 

28856 

28857 

28858 

28859 

28860 

28861 

28862 

28863 t^S.DJVP.BAD: 

28864 ;- - ; 

28865 PC ZEXT(M[TEMP0J)+Q,SIZEC8YTEJ, ;IRD1 in CMPP3 code 

28866 NERT/DS.CHPP.EXIT 



MTEMP0.RCR0].RR.24 Q_PCBACK 

PC^2EXT(MCTEMP0])+Q,SIZE[8YTE3 

PCR4J_0 

M[TEMP0]_ZLJT0[16.] 



RCSPJ MCTEMPOD+RB, 
NEXT/DS. ASHP. FLAGS 



TEMPO.deltaPC, Q.PCBACK 

PC is fixed 

Fix 1 GPR 

Stack workspace area 



(SP) has old (before DIVP) value, 
set CC B finish 



CMT098.MCX 
DECMAL.MK 



M1CR02 
Decimal 



1M(01) 
String 



28-N0V-83 16:30:35 
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CLOKX Rev 13.00, Clock 
OIVP Pack routine 



rate = 160ns 
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2Bat7 

28868 

28869 

28870 

28871 

28872 

28873 

2887^ 

28875 

28876 

28877 

28878 

28879 

28880 

28881 

28882 

28883 

28884 

28885 

28886 

28887 

28888 

28889 

28890 

28891 

28892 

28893 

28894 

28895 

28896 

28897 

28898 

28899 

28900 

28901 

28902 

28903 

2890A 

28905 

28906 



.TOC 



Decimal String 



DIVP Pack routine' 



********************************************************************** 
There are 5 DIVP interrupt codes, 0-A. Code is a StateSave which 
was made before entering the main division, no packing is done. 
Codes 1-A enter this code in a variety of ways: 
Codes 1 & 2: enter at DS.DIVP.PCK.12.C0N: with the int. code 
masked in GPRO, 
Code 3: enters at DS.DJVP.PCK.3A: with TEMP6 already masked into 

GPR4 and the interrupt code in TEMP3. 
Code 4: enters at 0S.DIVP.PCK.4 with the interrupt code in TEMP3. 

* appended to input values means >= zero, 

less than 1 byte in length 



Input 



Resources 



FLAGS* 
TEMPI* 
TEMP2* 
TEMP3* 
TEMP4 



TEMPS* 
TEMP6* 
GPRO* 

6PR2* 



GPR3 
GPR4 



GPRS 
PC 

VA 



TEMPO 



Current FLAG status (#4) 

Last read DV byte (*3,4) 

DR sign value (#3,4) 

Int. code (#1,2,3,4) 

DR(LD) (#1) 

Garbage (#2) 

DVdDNLZ) (#3) 

Q(extra) (#A) 

DV(LD) (#1,2,3,4) 

Q(LD)/2 (#1.2,3,4) 

(PC-PCBACK) in byte #3 

(^'1,2,3,4) 

(DR(LDNLZ)) in byte ttO 

(#2,3,4) 

(#1) 

DV base address (#1,2,3,4) 

Untouched (#0) 

(DR(LD)) in byte #2, zero 

in other 3 bytes (#1,2,3,4) 

Q base address (#1,2,3,4) 

Pointer into DV string 

(#3,4) 

Pointer into Q string 

(#4) 

Misc. data holding 



CMT098.MCX 
DECWAL.MIC 



M1CR02 1M(01) 
Decimal String 



H 7 



12^C, ^^84,53BE,A02'f.,80A/',0'^3E,6 
134D, OO8^.63BE,AO05,O0^.7,00FE,2 



28-N0V-83 16:30:35 

Output 
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28907 

28908 

28909 

28910 

28911 

28912 

28913 

289U 

28915 

28916 

28917 

28918 

28919 

28920 

28921 

28922 

28923 

2892^ 

28925 

28926 

28927 

28928 

28929 

28930 

28931 

28932 

28933 

28934 

28935 

28936 

28937 

28938 =0 

28939 0S.DJVP.PCK.12.CON: 

289';0 ;0 — 

28941 PUSH-NEXT/DS.SR.28, 

289A2 RCR2J RB.OR. (MCTEMP5].RR.24) 

2894 3 

28944 ; 1 

28945 RCR43 RB.OR. (MCTEMP63,RR.8) , 

28946 NEXT/TE,PACK,D0NE 



<All int. codes output the foUowirg> 

GPRO ti2 Int. code 

HI (PC-PCBACK) 

GPR2 *1 TEMPS 

#2 TEMP4 

GPR4 H2 (DR(LD)) 

<Additional packs:> 



Code 


#1 


GPR4 


ttZ 


TEMP6 




Code 


ft2 


6PR2 


ftO 


(DR(LDNLZ)) on input to 
routine 


oack 






GPR4 


ai 


TEMP6 




Code 


ffZ 


GPRO 


tf) 


TEMP2 








GPR2 


tto 

tf3 


(CR(LDNLZ)) on input to 

routine 

TEMPI 


pack 






6PR4 




PC(XB)-GPR3 (>= zero) 
TEMP6 




Code 


ff^ 


GPRO 


ftO 


FLAGS 
TEMP2 








GPR2 


#3 


(DR(LDNLZ)) on input to 

routine 

TEMPI 


pack 






GPR4 


#0 
#1 
#3 


VA-GPR5 (>= zero) 
PC(XB)-GPR3 (>= zero) 
r£MP6 





********************************************************************** 



********************************************************************** 

Code 1 and 2 packs enter here 

***********************'^ ********************************************** 



;Pack into GPR2 

;Load 6PR4, service int. 



CMT098.MCX 
DtCMAL.MlC 
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Decimal 
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1M(01) 28-N0V*83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
String : DIVP Pack routine 
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U 1326, 0C87,B000,0035,A0A7,0132,7 



U 1327, 0C8A, 0002,^035, 0047, 0132, 8 



U 1328, 0A82, 0056, 4004, 0387, 0132, 9 



u 1329, 0084, 63BE, 4005,0047, 0132, A 



Li 132A, 0884, 33BE, 4014, 0047, 0132, 8 



U 1328, 0087, AOOO, 0034,0047, 0124, E 



J 124E, 0484,03BE,40?'5,0047,053f,4 



U 124F, 0484, 238?;, 4024, 0047, OOFE, 2 



28947 

28948 

28949 

28950 

28951 DS.DJVP.PCK.4: 

28952 



; Code 4 pack 



28953 

28954 

28955 

28956 

28957 

28958 

28959 

28960 

28961 

28962 

28963 

28964 

28965 

28966 

28967 

28968 

28969 DS.DJVP.PCK.34: 

28970 

28971 

289i^2 

28973 

28974 

28975 

28976 =0 

28977 

28978 

28979 

28980 

28981 

28982 

28983 



MTEMP0.VA-RCR53 
RCR4J.MCTEMP03.0R.R8 
R[R03.SIZ_FLAGS,SI2ECBYTE] 
RCR4J RB,OR.(MCTEMP63.RR.8) 



;Calc. VA offset 

•Masked into GPR4 

;FLAGS 

;TEMP6, enter common pack with code 3 



; Code 3 pack and continuation of code 4 pack 



RCR0J_RB.OR.(MCTEMP3].RR.16) ;uoad int. code 
MTEMP0_PC-RCR33 ;Make PC offset 



;0 ; 

RCR4] RB.OR.(MCTEMP0].RR.24), ;Mask in PC offset, load GPR2 
PUSH,f3EXT/DS.SR.21 



RCROJ RB.OR.(MCTEMP2J.RR.24), ;AU done 
NEXT/lE. PACK, PONE 



CMT098.MCX 
DECMAL.MIC 
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Decimal String 
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2898^ 

28985 

28986 

28987 

28988 

28939 

28990 

28991 

28992 

28993 

2899A 

28995 

28996 

28997 

28998 

28999 

29000 

29001 

29002 

29003 

2900*; 

29005 

29006 

29007 

29008 

29009 

29010 

29011 

29012 

29013 

290U 

29015 

29016 

29017 

29018 

29019 

29020 

29021 

29022 

29023 

2902A 

29025 

29026 

29027 

29028 

29029 

29030 

29031 

29032 

29033 

29034 

29035 

29036 



.TOC 



1 1 



Decimal String 



DJVP Unpack routine' 



There are 
Code is 



5 DIVP interrupt codes, 0-4. 

the StateSave made before entering DIVP main loops. 
Code 1 is int. check before reading DR during initialization or 

BUS exception/int. pending in DS.READ during init. 
Code 2 13 any int. pending or BUS exception during CPV3 read during 

initialization, up to but not including the int. check made 

before the zero-high'-Q-digits code. 
Code 3 is the int. check made before deciding wfiether to zero high 

Q digits during init. 
Code 4 is int. pending or BUS exception during the zeroing of high 

Q digits. 

Illegal values in tne GPR's are corrected during unpack except for an 
illegal interrupt code, which causes branching to 
DS.CCPCIRDl. DIVP. BAD, 



See the banner pai 
values saved for 

Input 



le tor DIVP Pack routine for a listing of all 
:he different interrupt codes. 



<From 

GPR1 

6PR3 

6PR5 

<All 

GPRO 

GPR2 

GPR4 

<Addi 
Code #1 GPR4 
Code ft2 GPR2 

GPRA 
Code #3 GPRO 

GPR2 

GPRA 

Code #A GPRO 

GPR2 

GPRA 



initi 



int. c 
#2 
#3 
#1 
tf2 
U2 

tional 
*3 
*0 
#3 
#1 
tt^ 
ttl 
#1 
*3 
#0 
#1 

#0 

#1 

JV5 



DR 
address, DV 
address, 
the foUowing:> 
code 



ah'zation:> 

Base address, 

Base 

Base 
odes pack 

Int. 

(PC-PCBACK) 

TEMPS 

TEMPA 

(DR(LD)) 
packs :> 

TEMP6 

(DR(LDNLZ)) 

TEMP6 

TEMP2 

(DR(LDNLZ)) 

TEMPI 

PC(XB)-GPR3 

TEMP6 

FLAGS 

TEMP2 

fDR(LDNLZ)) 

TEMPI 

VA-GPR5 (>= 

PC(XB)-GPR3 

TEMP6 



(>= zevi.) 



zero) 
(>= zero) 



Resources 



QREG 
DREG 
TEMPO 
TEMP3 



Misc. temp. 
Ditto 

Misc. data. 
Misc. data 



PC restore 



— i 



CMT098.MCX 
OECMAL.MIC 
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29037 

29038 

29039 

29040 

290A1 

29042 

29043 

290A4 

29045 

29046 

29047 

29048 

29049 

29050 

29051 

29052 

29053 

29054 

29055 

29056 

29057 

29058 

29059 

29060 

29061 

29062 

29063 

29064 

29065 

29066 

29067 

29068 

29069 



Output 
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TEMPI 
TEMP2 
TEMP4 



TEMPS 



TEMP6 
RTEMP8-RTEMP11 

MTEMP8-MERRC0D 



6PR0 



6PR2 



6PR4 



PC 



VA 
ALUS 



FLAGS (#0,3,4) 

(only necessary for #0 6 4) 

Last read DV byte (#0,3,4) 

DR sign value (#0,3,4) 

DR(LD) (#1) 

Garbage (#2) 

DV(LDNL2^ (#3) 

Q(extra) (#0,4) 

DV(LD) (#1,2,3,4) 

Q(LB)-1 (#0) 

Q(LD)/2 (#1,2,3,4) 

OR restored by catling 

OS. READ (#0,2,3,4) 

CDV] restored from stack 

(#0,3,4)) 

*MERRC0D is not needed after any 

BUS exception* 

(PC-PCBACK) in byte #3, low 

3 bytes zero (#1,2,3,4) 

Untouched (#0) 

(DR(LDNL2)) in byte #0, high 

3 bytes zero (#1.2,3,4) 

Untouched (#0) 

Untouched (#0) 

tDR(LD)) in byte #2, zero filled 

in other 3 bytes (#1,2,3,4) 

Pointer into DV string 

(#0,3,4) 

DV Base address (#2) 

Pointer into Q string 

(#0,4) 

DR sign evaluation data (#2) 



**»«*****»*******n***i»**** ******************************************** 
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!u 0550, 0D86,CC57, 0030, 00^7, 0132, C 



|u 132C, 0B80, 0707, 0A04, 00^7, 0152, D 
u 132D, 0C86,05BE,A03D,40A7,0132,E 



u 132E, 008A, 0002, 0035, 00^7, 0132, F 



^32^ 0D86,0C37, 0050, F8A7, 0133,0 



u 1330, 0A82, 0002, 0AA<;, 8047, 0125,0 



J 12S0, 088A,073E,AOOA,80A7, 0125,1 



J V51, 0^86, 4287, 00U,80A7, 0133,1 



^331, 0486,5287,0004,8047,0133,2 



u 1332, 0C86,65B[, 4034, 8047, 0133, 3 



29070 .REGJ0N/IRD1,R1L,IRD1.R1H 

29071 =000 

29072 DS.DIVP.'JNP; 

29073 ;000 • 

29074 MCFPDOFFSETD.ZLITOCOJ 

29075 = 
29076 

29077 .RE6I0N/DECMAL.RU,DFCMAL,R1H/DECMAL.R2L,DECMAL.R2H 

29078 



;Zero FPDQFFSET 



29079 

29080 

29081 

29082 

29083 

29084 

29085 

29086 

29087 

29088 

29089 

29090 

29091 

29092 

29093 

29094 

29095 =0 

29096 

29097 

29096 

29099 

29100 

29101 

29102 

29103 

29104 

29105 

29106 

29107 



LONLIT^C01F1F7F7F] 
MCTEMPO].R[LONLIT] 
RCR4]_MCTEMP0],AND,RB 
HCTEMP0].ZL1T0C1F] 



;Ensure 6PR4 has correct values 



rcr2j.s1z mctemp03.and.r8, 
sizecsyteLwx.ne.o? 



;0 • 

RCR2J.RB.0R.C0NX(1) 

;1 

MCTEMP4]_RCR2].RR.16 

MCTEMP5]_RCR2].RR.8 

MCrE«P6]^RCR2] 



;£nsure DR(LDNLZ) is legal 
i'Proper value is 1-1F, is it 2ero? 

;Yes, make it 1 
•Load TEMP4 data 
•Load TEMP5 data 



;Save GPR2 incase of packup during 
;call to DS.REAO 
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J 1333, 0A86, 0287,0014, 0047, 0133, A 

U 1354, 0986, 0C12, 0030, 3847, 0133. 5 

U 1335, 0980, 0C10,06F0, 2847,0916,1 377* 

U 11B1, 04E7,929C, 7024, 0047, 0132, 5 

U 11B3, 0480,0592, 4230, 0047, 010C, 8 



U 10C8, 0886,4816,4000,8047,0125,2 
U 10C9, 0586, 4C12, 0030, F847, 0133, 8 
U 10CA, 0186, 5C12, 0030, r847, 0533, A 
U 10CB, 0186,4C12,OA70,F847,0118,4 
U 10CC, 0886, 4816, AOOD, 8047, 0125, 8 



29108 
29109 
29110 
29111 
29112 
29113 
29114 
29115 
29116 
29117 

29118 =01 

29119 

29120 

29121 * 

29122 

29123 

29124 

29125 

29126 IOCS: 

29127 ;=000 
29128 
29129 
29130 
29131 

29132 10C9: 
29133 
29134 
29135 

29136 10CA; 
29137 
29138 
29139 

29140 IOCS: 
29141 
29142 
29143 

29144 lOCC: 
29145 
29146 
29147 = 



MCTEMP0],RCR0]-RR.16 



MCTEMPO] MB.AND.ZLJT0C073 



we MCTEMP03-2LJT0C5], 
WB<31-30>? 



;Int* code byte to byte^O 
;Mask off unwanted bits 
;Is Int. code 5, 6, or 7? 



;01 -; 

MTEMPO RCR0].RR,24 PC8ACK, ;Yes, illegal FPD situation, 
NEXT/DS. DIVP. BAD, CLEBR FPD ; terminate bad inst, now 



;11 ■ 

WB.M[TEMP0],W8<5-0>? 



; 000 

MCTEMP4] SEXT(MB),SIZE[BYTE3, 
NEXr/DS.PlVP.UNP.O 

;001 

MCTEMP4J MB.AND,7LnO[1F3, 
NEXT/DS.tJiVP.UNP.I 

; 01 

MCTEMP5] MB.AND.ZLJT0C1F3, 
PUSH,NEXT/DS.DIVP.UNP.2 

;on 

mctemp43 m8,and,2ljt0c1f3, 
wx.ne.o?:next/ds.d]vp.unp.3 



;No, It's 0-4, what is it? 

CAN'T FORCE AN ADDRESS AND CONSTRAIN 
StateSave, restore TEMP4 



;Code 1, restore TEMP4 & ensure legal 
; value 



;Code 2, TEMP4 Is not needed, fix 
; TEMPS, RETURN C+6] 



;Code 3, ditto, is illegal TEMP4 
; value, is it nonzero? 



; 1 00 — ; 

MCTEMP43 SEXT(MB),S]2EC8YTE3, ;Code 4, ditto, anything is legal 
NEXT/DS.I51VP,UNP,4 
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1M(01) 
String 



28-N0V-83 16:30:35 



F 8 



CLOKX Rev 13.00, Clock rate = 160ns 
OIVP Unpack routine 



Page 7U 



U 1252, 0086, 559E,A000,00A7, 0533, C 



U 1253, 0C86,05BE,A035,00A7,0133,6 



U 1336, 0080, 0015, 0005, A4A7, 0133, 7 



u 1337, 0C84, 6592, 4034,80^7,0131,1 



U 1338, 0986, 5C12, 0030, F847, 0125, 4 



U 1254, 0886, 62B7, 0025, 0047, 053D,F 



U 1255, 0086, 659E, 4000, 0047, 011F,C 



29148 
29149 
29150 

29151 =0 

29152 DS.DJVP.UNP.O: 



********************************************************************** 

Continuation of code (StateSave) unpack 
********************************************************************** 



;0- 



29153 

29154 

29155 

29156 

29157 

29158 

29159 

29160 

29161 

29162 

29163 

29164 

29165 

29166 

29167 

29168 

29169 

29170 

29171 

29172 

29173 

29174 0S.DJVP.UNP.1: 

29175 

29176 

29177 

29178 ==0 

29179 

29180 

29181 

29182 

29183 

29184 

29185 



MCTEMP53 ZEXT(MB),PUSH, 

SI2ECBYTF3, 

NEXT/DS.D1VP.UNP.CO.034 



Restore TEMPS, restore DR, CDVD, and 
PC 



;1 

MCTEMP0]_RCR43 



;Restore VA 



VA 2EXT(MCTEMP0])+RCR53, 
SI2EC8YTED 



RCR2J M[7EMP63, 
NEXT/BS.DIVP.REE.O 



Restore GPR2 to StateSave value, 
reenter main loop after FPD0FFSET_11, 



^. mm^ni^************************************ **************************** 

; Continuation of code 1 unpack 
*********************************************************************** 



MCTEMP5]_MB.AND.ZLirOC1F] 



;TEMP5 must be 0-1 F 



;0 

MCTEMP6J RCR4].RR,24, 
PUSH,NEXT/DS.SR.26 



;Get TEMP6 data into low byte, fix 
;GPRO, 6PR2, and GPR4 



;1 ; 

M[TEMP6]^ZEXT(MB),SiZE[BYTE3, ;Fix TEMP6, all done 
NEXT/DS.DlVP,REE.l 
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U 1339, 0080, 05BE, 4037, C307, 0176, 7 



U 1330, 048A, 0036, A787,C39D, 0961, C A79* 

u lODO, OA80,OOA1,0034,44A7,053C,0 

U 1002, 0A84,6592,403^,80'i7,00FE,2 

U 10D3, 0086, 6287,0025, 00^^7,0125, 6 
U 10D4, OA80,0019,0000,OA87,OOF8,9 



U 1256, 0886, 659E,A000, 00^7, 053D,F 
U ^2'^y, 0080, 05BE, 403'., rA87,011F,F 



■ ********************************************************************** 

; Continuation of code 2 unpack 
•*********♦***********#************************************************ 



DS.DIVP.UNP.2: 

H[TEMP0]_RCR4].RR.16 



STEPC D.SEXT(MCTEMP0]).SR.1, ;SrEPC„0.L/2 for DR read 

sjzecByTe] 



29186 
29187 
29188 
29189 
29190 
29191 
29192 
29193 
29194 
29195 
29196 
29197 

29198 1339: 

29199 MM.PB,WRJTE5: 
29200 

29201 FLAGS RCRTMPGPRJ, 

29202 NEXT/WM.PB.WRJTEIO 
29203 

29204 133D: 

29205 MM. P8. PROBE: 

29206 ; ; " 

PROBE WRITE?, SI2EC8YTEJ, 
RCRTMPGPR3 FLAGS, 
NEXT/0LD16TC 



;Byte*0,DR(LO) 



RESTORE FLAGS 

See memory management module 



Hope for location 104A 



PROBE VA USING CURRENT MODE. 
SAVE THE CURRENT EVENT FLAGS 
MAKE SURE WE SKIP OLD 1769 



29207 
29208 
29209 
29210 

29211 ;=000 

29212 10D0: 
29213 
29214 
29215 

29216 ;=010 

29217 10D2: 

29218 

29219 

29220 

29221 

29222 10D3: 
29223 
29224 
29225 

29226 10D4: 
29227 
29228 
29229 ;= 
29230 

29231 =0 

29232 DS.DJVP.UNP.2.END: 

29233 ;0 -- — ; 

29234 MCTEMP6] ZEXTCMB) ,S]ZECBYTE3, ;TEMP6 is done, mask out GPR's 

29235 PUSH,NEXT/DS.SR.26 
29236 

29237 -1 

29238 h RCR3],NEXT/DS.D1VP.REE.2 
29239 



;000 ■ 

push,va d+rcr1>1, 
next/dsTreao.divp.dr 



;010 

RCR23 MCTEMP63, 
NEXT/TE, PACK. DONE 



;011 ■ 

MCTEMP6] RCR4J.RR,24, 
NEXT/DS.C1VP.UNP.2.END 

100- 



Point VA past sign byte of DR, read 
DR 



;BUS exception or int. pending during 
;DS.READ, GPR's are untouched, 
;reload GPR2 I directly to lANOE 



;READ was ok, get TEMP6 data 



f»C ZEXT(MCTEMPO])*Q,SJZECBYTE], ;DR=0, PSL<V> I FPD are ok, take trap 
NE5JT/JE.FLT.DEC.DB2 



Fix PC to point to base of DV, 
reenter inst. 



CMT098.MCX 
OECMAL.MIC 



MICR02 
Decimal 



1M(01) 
String 



28-N0V-85 16:30:35 



H 8 



CLOKX Rev 13.00, Clock rate = 160ns 
DJVP Unpack routine 



Page 716 



U IIB'^, 0586,AC37,O03O,O8A7,O11B,5 



U 11B5, 0186, 5C12, 0030. F847, 0533, C 



U 11B6, 0886,6287, 0025, 00A7,053D,F 



U 11B7, OC86,659E,'iB00J8E7,O10D,8 



U 1258, 0186, 5C12, 0030, F8A7, 0533, C 



U 1259, OA86,05BE,A03S, 0047,0133,8 



U 133B, 0080, 0015, 0005, AAA7, 0125, A 



U 125A, 0886, 6267, 0025, 00^^7,0530,? 



U 125B, 0086, 659E,A00O,OOA7, 0130,0 



29240 
292A1 
29242 

29243 =00 

29244 DS.DJVP,UNP.3: 
29245 
29246 
29247 
29248 
29249 
29250 
29251 
29252 
29253 
29254 
29255 
29256 
29257 
29258 
29259 
29260 
29261 
29262 
29263 
2926A 

29265 =0 

29266 DS.PJVP,UNP.4: 
29267 
29268 
29269 
29270 
29271 
29272 
29275 
29274 
29275 
29276 
29277 
2927B =0 
29279 
29280 
29281 
29282 
29283 
29284 
29285 



Continuation of Code 3 unpack 



;00' 
MCTEMP4D.ZLIT0C1J 



;TEHP4 IS zero, make it a legal 1 



;01 - ; , , 

MCTEMP5D MB.AND.2L1T0C1F3. ;TEMP5 must be 0-1F, unpack OR, CDVJ. 
PUSH,NEXT/DS.DIVP.UNP.CO.034 ;and PC 



;10 

MCTEMP6] RCR4J.RR.24, 
PUSH,NEXT/0S.SR.26 



;0k, get TEMP6 data, mask out GPR's 



;11 - ; 

MCTEMP63 ZEXT(MB),SIZEC8YTEJ, ;Fix TEMP6, reenter, anything pending? 
NEXT/DS.I5lVP.REE.3,IP.TS? 



; Continuation of Code 4 unpack 



;0- 

MCTEMP53 MB.AND.ZLIT0C1F]. ;TEMP5 is fixed 8 legal, unpack OR, 

PUSH,NEXT/DS.DIVP.UNP.CO.034 ;CDV], and PC 



;1 

MCTEMP03.RCR4] 



; Restore VA 



VA ZEXT(MCrEMP03)+RCR5J, 
SIZEC8YTE] 



;0 

MCTEMP6] RCR4J.RR.24, 
PUSH,NEXT/0S.SR.26 



;TEMP6 data in byte#0, mask out 
;GPR*s 



;1 ; 

MCTEMP6] ZEXT(MB),SI2E[BYTE], ;TEMP6 is done, reenter inst. 
NEXT/PS. DlVP. REE. 4 
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29286 

29287 

29288 

29289 

29290 

29291 

29292 

29293 

2929A 

29295 

P9296 

-^9297 

^9298 

29299 

29300 

29301 

29302 

29303 

2930A 

29305 

29306 

29307 

29308 

29309 

29310 

29311 

29312 

29313 

293U 

29315 

29316 

29317 

29318 

29319 

29320 

29321 

29322 

29323 

2932A 

29325 

29326 

29327 

29328 

29329 

29330 

29331 



.TOC 



Decimal String 



DIVP common unpack routine' 



n**<r*tn<ir*ir**i^************i************ ******************************** 

DS.DIVP.UNP.C0.03A 
codes 0, 3, and A. 



is the [>iyP common unpacking routine for int. 



Input 


TEMP6 

GPRO 

GPR1 

6PR2 

6PR3 

GPR« 

(SP) 


Resources 


TEMP0-TEMP3 

STEPC 

VA 

OREG 

RNUM 


Output 


TEMPI 




RTEMP8-RTEMP11 
MTEMP8-MERRC0D 




6PR2 

PC 

FLAGS 


Subroutines 


DS. READ. DIVP, D 


RETURNS 


+ 1 
NEVER 



Copy of 6PR2 

Packed values for each int. code 

DR base address 

Packed values for each int. code 

DV Base address 

Packed values for each int. code 

Points to bottom of saved CDVD 

on stack 



misc. data 
DS.READ 



Used to reread DR, 
Used as counter by 
For reads 
RNUM copy 
MTEMP pointer 



Packed value, last read DV byte 
from memory. 
DR 

lDV] as stored on stack 
*MERRCOD is not needed after any 
BUS exception* 
DR(LDNLZ) (again) 
Restored as DV pointer 
byte^O of GPRO (needed for int. 
codes #0 & A, but done for code 
3 anyway) 



Everything ok 

If BUS exception or int. pending 
occurs. In such a case, either 
in DS.READ or this routine, 
RCR2] MCTEMP6], NEXT/IE. PACK. DONC 
Also if DR-O during unpack, in 
which csbe PC is restored from 
PCBACK+deltaPC and divide-by- 
zero trap is taken. 

«««i^««««****«^)^liiiti^*«««A^«r**************ir******************************* 



U 133C, 0A86, 0267,0005, 0047, 0102, A 



U 102A, 0880, 0015, 0004, C487, 0533, A 
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U 133A, 0086, 0287,0015, 0047, 0133, E 



U 133E, OA80, 0815, A080, 8107, 0000, 6 



U 1030, 0480, 00A1, 0034, A4A7,053C,0 



U 1032, 0484, 6592, 4034, 8047, OOFE, 2 



U 1033, 0C8O,05BE, 4037, 84A7, 0133, F 



U 1034, 0480, 0019, 0000, 0487, OOFB, 9 



U 133F, 0880, 058E, 4034, 0307, 0134,0 



U 1340, 0D81,DC37, 1030, 5847, 0104, F 



;Get PC offset into DV 



STEPC D SEXT(MCTEMP03).SR.1, ;STEPC D L/2 for OR read 
SiZECSYTED, RETURN C+6] ;THIS Ts'NOT REALLY A SUBROUTINE 

;BUT WE NEEDED 2 EXTRA WORDS 



29332 DS.DIVP,UNP.C0.034: 

29333 ; 

29334 MCTEMP03 RCR4],RR,8 
29335 
29336 102A: 

29338 PC ZEXT(HCTEMP0J)+RCR33, ^PC is reset 

29339 SI7ECBYTE],PUSH ;RETRUN L+6] 
29340 

29341 ; PSUEDO SUBROUTINE ;ALSO CALLED BY LOC 10CA 

29342 

29343 133A: 

29344 DS.DIVP.UNP.2: 

29345 ; ; 

29346 MCTEMP0]_RCR4],RR.16 ;Get VA offset 
29347 
29348 
29349 
29350 
29351 
29352 

29353 ;=000 

29354 1030; 
29355 
29356 
29357 

29358 ;=010 

29359 1032: 

29360 

29361 

29362 

29363 

29364 1035; 
29365 
29366 
29367 

29368 1034; 
29369 
29370 
29371 ;= 
29372 
29373 

29374 DS.DIVP,UNP.C0.034.C: 
29375 

29376 FLAGS RCROD 
29377 
29378 
29379 

29380 RNUM Q,ZLIT0C1K3, 

29381 NEXT7DS,DIVP.UNP,C0,034LP 



;000 - ■ 

VA D+R[R1]+1,PUSH, 
NE5!T/DS.READ.DIVP.DR 



Point VA past DR, read it, 
RETURN +2, +3, or +4 



• 010 

RCR2J MCTEMPoJ, 
NEXT/TE. PACK. DONE 



;BUS exception or int. pending, 
;Fix GPR's, everything is ok for 
; future unpack 



; 01 1 

VA RCSP], 
NEST/DS.DIVP,UNP.C0.034.C 



;0k, set up to read CDVD from stack 



; 1 00 ; 

PC ZEXT(MCTEMP0])+Q,SIZE[BYTE3, ;DR=0, PSL<V> & FPD are ok, take trap 
NEJ?T/IE.FLT.DEC.D8Z 



;Load FLAGS image, necessary for codes 
;*0 and 4, but #3 gets it anyway 



;Point RNUM & QRE6 to highest MTEMP 
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U 10A7, 0C86,22B7,000A,00A7,013A,A 



U 10AF, 0080, 0036, 4020, 0450, 0134J 



U 1053, 0A84, 6592, 4034, 8047, OOFE, 2 



U 1341, 0C85, 2592, 4030, 0047, 0134, 2 

U 1342, 0087, OSBE, 4030, 0047, 0134, 3 

U 1343, 0081,D0B8,123D,«047,0904,7 400* 

U 1544, 0486, 259E, 4000, 0047, 0134, 5 

U 1345, 0486,1267,0021,8047,0134,6 

U 1346, 0886, 159E, 4080, 0047, 0000,1 



************n**ft**n************************i******************'********* 

=00111 IS RNUM=7, we are finished looping, =01111 is there Is 

more to read, and =01111 is also where we first enter loop. 

=10011 is RETURN+4 from BUS exception during read. 
*********************************************************************** 



[OVJ is read, TEMP2„TEMP2 data in 
low byte 



;Read (firstXnext) Iw. of CDV] 



BUS exception, GPR's are ok for future 
unpack, bye... 



29382 
29383 
29384 
29385 
29386 

29387 =00011 

29388 =00111 

29389 DS.DIVP-UNP-C0.034L0: 

29390 ;00111 

29391 MCTEMP2] RCR0J.RR.8, 

29392 NEXT/DS.I5IVP.UNP.C0.034EX 
29393 

29394 =01111 

29395 DS.DIVP.UNP.C0.034LP: 

29396 ;01111 

29397 PEAD,SIZECLON6],VA,VA+4, 

29398 NEXT/DS.OIVP.UNP.CD.034LC 
29399 

29400 =10011 

29401 ; 10011 

29402 RCR2J MCTEMP63, 

29403 NEXT/7E. PACK. DONE 

29404 = 
29405 
29406 

29407 DS.DIVP.UNP.C0.034LC: 
29408 

29409 RETEMPO] MEMDR] 
29410 
29411 

29412 MCrEMP.R].RCTEMPOJ 
29413 
29414 

29415 RNUM Q-1 ,WB<5-0>?, 

29416 NEXT7DS.DIVP.UNP. CO. 034LO 
29417 

29418 

29419 DS,DJVP.UNP.C0.034EX: 

29420 ; ; 

29421 HCTEMP23 ZEXTCMB) ,SIZE[BYTE] ;TEMP2 Is done 
29422 

29it2'^ ' "" — .——»-.-«—.<—.—«-»« * 

29424 MCTEMP1] RCTEMP6J.RR.24 'TEMPI data in low byte 
29425 

29426 ;- ; 

29427 MCTEMP1D ZEXT(M8) ,SIZECBYTE], ;TEMP1 is done 

29428 RETURN [T] 



;Get data into proper MTEMP 



Dec. MTEMP pointer, is it =7? 
( are we done? ) 
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U 031E, 0C8''*,002C, 7182, A0A7, 0412,0 
U 031F, 0486,05BE,';6F2,A047,OOD3,1 



U 0D31, OA86,55BE,A03D,80A7,OOD3,2 
u 0D33, 005E, 0003,0030, 8047, 00D3J 

0D32, 0C80,09C2,4A7D,8047,00D5,C 



Decimal String 



CVTLP 



1 1 



29429 .TOC ' 

29430 

29431 ; ********<^ *********************************************************** ********* 

CVTLP src.rl, dstlen.rw, dstaddr.ab 



Input 
Resources 



Output 



Q 
MDR 

TEMPO 

TEMPI 

TEMP2 

TEMPS, TEMP4 

TEMPS, TEMP6 

RNUM 

PL 

STEPC 

FLAGS 

RO 
R1 
R2 
R3 



***************************************************************************** 



29432 
29433 
29434 
29435 
29436 
29437 
29438 
29439 
29440 
29441 
29442 
29443 
29444 
29445 
29446 
29447 
29448 
29449 
29450 
29451 
29452 
29455 .R[6IQN/IRPX,R1L,JRDX.R1H/JRDX.R2L,IRDX.R2H 

29454 =0 

29455 DS. CVTLP: 

29456 ;0- 

29457 RCTEMP9] Q Q D, 

29458 LOD INC BRA?, 

29459 PUSH, NEXT/OS. ADD 
29460 

29461 ; 1 — 

29462 MCTEMP03.RETEMP9], 

29463 WB<31-30>? 
29464 

29465 .RE6ION/DECMAL.R3L,DECMAL.R3H 

29466 =01 

29467 DS. CVTLP. 10: 

29468 ; 01 

29469 MCTEMP5] RC2ER0], 

29470 NEXT/DS. CVTLP. 20 
29471 

29472 ,-11 

29473 M[TEMP0],-MB,SET FLA63, 

29474 NEXT/DS.CVTLP.10 
29475 

29476 DS. CVTLP. 20: 

29477 ; 

29478 PL M3S MCTEMPOJ, 

29479 WXTNE.O? 



Source 
Destination length 

Save source 

ft of significant digits in result. 

Destinaion length (not zero extended). 

for writing out Leading 0*s 

Result 

Used to write result from TEMP3-7 

Used to skip leading bits in source 

Convert loop control, 

PSL<NZVC> 

Zero 
Zero 
Zero 
Destination address 



SAVE SRC 

EVALUATE DESTINATION ADDRESS OPERAND 

SAVE SOURCE AND CHECK SIGN. 



SOURCE IS POSITIVE, 
INITIALIZE RESULT REGISTER. 



SOURCE IS NEGATIVE, 

CHANGE - SOURCE TO + FOR CONVERT 



SKIP LEADING BITS IN SOURCE 
CHECK FOR ZERO SOURCE. 
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u 0D5C, 0A1E,65BE,A03D,8047,00D6,3 

U 0D5D, 0086, 6B37, 0030,0047, 0ODA,C 

u 004C, 0580, 6C11, 0030, 0907, 0OD4,E 

U ODAE, 0086,6C37,0030,OOA7,OOD5,2 

U 0D52, 0C86, 0177, 0280,0047, 0OD6,0 

U 0D5E, 0486, 0301, C2BD, 8047, 08D6,0 355* 

U 0D5F, 0480, 0036, 4AF0, 0047, 04F7,0 

U 0D6O, 0*^80,0036,^330,0047,0006,2 
U 0D61, 0186, 6C91, 4020, 8047,0005, 6 

U 0D56, 0086, 5041, ^32D, 8047, 00D6, 2 

U 0D62, 0486,6001,4021,8047,0005,8 

U 0063, 0486, 205A,44FD, 8047, 0006, 4 

0058, 0486, 5041, AB21,58E7, 0005, E 



;0 



MCTEMP63 RCZERO], CLEAR FLAG3, 
NEXT/DS.CVTLP.45 



;1 

«CTEMP6]_PL 

STEPC.MCTEMP63+ZLIT0C1] 
MCTEMP63_ZLJT0[03 



MCTEMP03 MB.RR.P, 
W8<0>?,NEXT/0S. CVTLP. 30 



29480 =0 

29481 

29482 

29483 

29484 

29435 

29486 

29487 

29488 

29489 

29490 

29491 

29492 

29493 

29494 

29495 

29496 =0 

29497 DS. CVTLP. LOOP: 

29498 ;0 

29499 MCTEMP03 MB.RL.1, 

29500 WB<0>?,nEXT/DS. CVTLP. 30 
29501 

29502 ; 1 

29503 INTPENO OR TIMER?, 
2950^ PUSH,NEXT/1E.SERV.JP,TS2 

29505 =0 

29506 DS. CVTLP. 30; 

29507 ;0 

29508 DBZ STEPC?,NEXT/DS. CVTLP. 40 
29509 

29510 ;1 

29511 MCTEMP63 (MB+ZLJT2';[103) .BCD 
29512 

29513 ; - 

295U MCTEMP53,<MB+RCZER03+ALKC).8CD, 

29515 DBZ STEPC? 

29516 =0 

29517 DS. CVTLP, 40: 

29518 ;0 

29519 MCrEMP63 (MB+RETEMP63) .BCD, 

29520 NEXT/DS.rVTLP.50 
29521 

29522 DS. CVTLP. 45: 

29523 ;1 

29524 MCTEMP23.Q, 

29525 fLAG3?,NEXT/DS. CVTLP. SIGN 
29526 

29527 DS. CVTLP. 50: 
29528 

29529 MCTEMP53 (MB+RCTEMP53+ALKC) .BCD, 

29530 JP.TS?,NEXT/DS. CVTLP. LOOP 



LOAD THE NUMBER OF THE 

MOST SIGNIFICANT BIT INTO STEPC 



INITIALIZE RESULT REGISTER 



SKIP LEADING BITS IN SOURCE. 
BRANCH ON MOST SIGNIFICANT BIT SET 



SHIFT NEXT BIT INTO BIT ZERO. 
AND BRANCH ON IT. 



BIT IS ZERO, ADD ZERO TO RESULT, 
DECREMENT COUNT OF BITS REMAINING 

BIT IS ONE, ADD ONE TO THE RESULT, 
SKIPPING THE SIGN POSITION 



ADD CARRY FOR DOUBLE RESULT. 
DECREMENT COUNT OF BITS REMAINING 



DOUBLE LOWER HALF OF RESULT 



MOVE DESTINATION LENGTH TO A TEMP 
BRANCH ON SIGN OF SOURCE. 



DOUBLE UPPER HALF OF RESULT 
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U 0D6A, 0D86,6C92,A030,60A7,00D7,1 
U 0D65, 0986, 6C92, 4030, 68A7,00D7J 

U 0D71, 048O,5592,4A70,0OA7,00D3,A 

■J 0D3A, 0C8A, 6637, 0030, A0A7,0AD8,F 

U 0D:^;5, 0C8A, 5637, 0030, A0A7,0AD8,F 



J 0D36, 0A80,20U,06D0,^0A7,08D3,9 3A9* 
U 0037, 0186,1C11,0030,A0A7,00D3,6 



U 0D39, 0180,2tU,8A10,F8A7,00D6,8 
U 0D3B, OOA8,259E,A2\^0,OOA7,OOD6,6 



29531 =0 

29532 OS. CVTLP. SIGN: 

29553 ;0 • 

2953A MCTEMP6] M8.QR.ZLJT2AC12. J , 

29535 NEXT/DS.CVTLP,SRCLEN 
29536 

29537 ; 1 

29538 MCTEMP6] MB,OR.ZLIT2AC13. J 
29539 

295A0 DS. CVTLP. SRCLEN: 

295A1 ; • 

295A2 we MCTEMP5],WX.NE.O? 
295^3 

295AA =00 ; 00 ■ 

295A5 RCTEMPI] MCTEMP6J.aCDSWP, 

295A6 PUSH, NEXT/DS. CVTLP. NOM.O. DIGIT 
295A7 

295A8 ; 01 — ■ 

295A9 RCTEMP1] METEMP5J.8CDSWP, 

29550 PUSH,NEXT/DS. CVTLP. NON.O, DIGIT 
29551 

29552 DS. CVTLP. CHECK. OVFLW: 

29553 ;10 

2955A we 2EXT(M[TEMP23)"R[TEMP1J, 

29555 W8<31-30>?,SIZ':CW0RD3, 

29556 NEXT/DS. CVTLP. 70 
29557 



STORE PLUS IN RESULT. 



STORE MINUS IN RESULT. 



SEE IF RESULT HAS MORE THAN 7 DIGITS, 

LON6WOR0 RESULT 

COMPUTE H OF NON ZERO DIGITS. 



DOUBLE WORD RESULT 

COMPUTE n OF NON ZERO DIGTS. 



;Is destination length < result Length? 



;11 



MCTEMP13 HB+ZLIT0[8J, 
NEXT/DS. CVTLP. CHECK. OVFLW 



CORRECT FOR DOUBLE WORD RESULT 



29558 
29559 
29560 
29561 

29562 =01 

29563 DS. CVTLP. 70: 

2956A ; 1 1 ; 

29565 WB SEXT(MCTEMP2]).ANDNOT.ZLIT0C1F], ;Result <= Destination 

29566 SI2ECW0RD], 

29567 WX.EQ.O?, NEXT/DS. CVTLP. 8C 
29568 

29569 ; 1 1 

29570 we ZEXT(MCTEMP2]),SI2E[WORD3, 

29571 SET FLAG1,W8<0>? 



Result > Destination, check for even or 
odd dest. length (for high nibble) 



L 
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L' 0066, 0'!«80.259E,^210,OOA7,O0D7,0 
U 0D67, OC85,2592,6030,OAA7,OOD6.A 



U 0D70. 0586,6C93.8037,80A7,00D6,9 



u 0D72, 0586, 6D13, 8037, 80^7,0006, 9 



U 0D7A, 0186,6093, 8037,80^7,0006, 9 



0D76, 0186, 6C13, 8037, 80^7,0006, 9 



U CD78, 0586, 5C93, 8037, 80^7,0006,9 



U 0D68, OC80,0036,^030,OOA7,OOFF,8 

U 0069, OC85, 2592, 4030, 0AA7, 0006, A 

U 0D6A, 0A80, 0036, A780, 0050, 0068, 4 ^^79* 

U 0D6B, 0886, 35BE,^83p,98E7, 0006, C 



we ZEXT<M[TEMP2]),S1ZECW0RD], ;Even dest., which nibble do we 2ero? 
WB<5-0>?, NEXT/OS. CVTLP. OVFLW 



;1 

VA RCTEMPO] MCMDR3, 
NE5JT/0S.CVTCP.83 



CHECK THAT FIRST BYTE OF OESTINATION 
CAN BE WRITTEN. 



29572 =0 

29573 

2957A 

29575 

29576 

29577 

29578 

29579 

29580 

29581 =110000 

29582 OS. CVTLP, OVFLW: 

29583 ; 110000 ; 

29584 MCTEMP63 MB.AN0NOT.2LIT24C0FO3, ;Oest. length=0, clear high nibble of 

29585 NEXT/OS. CVTLP. 81 ;of destination 
29586 

29587 =110010 

29588 ; 110010 ; ^ ^ 

29589 HCTEMP6] MB.AN0NOT.2LiT16C0F0], ;Oest. length=2, ditto 

29590 NEXT/OS, CVTLP. 81 
29591 

29592 =110100 

29593 ; 1 10100 ; 

29594 MCTEMP63 MB,AN0NOT.2LIT8C0F03, ;Oest. length=4, ditto 

29595 NEXT/DS.CVTLP.81 
29596 

29597 =110110 

29598 ; 1101 10 ; 

29599 MCTEMP63 MB.ANONOT.ZLITOCOFOD- ;Oest, length=:6, ditto 

29600 NEXT/OS. tVTLP. 81 
29601 

29602 =111000 

29603 ; 1 1 1000 ; 

29604 MCTEMP53 MB,AN0N0T.ZLIT24C0F03, ;Oest, length=8, ditto 

29605 NEXT/OS, CVTLP. 81 

29606 = 
29607 

29608 =0 

29609 OS. CVTLP. 80: 

29610 ;0 - — ; 

29611 NEXT/IE. OPER. FAULT 
29612 

29613 OS. CVTLP. 81: 

296U ;1 ; 

29615 VA RCTEMP03 MCM0R3 ; CHECK THAT FIRST BYTE OF OESTINATION 

29616 =0 " " 

29617 OS. CVTLP. 83: 

29618 ;0 -— ; 

29619 PROBE WRITE?, SIZEC8YTE3, 

29620 PUSH, NEXT/MM. PR8. WRITE. SIZ ; CAN BE WRITTEN. 
29621 

2962? ;1 ; 

29623 MCTEMP33,RCZER03, ; CLEAR TO WRITE LEADING O'S 

2962^; IP.TS? 



*- — — 
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U 0D6C, 0086,A5BE,A03D,80^7.00D7,3 

U 0D6D, 0A80, 0036. AAFO, 0047, 0AF7,0 

U 0D73, 058!),DC37,0030,30A7,0007,5 

J 0D75, 0086, 2015,8010, 8047, 00D7, 7 

J 0D77, 0450,0081, 0030, 8AA7,00D7, 8 



U 0D38, 0465,DE7D,0051,C047,00D7,e 

0D3A, 0C65,DE7P, 0471, 0047,0088,0 

U 0880, O181,1C93,8A3O,7847,00D7,A 

U0881, 0881, 1592, 4A30, 0047, 080/, A 322* 



U 0D6E, O581,OC93,8A3O,7847,00D7.A 

•J CD6F, 0C81, 0592, 4A30, 0047,0807, A 322* 



;0 - 

MCTEMP4] RCZER03, 
NEXT/DS.CVTLP.WRT.DST 

;1 ■ 

INTPEND OR TIMER?, 
PUSH, NEXT/IE, SERV. IP. TS2 



29625 =0 

29626 

29627 

29628 

29629 

29630 

29631 

29632 

29633 

29634 DS. CVTLP. WRT.DST: 

29655 

29636 RTEMP7 RNUM 2LIT0C6D 

29637 

29638 

29639 MCTEMP2] ZEXT(MB) .SR. 1 , 

29640 SIZECWORB] 
29641 
29642 

29643 VA M[TEMP0]*RCTEMP2J+1 , 

29644 SET FLA62, 

29645 NEXT/DS. CVTLP, 90 

29646 =0* 

29647 DS.CVTLP.WRT.L0N6: 

29648 ; 0* 

29649 RNUM RCTEMP7] RB-1, 

29650 SET RM.NOINT, 

29651 NEXT/DS. CVTLP. 90 
29652 
29653 
29654 
29655 
29656 
29657 
29658 880: ;0********F0RCE ADDRESS********* 

WB^M[TEMP.R+13.ANDN0T.ZLIT24C0F] 
WX.EQ.O?, NEXT/DS. CVTLP, 85 



CLEAR TO WRITE LEADING ^'% 



WILL BE CLEARED ON FIRST NON ZERO 
DESTINATION DIGIT ACTUALLY WRITTEN 



;1* 

RNUM RCTEMP73.RB-1, 
SET RM.NOINT, 
MM.NOINT? 



;l***ft*«»*FORCE ADDRESS********* 

W8.MCTEMP.Rt1J, 

WX,EO,0?, NEXT/DS, CVTLP. 85 



LAST WORD OF DESTINATION 

; CHECK FOR ZERO IGNORING THE SIGN 



NOT LAST WORD OF DESTINATION 
CHECK FOR ZERO ALL 8 DIGITS 



29659 

29660 

29661 

29662 881: 

29663 

29664 

29665 

29666 =0 

29667 FREE.0D6E: 

29668 ;0******LOCATI0N NOT USED ******; LAST WORD OF DESTINATION 

29669 WB MCTEMP.R3.ANDN0T.ZLIT24C0F], ; CHECK FOR ZERO IGNORING THE SIGN 

29670 WX,EO,0?,NEXT/DS,CVTLP.85 
29671 

29672 FREE.0D6F: 

29673 ;1*****L0CATI0N NOT USED********; NOT LAST WORD OF DESTINATION 

29674 W8 M[TEMP.R], WX.EQ.O? ; CHECK FOR ZERO ALL 8 D1GITS=0 
2967S 

29676 -0 

29677 DS. CVTLP. 85: 

29678 ;0 ; 

29679 VA M[VA]-ZLIT0C4], CLEAR FLAG2, ; DESTINATION IS NON ZERO CLEAR PSL<Z> 
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ju 0D74, 0511,BC10,0030*2AA7,00D7,9 
U 007B, 0581,BC10,0030,2AA7,OOD7,9 

u 0D79, OC81,B000, 0860,00^7, 0803, D 371* 

u 0D3D, 0O80,O5BE,^5EC,05D8,00D3,8 
U 0D3F, 0981,BC11,0030JCA7,OOD8,A 

U 0D5C, OC8O,05BE,40OC,05D8,00D7,E 
J 0D3E, O/.8O,O5BE,AAAC,05D8,00D7,C 

J 0D7C, 0961, 0C12,0A77, 80^7, 00D7,E 

u 007D, 0561,OC12,OA77,F8A7,OOD7,E 



u 0D7E, 0161,BC10,0030,OCA7,OOD8,A 
J 0[)7f, 0911, BCIO, 0030, QCA7, 0008, A 



29680 NEXT/DS. CVTLP. 93 
29681 

29682 DS. CVTLP. 90: 

29683 ; 1 

2968A VA MLVA3-ZLIT0CAJ 

29635 

29686 DS,CVTLP-93: 

29687 

29688 we MCVA]-RCTEMP03, 

29689 SICND CMP?,SIZECL0N6] 
29690 

29691 =01 ;01 

29692 WRITE RCTEMP.RJ,SJ2ECL0NG], 

29693 FLA61?, 

2969A NEXT/DS. CVTLP. WRT. LONG 
29695 

29696 ; 11 

29697 VA MCVAD+ZL1T0C3J, 

29698 NEJJt/DS. CVTLP. 100 

29699 =0* 

29700 DS. CVTLP. WRT. BYTE: 



:0*' 



WRITE RCTEMP.R],S1Z£CBYT£], 
NEXT/DS. CVTLP. 95 



; 1 , 

WRITE RCTEMP,R],SI2ECBYTE3, 
MM.NOINT? 



;0 

WB MCTEMP,R].AND.ZLIT0C0F0], 

SET MM.NOINT, 

WX.NE.O?, NEXT/DS. CVTLP. 95 



29701 

29702 

29703 

2970A 

29705 

29706 

29707 

29708 

29709 =0 

29710 

29711 

29712 

29713 

297U 

29715 

29716 

29717 

29718 =0 

29719 DS. CVTLP. 95: 

29720 ;0 

29721 VA «CVA]-ZLIT0C1], 
2^122 SET MM.NOINT, 
29723 NEXT/DS. CVTLP. 100 
2972A 

29725 ;1 

29726 VA MCVA]-ZLIT0C1], 
2972/ CLEAR FLAG2 



;1 

WB MCTEMP.RD.AND.ZLITOCOFFL 

SET MM.NOINT, 

WX.NE-O? 



IF OVERFLOW CHECK FOR ZERO DESTINATION 



r- 
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U 0D8A. O^81.B000,OB6O,0OA7,08D4,l 371* 

.1 0DA1, 0C84,02B7,05EC,00';7,00D3,C 
u 0DA3, 088-'4,05B7,003A,00^7,OOD8,B 
u 0D8B, 048^^,0587,003^,4047,0008,0 
u 0D8C, OC84,05B7,O03A,8O47,00D8,D 

U 0D8D, 0880, 05BE, 4562, 4847,0004, A 

U 0D44, 0484, 0592, 4134, C047,003F, 9 

U 0045, 0484, 0592, 4134, C047,003F, 9 

U 0D46, 0418,0036,4030,0047,0004,7 
U 0047, 0886, 2036, 4030, 0387, 00D8,E 
U 0D8E, 0480, 2592, 4030, 00A7,00D4, 4 

U 0D8F, 0C80,19C2,403D, 8047,0009,0 
U OD90, 0086,1830, 8030,8047,0009,1 

U 0091, 0886,1001,8080,8047,0000,2 



29728 DS. CVTLP. 100: 
29729 



we MCVA]-RCTEMPO], 
SIBND CMP?,SIZECL0NGJ 



• 01 

RCTEMP.R3 RB.RL.8, 

FLAG!?, 

NEXT/DS. CVTLP. WRT.8VTE 



;11 

RCROJ 



R[Rn,0 
RCR2],0 



WB R[TEHP9],CC0P1,S]ZECL0NG], 
FLXGI (FLAG2.XOR.FLAG3)? 



29730 

29731 

29732 

29733 =01 

29734 

29735 

29736 

29737 

29738 

29739 

29740 

29741 

29742 

29743 

29744 

29745 

29746 

29747 

29748 

29749 

29750 

29751 =00 

29752 DS. CVTLP. DONE: 

29753 ;00 

29754 RCR3] MCTEMP0],IRD1 
29755 
29756 
29757 
29758 
29759 
29760 
29761 
29762 
29763 
29764 
29765 
29766 
29767 
29768 
" 69 
c^/70 

2977] DS. CVTLP. NON.O. DIGIT: 

29772 

29773 PL MSS MCTEMPID 

29774 

29775 

29776 MCTEMP13 (RCZEROJ+PL) .SR.1 

29777 

29778 

29779 MCTEMP1] MB.SR.1, 

29780 RETURN [+2] 



;01 

RCR33_MCTEMP03,JRD1 



10 ■ 

CLEAR FLAG3 



1 1 

MCTEMP2J.FLAGS 

CC_M[TE«P2], NEXT/DS. CVTLP. DONE 



IF OVERFLOW CHECK FOR ZERO 
DESTINATION 



NO OVERFLOW 

Condition codes are set, copy dest. 
address 6 **IRD1** 

NO OVERFLOW 

Condition codes are set, copy dest. 
address B **IRD1** 

OVERFLOW AND PSL<N,Z> = 00 OR 11 
CHANGE TO 00 OR 01 

OVERFLOW AND PSL<N,Z> = 01 OR 10 
USE FLAGS TO SET CONDTION CODES 



CC IS set, IRDI 
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U 03BA, 0^85, 259E,A191,C0A7, 0012,0 



U 03BB, 0086,25BE,A03D,80^7,OOD9,2 



U 0092, 0986, 6C37, 0030, 78^7,0009, 3 



U 0D93, 0580,7C13,8A5O,F8A7,00D8,0 



U 0080, OC80,0036,';030,0047,OOFF,8 



U 0081, 0080, 7C11, 8030, 1107,0009, A 



U 009A, OC85,2592,A031,AAA7,0009,5 



U 0095, 0C86. j8E,A031,A0A7,00D9,6 



Decimal String 



CVTPL 



1 1 



29781 ,TOC " 

29782 

29783 ; ***************************************************************************** 

CVTPL srclen.rw, srcaddr.ab, dst.wl 



Input 
Resources 



Output 



2978A 
29785 
29786 
29787 
29788 
29789 
29790 
29791 
29792 
29795 
2979A 
29795 
29796 
29797 
29798 
29799 
29800 
29801 
298C2 
29803 
2980A 

29805 •RE6I0N/JRDX,R1L,IR0X,R1H/JRDX.R2L,IRDX.R2H 

29806 OS. CVTPL: 
29807 

29808 RCTEMP7] ZEXT(«CMDRJ) , 

29809 LOD INC SRA?,SI2ECW0RDJ, 

29810 NEXT/OS, ADO 
29811 

29812 DS. CVTPL. 02: 
29813 

298U METEMP2] RCZERO] 
29815 

29816 .REei0N/0ECMAL.R3L,DECMAL.R3H 

2981 7 
MCTEMP6] 2LIT0C0F3 



MDR 

TEMPO 

TEMP2 

TEMPS 

TEMP6 

TEMP7 

MTEMPIO 

MDR 

STEPC 

FLAG1 

FPDOFFSET 

RO 
R1 
R2 
R3 



Source length 

Next source digit 

Intermediate results 

Save source address 

OF used to extract nibbles 

Save ZEXT(source length) 

Save VA 

Inputing source digits 

Set if overflow 
Set to 

Zero 

Source address 

Zero 

Zero 



*itl^H*********************^*************************************************** 



SAVE ZEXT(SOURCE LENGTH) 
EVALUATE SOURCE ADDRESS OPERAND 

INITIALIZE RESULT 



29818 

29819 

29820 

29821 

29822 

29823 

2982A =0 

29825 

29826 

29827 

29828 

29829 

29830 

29831 

29832 

29833 

2983A 



W6 MCTEMP7J.ANDN0T.ZLIT0C1F], 
WX.EQ.O? 



;0-' 

NEXT/IE. OPER. FAULT 

;1 



STEPC, (MCTEMP7]+ZLIT0C2]).SR.1 
VA,R[TEHP5].MCMDR] 
^1[TEMP10] RCTEMP5] 



USED TO EXTRACT NIBBLES 
CHECK SOURCE LENGTH 



LOAD tt OF BYTES IN SOURCE 
LOAD AND SAVE SOURCE ADDRESS 
SAVE VA 
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U 0D96, 0980,0EF6,A030,20A7,00D8,2 



U 0D82, 0586,AC11,0300,0CB0,00D8.4 
U 0D83, 0886. 7036, A030, 0187, 00D9, 7 

U 0D97, 0586,7C12,0030,F847,00D9,8 



U 0D8A. O885.259E,AAA0,0OA7,0OD8.2 
U 0D85, 0881, c;l7E, 3031, 8047, 00D8, 8 



PL.C4J 



29835 
29836 
29837 

29838 =0 

29839 DS.CVTPL.SKJP, ZEROS: 

29840 ;0 

29841 READ-SIZECBYTE3, 

29842 VA MCTEMP10] Me+ZLIT0C13, 

29843 DB7 STEPC?,NEXT/DS.CVTPL.20 
29844 

29845 ;1 ■ 

29846 MCTEMP7] STEPC 
29847 

29848 ; 

29849 MCTEMP7] M8.AND.ZLIT0C1F3, 

29850 NEXT/DS.CVTPL. CHECK. 0\/FLW 

29851 =0 

29852 0S.CVTPL.20: 

29853 ;0 

29854 RCTEMPO] ZEXT(M[MDRD) , 

29855 SJZECBYTED^WX.NE.O?, 

29856 NEXT/DS,CVTPL. SKIP. ZEROS 
29857 

29858 ; 1 

29859 D vMC«DR],RR.P).AND.RCTEMP63, 

29860 nExT/DS.CVTPL. END, CONVERT 



USED FOR ROTATING 

READ SOURCE BYTE 

SAVE # OF BYTES REMAINING IN SOURCE 
MASK OF GARBAGE FROM SOURCING STEPC 

CHECK FOR ZERO 
SKIP LEADING ZERO'S 



CMT098.MCX 
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U 0D98, 0180,7C10,OB60,28^7,08D;,8 413* 

U 0DA8, OAAF,217E,0031,80A7.00D9,9 

U 0D49, 0D80,0C10,06F0J847,08D4,D 377* 

U 004A, 0C87,217E, 0031,8047,0009. 9 

U ODAB, 0881, 217E, 2051, 8047, 0008, 8 



U 0D4D, 044F,217E,0051,8047,00D9,9 

U 0D4F, 0C87,217E, 0031, 8047,0009, 9 

u 0D99, 0886, 2001, C030, 0047,0009, A 

U 0D9A, 0086,2501,0420,8047,0008,6 

U 0D86, 0C47, 2002, 0031, 8047,0009, 9 

U 0087, 0506, AC11, 0300, OCBO, 0004, A 



; We*ve read a noneero BYTE from the source. The first overflow 
; check is made from the number of significant bytes/digits. 

:«n*«»*****«im«W*«*ic»****i^w*n«*****i****<VAiiiiii**A*************** ********** 



29861 

29862 

29863 

29864 

29865 

29866 DS. CVTPL. CHECK. OVFLW: 

29867 

29868 WB MCTEMP7D-ZLJT0C53, 

29869 SJCND CMP DEF?,S]2ECL0NGT 
-'9870 

29871 =00 ; 00 ; 

29872 MTEMPO (MDR.RR.P) .AND.RCTEMP6], ; 

29873 SET FLJg1,NEXT/DS. CVTPL. CONVERT ; 
29874 

29875 ; 01 

29876 we_MCTEMP0]-ZLIT0C3], 

29877 WB<31"30>?,NEXT/DS. CVTPL. 30 
29878 

29879 OS. CVTPL. LOOP: 

29880 ; 10 

29881 MTEMPO (MDR.RR.P) .AND. RCTEMP63, 

29882 NEXT/DS. CVTPL. CONVERT 
29883 

29884 ; 11— 

29885 D (MCMDRJ.RR.P).AND.RCTEMP6], 

29886 nEXT/DS. CVTPL. END.CONVERT 
29887 

29888 =01 

29889 DS. CVTPL. 30: 

29890 ;01 

29891 MTEMPO (MDR.RR.P) .AND. RLTEMP6], 

29892 SET FlSGI ,NEXT/DS, CVTPL. CONVERT 
29893 

29894 ;11 

29895 MTEMPO (MDR.RR.P) .AND. RCTEMP6J 
29896 

29897 DS. CVTPL. CONVERT: 
29898 

29899 MCTEMP2] (MB+RCTEMPOJ) .SL.1 
29900 
29901 
29902 
29903 
29904 
29905 =0 
29906 
29907 
29908 
29909 
29910 
29911 
29912 



; CHECK IF LESS THAN 10 SIGNIFICANT 
; DIGITS IN SOURCE. 



•Check if greater than 2,200,000,000 
;( 2l2O!00T00l00l0S ) 



MCTEMP2D MB+(R[T£MP2].ASL.2), 
FLAGO? 



;0 

MTEMPO MDR.AND.RCTEMP6], 

SET FLSG0,NEXT/DS. CVTPL. CONVERT 



; 1 

READiSIZECBYTE], CLEAR FLAGO, 
VA MCTEMPIO] MB+ZLIT0C1], 
D87 STEPC?,NEXT/DS. CVTPL, LOOP 



GET LEAST SIGNIFICANT DIGIT 



ADD NEXT DIGIT AND SAVE RESULT*2 



FINISH MULTIPLY BY 10 kl^Q>.)^iy.) 
RIGHT OR LEFT NIBBLE? 



GET RIGHT NIBBLE 

SET TO GET LEFT NEXT TIME 



Read next BYTE % get left nibble, 
FLAGO to get right nibble next time, 
brancR on ^ of source BYTEs remaining 
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U 0D88, 0081,?002,41BD,80C7,0AU,0 
U 0089, 0CEE,C5BE,A03D, 80^7,0009,8 
U 0D9B, 0A8A,05B7,0B7A,98'!»7,00D5J 

U 0D51, 008A,0021,06E0,88A7,08D5,9 338^ 
U 0D53, 088A, 0021, 0030, 80-^7, 00D9,C 

U 0D9C, 0A86,2003,06ED,88A7,08D5,5 3AA* 



U 0055, 0880,2592,'^A70,00A7,00D5,A 
U 0057, 008^,0567, O5FA,COA7,OODA,0 



RCR23_0,BCD SIGN. ZERO? 



29913 
299U 
29915 

29916 =0 

29917 DS.CVTPL. END. CONVERT: 
29918 
29919 
29920 
29921 
29922 
29923 
29924 
29925 
29926 
29927 
29928 
29929 =01 
29930 
29931 
29932 
29933 
2993A 
29935 
29936 
29937 
29938 
29939 
29940 
29941 
29942 
29943 
29944 
29945 
29946 
29947 =01 
29948 
29949 
29950 
29951 
29952 
29953 
29954 



; End of CVTPL loop. Make final check for overflow Z WRITE dest. 



;0- 

ALUS BCD S1GN.2ER0(M[MDRJ), 
LOD TNC BRA?, 
PUSH, NEXT/OS. WRT1 



; 1 

MCFPDOFFSET]_R[ZERO],SET FPD 



;01 

RCTEMP2] D+RB,CC0P1,SJZE[L0NGL 
W8<31-30>?,NEXT/DS. CVTPL. 50 



;n 

RCTEMP23 0+RB 



MCTEMP2].-MB,CC0P1,SIZECL0N6J, 
W6<31"30>? 



LATCH SIGN OF SOURCE 
EVALUATE DESTINATION OPERAND. 



RESULT IS POSITIVE 

DO FINAL CHEC< FOR OVERFLOW 

RESULT IS NEGATIVE 

ADD LEAST SIGNIFICANT DIGIT TO RESULT 



RESULT IS NEGATIVE OF MAGNITUDE. 
DO FINAL CHECK FOR OVERFLOW 



n***t«**********t*************<k*<*************************** ************* 

Negative source overflow checks. =11 is present data is ok, check 
tor overflow detected during initial source read. =01 is present 
data overflowed (and TEMP2 is infinite precision low significant 
digits) OR data is zero (src. =-0), check for overflow during initial 
src. read. 

****H****'*ik***H***(«***1^H*********H«t*********************************** 



;01 - 

WB MCTEMP2],WX.NE.0?, 
NE5JT/DS. CVTPL. NEG.OVR 



;Overflow if data isn't zero 



;11 

RCR3J 0,FLAG1?, 
NEXT/DS. CVTPL. NO. OVFLW 



CHECK IF OVERFLOW DETECTED EARLIER 
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u 0059, O08A,O5B7,O5F4,C0A7,O0DA,0 



U 0D5A, 008^,0587, O5FA,C0A7,O0DA,0 



U 0D5B. 0884,0587, 0034, C0A7,00DA, 2 



U 0D40, 0484,5592,4034,4047,0082.0 



U 0D42, 0084, 5592, 4034, 48E7, 0082,0 



'J 0820, 0064, 0587,0034, 0047, 00D5,0 



U OFFO, 0884, 0587,0034, 0047, 00D5,0 



U 0D50, 00E4,2592,402C,45DA,0000,2 



U 0D54, 0885, A592, 4034, 8047, 0134, 7 



U 1347, 0885,8592,4034,0047,0134,8 



********************************************************************** 

Overlapping splits. Enter at: . . 

1) DS. CVTPL. 50: on a W8<31-30>? BUT from positive source overflow 
check. =01 is data is ok. check for previous overflow. 

=11 is data overflowed. 

2) DS.CVTPL.NEG.OVR: on a WX.NE.O? BUT from negative source 
overflow check. =10 is data is ok (-0), check for previous ov. 

=11 is data overflowed. 
********************************************************************** 



CHECK IF OVERFLOW DETECTED EARLIER 



; CHECK If OVERFLOW DETECTED EARLIER 



NO OVERFLOW 



29955 
29956 
29957 
29958 
29959 
29960 
29961 
29962 
29963 

29964 =00 

29965 =01 

29966 DS. CVTPL. 50: 

29967 ;01 

29968 RCR3J 0,FLAG1?, 

29969 NEXT/Ps . CVTPL .NO. OVFLW 
29970 

29971 DS. CVTPL. NEC. OVR: 

29972 ; 1 

29973 RCR3J 0,FLAG1?, 

29974 NEXT/CS. CVTPL. NO. OVFLW 
29975 

29976 ; 1 1 ; 

29977 RCR3J 0,NEXT/DS. CVTPL. OVERFLOW ;Overflow 

29978 =0* 

29979 DS. CVTPL. NO. OVFLW: 

29980 ;0* 

29981 R[R1J MCTEMP5], 

29982 NEXT/Ps. CVTPL.CLEAR.ro 
29983 

29984 DS. CVTPL. OVERFLOW: 

29985 ; 1 * ; 

29986 RCRl] M[TEMP53,SET V ; OVERFLOW OCCURED 
29987 

29988 0820: 

29989 DS. CVTPL. CLEAR. RO: 

29990 ;*********FORCE ADDRESS*********; 

29991 RCR03 0,SET MM.NOINT, 

29992 NEXT/PS. CVTPL. WRT.DST 
29993 

29994 OFFO: ;*********f0RCE ADDRESS*********; 

29995 ; ; 

29996 RER03 

29997 =0** 

29998 DS. CVTPL. WRT.DST: 

29999 ;0** ; 

30000 WRITc NOTRECSIZECLONG], 

30001 RCDST.RDMCTEMP2], CLEAR FPD, 

30002 NEXT/GL.ROP.IRDI 
30003 

30004 ;1** ; THE WRITE DID NOT COMPLETE 

30005 RCR23 MEPC] ; SAVE PC 
30006 

30007 .REGJ0N/DECMAL.R1L,DECMAL.R1H/DECMAL.R2L,DECMAL.R2H 

30008 ; ; 

30009 R[R0] MEVA] ; bAVE DESTINATION ADDRESS 



33 
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U 1348. 0A84,2592,A03A,C047,00FE,2 



15A9, 0A84,05B7.013A,00A7.003F,9 



U 0358, 0C80,05BE,^03A,8A87,013A,A 



U 13AA, 0886, 2036,^030, 0087, 013A, 8 



U 13AB, OC80,2592,A030,OOA7,013A,C 



U 13AC, 0886, C5B7, 0030, 00A7, 0134, D 



U 13AD, 0880 05BE, 403^, 04A7, 0134, E 



U 134E, 0464,0567,0034,8047,0107,2 



U 1072, 0^E0,05BE,'i024,c5D8,013A,F 



u 1076, 0085, A592,'!,03A, 8047, OOFB,? 



U 134F, 0084, 05B7, 003*^,00^7, 0134, 9 



RCR33 MCTEMP23, 
NEXT/TE. PACK. DONE 



SAVE RESULT 

FPD unpack*' 



30010 

30011 

30012 

30013 

30014 

30015 .TOC " Decimal String 

30016 

30017 DS. CVTPL. JRD1: 

30018 

30019 RCRO] 0,IRD1 

30020 

30021 .REG]0N/JRD1,R1L,IRD1.R1H 

30022 =000 

30023 DS. CVTPL. UNPACK: 

30024 ;000 ■ 

30025 PC RLR2] 

30026 = 

30027 .REGI0N/DECMAL.R1L,DECMAL.R1H/DECMAL.R2L,DECMAL.R2H 

30028 ; ; . ... 

MCTEMP2] PSL ;Wrne back CC to reassert arithmetic 

;trap if we set V 



RESTORE SAVED PC 



50029 

30030 

30031 

30032 

30033 

30034 

30035 

30036 

30037 

30038 

30039 

30040 

30041 

30042 

30043 

30044 =0** 

30045 

30046 

30047 

30048 

30049 

30050 

30051 

30052 DS. CVTPL. CLR.R3: 

30053 ; 

30054 RCR3J 0, NEXT/DS. CVTPL. IRD1 



CC.MCTEMP2J 
MCFPDOFFSETD^O 
VA.RCRO] 
RCR2J_0,SET MM.NOINT 



;0** 

WRITE RCR33,SJ2ECL0N61, 

CLEAR FPD, NEXT/DS. CVTPL. CLR.R3 



;1** ■ 

RCR2J M[PC], 
NEXT/TE. PACK. DONE 



MIGHT FAULT AGAIN, BE PREPARED 
RESTORE DESTINATION ADDRESS 



THE WRITE DID NOT COMPLETE 
SAVE PC 
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U 03BC, 0485, 259E, ^190, ^047, 0012,0 



U 0360, 0885,2592,4180,8047,0412,0 



U 0361, 0485, 2592, 41B0,C047, 0410,0 



U 0362, 0C85,259E, 4191, 0047, 0412,0 



Decimal String 



CVTPT' 



30055 .TOG " 
30056 

30057 ****************************************************************************** 
CVTPT srclen.rw, srcaddr.ab, tbladdr.ab, dstten.rw, dstaddr.ab 



Input 
Resources 



Output 



Subroutines 



MDR 

TEMPI 
TEMP2 
TEMP3 
TEMP4 
TEMP7 
FPDOFFSET 

RO 
R1 
R2 
R3 



30058 
30059 
30060 
30061 
30062 
30063 
30064 
30065 
30066 
30067 
30068 
30069 
30070 
30071 
30072 
30073 
30074 
30075 
30076 
30077 

30078 

30079 . REGION/ JRDX.R1L,1RDX.R1H/JRDX.R2L,IRDX.R2H 

50080 

30081 DS. CVTPT: 

30082 ; ; 

30083 RCTEMP1] 2EXT(MCMDRJ) ,SIZE[WORDJ, ; 

30084 LCD INC BRA?, 

30085 NEXT/OS. ADD 

30086 =000 

30087 DS. CVTPT. 02: 



Source length 

ZextCsource length) 

Source address 

Table address 

Zero extended destination length 

Address of last destination byte 

Set to OA 

Zero 

Source "address 

Zero 

Destination address 



DS.CVTPN 

DS. TABLE. ADDR 

DS.CVTXX.SETCC 

*************************** t*H*«**«*^Ht************f******* + **********H******** 



; SAVE ZEXT(SOURCE LENGTH) 
EVALUATE SOURCE ADDRESS OPERAND 



30088 
30089 
30090 
30091 
30092 
30093 
30094 
30095 
30096 
30097 
30098 
30099 
30100 
30101 



;000 • 

RCTEMP2] MCMDR3, 
LCD INC BRA?, 
PUSH, NEXT/OS. ADD 



;001 • 

RCTEMP3] MCMDRJ, 

LCD INC Bra?. 

PUSH, NEXT/OS. RED 



;010 

RCTEMP4] ZEXT(MCMDR]),SIZECWORD] 
LOD INC BRA?, 
PUSH, NEXT/OS, ADD 



SAVE SOURCE ADDRESS 
EVALUATE TABLE ADDRESS 

SAVE TABLE ADDRESS 

EVALUATE DESTINATION LENGTH OPERAND 

; SAVE ZEXT(DESTINATION LENGTH) 
EVALUATE DESTINATION ADDRESS OPERAND 
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U 0365. 05EE,CC37, 0030, 50^7, 0528,0 



036^, 0^84,0587, 003^,8047, 0537, E 



U 0365, 0484,05B7,05FA,8047,010A,8 



0366, 0C80,7002,A5CD,8AB0,010A,0 



U lOAO, 0081, 2592, 4B/»0,^0D3, QUE, 8 



U 10A2, 0011,2592,ABA0,1DD8,0nE,8 



U 10A8, 0A80,0036,AB70J847,0nE,8 



U 10AA, 0A10,0036,AB70,18A7,011E,8 



30102 
30103 
301 OA 
30105 
30106 
30107 
30108 
30109 
30110 
30111 
30112 
30113 
301U 
30115 
30116 
30117 
30118 
30119 
30120 
30121 
30122 
30123 
30124 
30125 
30126 
30127 

30128 
50129 

30130 
30131 
30132 
30133 
30134 
30135 
30136 
30137 
30138 
30139 
301A0 
30U1 
30U2 



DS. CVTPT. RESTART: 

; 01 1 

HCfPDOFFSET] ZL]T0C0A],SET FPD, 
PUSH,NEXT/DSTCVTPN 

; 1 00 

RCR23 0, 

PUSH, REXT/DS. TABLE, ADDR 

DS, CVTPT. SETCC: 

;101 «— 

RCR23 0, 
FLAG1?,NEXT/DS. CVTPT, 20 

;110 

READ.SJZECBYTE], 
VA_«CTEMP7],FLA61? 



; CONVERT PACKED TO NUMERIC 



; LOAD TABLE ADDRESS OF LAST BYTE 



; JF OVERFLOW, CLEAR PSL<2> 

'; IF OVERFLOW, CLEAR PSL<Z^ 

; GET BYTE FROM TABLE 

; LOAD ADDRESS OF LAST DESTINATION BYTE 



.REGI0N/DECMAL,R1L,DECMAL.R1H/DECMAL.R2L,DECMAL.R2H 

DS. CVTPT. 10: 

.0* 

WRITE MCMDRD,SI2ECBYTE], 
BCD SIGN. ZERO?, 
NEXT/DS.CVTXX. SETCC 



; 1 * 

WRITE MCMDR],SIZECBYTEJ, 

BCD SIGN. ZERO?, 

CLEAR FLAG2, NEXT/DS.CVTXX. SETCC 

=0* 

DS. CVTPT. 20: 

; 0* ■ 

BCD SIGN. ZERO?, 
NEXT/DS.CVTXX. SETCC 

; 1 • 

BCD SIGN. ZERO?, 

CLEAR FLAG2, NEXT/DS.CVTXX. SETCC 



NO OVERFLOW 
WRITE LAST BYTE 



OVERFLOW, CLEAR PSL<Z> 
WRITE LAST BYTE 



■; NO OVERFLOW 



; OVERFLOW, CLEAR PSL<2> 
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U 03BD, 0A85,259E,A190,A0i/, 0012,0 



U 0368, 0885, 2592, A1B0,80<7, 0*^12,0 



0569, 0485, 2592, A180,C0^7, 0^10,0 



Decimal String 



CVTTP 



( I 



30U3 .TOC 

30U^ 

30n5 •#'************************************************************^*************** 

30U6 ; CVTTP srclen.rw, srcaddr.ab, tbladdr.ab, dstlen.rw, dstaddr.ab 



input 
Resources 



Output 



Subroutines 



MDR 

TEMPO 

TEMPI 

TEMP2 

TEMP3 

TEMP4 

TEMP6 

TEMP7 

MDR 

FLA60 

RO 
R1 
R2 
R3 



30U7 

30148 

30U9 

30150 

30151 

30152 

30153 

3015; 

30155 

30156 

30157 

30158 

30159 

30160 

30161 

30162 

30163 

3016A 

30165 

30166 

30167 

30168 

30169 

30170 

50171 ,REGiON/IRDX,RlL,IR0X,R1H/JRDX,R2L JRDX.ft2H 

30172 DS, CVTTP: 

301 73 ; ; 

30174 RLTEMP1] ZEXTCMEMDRJ) ^SIZECWORDD, ; 

30175 LOD INC BRA?, 

30176 NEXT/OS. ADD 

30177 =000 

30178 DS, CVTTP. 02: 

30179 ;000 

30180 RCTEMP2] MCMDRJ, 

30181 LOD INC Bra?, 

50182 PUSH, NEXT/OS. ADD 

30183 

30:84 ;001 

30185 RCrEMP3] HCMDR], 

30186 LOD INC BRA?, 
30187. PUSH, NEXT/OS. RED 



Source length 

Concerted sign from table 

Zext(source length) 

Source address 

Table address 

Zero extended destination length 

Source byte 

Address of last destination byte 

Save byte from table 

Set to indicate length destination 

Zero 

Source address 

Zero 

Destination address 



DS.CVTNP 

DS. TABLE. ADDR 

DS.CVTXX.SETCC,07 

DS.CVTXX.SETCC.06 



; SAVE ZEXT(SOURCE LENGTH) 
EVALUATE SOURCE ADDRESS OPERAND 



SAVE SOURCE ADDRESS 
EVALUATE TABLE ADDRESS 

SAVE TABLE ADDRESS 

EVALUATE DESTINATION LENGTH OPER/ND 
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U 036A, 0885, 259E.AA51.00A7, 0037,0 
U 0370, 0A^6,A081,003D, 8047, 0037,1 

0371, 0C80, 0036, A1B0, 0047, 0412,0 

u 0372, 0DEE,CC37, 0030, 5047, 0535, E 
U 0373, 0C85, 759E, 4001 ,A047, 0537, E 

U 0374, 0406. 65BE,403D, 8047, 010E,1 
J 0375, 0:80,7002,4000, 8480,0135,0 



U ^350, ocas, ^SOE,A001,80C7, 0135,1 

U 1351, 0180,6C13,06F4,P847,0918,9 377* 

J 1189, 0880, 67F0,498D, 8047, 0925, C 387* 

U 1168, 0C80, 0056, 4050, 0047, OOFP, 8 

U li^Sf, OC80,0056,^050,0047,OOFF,8 

a ^^^^D, 0880, 0056, 445U, 0047, 0125, P 



RCTEMP4] ZEXT(MC«DR3),S1ZECW0RD3, ; SAVE ZEXT(DESTJNAT10N LENGTH) 
WX.NE.O?" """" " .^— ^.. .^^^...-^.-^ 



;000 ' 

M[TEMP4]^MB+1,SET FLAGO 

;001 ■ 

LCD JNC BRA?, 
PUSH, NEXT/OS. ADD 



30188 ;Q10' 
189 
190 

30191 = 

30192 370: 
30193 
30194 

30195 371: 
30196 
30197 

30198 372: 

30199 DS. CVTTP, RESTART: 

30200 ;010 

30201 MCFPD0FFSET]^2LJT0C0A3,SET FPD, 

30202 PUSH,NEXT/DS.CVTNP 
30203 

30204 373: ;011 - — 

30205 RCTEMP6] ZEXT(XB) PC PCtI, 

30206 PUSH, NEXT/DS. TABLE .ADDR 

30207 374: 

30208 DS. CVTTP, ZERO. SRC: 

30209 ;100 

30210 MCTEMP6] RCZEROJ, CLEAR FLAGO, 

30211 NEXT/DS.CvTTP.PLUS 
30212 

30213 375: ;101 

30214 READ.SIZECBYTED, 

30215 VA„mCtEMP7] 
30216 

30217 .REGJ0N/DECMAL.R1L,DECMAL.R1H/DEC«AL.R2L,DECMAL,R2H 

30218 DS. CVTTP. SETCC: 
30219 

RCTEMP6] Z£XT(MCMDR]), 

SJZECevTE], 

ALUS 8CD SIGN. ZERO 



we ZL]r0[9F]-M[TEMP63, 
W8^3l-30>? 



30220 

30221 

30222 

30223 

30224 

30225 

30226 

50227 

30228 =01 

30229 

30230 

30231 

30232 

30233 

30234 =0 

50235 DS. CVTTP. LEGAL. SIGN: 

30236 ;0 

30257 NEXT/JE.OPER. FAULT 

50258 

30259 ;1 

50240 FLAGO? 



CHECK IF ZERO LENGTH DESTINATION 
PRETEND DESTINATION LENGTH IS ONE 

EVALUATE DESTINATION ADDRESS OPERAND 
CONVERT NUMERIC TO PACKED 



GET LAST SOURCE BYTE 

LOAD TABLE ADDRESS OF LAST BYTE 



ZERO LENGTH SOURCE 

CLEAR ZERO LENGTH DESTINATION FLAG 

AND WRITE +0 DESTINATION 



; GET BYTE FROM TABLE 

; LOAD ADDRESS OF LAST DESTINATION BYTE 



EXTRACT SIGN AND LAST DIGIT 
SAVE SIGN AND ZERO FOR BRANCHING 



;01 • 

BCD CHECK MCTEMP63?, 
NEXT/DS. CVTTP. LEGAL. SIGN 



;11 

NEXT/JE.OPER. FAULT 



CHECK IF LAST DIGIT IS LEGAL BCD 

CHECK IF LEGAL SIGN NIBBLE. 

LAST DIGIT IS NOT LEGAL BCD DIGIT 

NOT LEGAL BCD SIGN NIBBLE 

CHECK IF DESTINATION LENGTH IS ZERO 



^3B 



CMT098,^CX 
DECMAL.MIC 



C 10 

M1CR02 1MC01) 28-NOV-83 16:30:55 CLOKX Rev 13.00, Clock rate = 160ns 
Decimal String 



Page 757 



: CVTTP 



u 125E, 



t3C12,OB67,80A7,010E,0 



■J 1?5F, 0101 ,2C12,0A37,80'!.7, 0126,0 
u 1260, 09A8,6C13,8057,8A67,00BF,0 
u 1261, 0586,6C12,0B67,80A7,010E,0 



302A1 =0 

30242 

302A3 

302A4 

302/. 5 

302A6 

30247 

30248 

30249 

30250 

30251 =0 

30252 

30253 

30254 

30255 

30256 

30257 



;0 " — 

CC MCTEMP6] MB.AND.ZLITOEOFOJ, 
BCD SIGN.ZER0(DEn?,SIZECL0NG5, 
NEXr/DS. CVTTP. CHK. SIGN 



; 1 

W8 «[MDR].AND.2LIT0C0F0D, 

CLfAR FLAGO, 

WX.EO.O? 



; 

MDR MCrEMP6].ANDNOT.ZLlT0C0F0J, 
SET"rLAG1 ,NEXT/DS, CVTTP. DLEN.O 



; 1 - 

CC MCTEMP6] MB.AND.ZLJTOCOFO], 
BCP SJGN,ZER0(DEF)?,SJZECL0NGJ 



CC AS HARMLESS SIDE EFFECT OF BRANCH 
SA^E LAST DIGIT FOR LATER USE. 
BRANCH ON SIGN AND LAST D]GIT=0? 



CHECK If LAST SOURCE DIGIT JS ZERO 
CLEAR FLAG FOR SETTING CONDITION CODES 



CLEAR DIGIT FOR WRITING 1 BYTE OF 
ZERO LENGTH PACKED DESTINATION 



CC AS HARMLESS SIDE EFFECT OF BRANCH 
SAVE LAST DIGIT FOR LATER USE. 
BRANCH ON SIGN AND LAST DIG1T=0? 



CMT098.MCX 
DECMAL.MIC 



MICR02 
Decimal 



1MC01) 
String 



10 
28-N0V-83 16:30:35 CLOKX Rev 13,00, Clock rate = 160ns 

: CVTTP 
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U lOtO, 0C10,0036.A030,00A7,010EJ 



U 10E1, 0118,6C12,4000,65D8.011E,9 



10E2, 0510,6C12,A000,6DD8,0109,8 



u 10E3, 0D58,0C37,0AB0,6C67.010E,2 



U 10E6, 0D18,0C37,05FO,6C67,0118,D 



u 11BD, 0118,6C12,A000,6SD8,011E,9 



J 11BF, 0881,2592,-',0O0,05D8,0nE,9 



U OBFO, 0986, CC57, 0031, 7047, 0155.0 



30258 =000 

30259 DS.CVTTP.CHK.SIGN: 

50260 ;000 

30261 CLEAR FLA62 

30262 

50265 DS. CVTTP, PLUS: 

30264 ;001 ' 

30265 WRITE MCTEMP6J.OR.ZLIT0C0CJ, 

30266 SJ2EC8YTE], CLEAR FLAG5, 
50267 NEXT/DS.CVTXX.SETCC.06 
30268 

30269 DS. CVTTP. MINUS: 

30270 ;010 

30271 WRITE MCTEMP6J.0R.ZLIT0C0DD, 

30272 SIZEC8YTE], CLEAR FLAG2, 
30275 NEXT/DS.CVTXX.SETCC.Oa 
5027A 
30275 
50276 
50277 
50278 
50279 =110 ; 1 1 

MDR^ZLITOCODJ, CLEAR FLAG3, 
FLA51? 



; NON ZERO POSITIVE RESULT 
; CLEAR PSL<Z> 

POSITIVE RESULT (LAST DIGIT IS 0) 
WRITE LAST DIGIT AND PREFERRED *+' 
CLEAR PSL<N> 



;01 1 

MDR ZLIT0C0D3,SET FLA63, 
FLAB27.NEXT/DS. CVTTP. MINUS 



;01— 

WRITE MCTEMP63.0R.ZLIT0C0CJ, 
SIZEC8YTE3, CLEAR FLAG3, 
NEXT/DS.CVTXX.SETCC.06 



30280 

30281 

30282 = 

50285 =01 

30284 

30285 

30286 

30287 

30288 

30289 

30290 

50291 

30292 08F0: ;*********FORCE ADDRESS********* 

50295 DS, CVTTP. DLEN.O: 

30294 

30295 MCFPDOFFSETJ ZLIT0C2E3, 

30296 NEXT/DS, CVTTP. SETCC 



;11 

WRITE MCMDRD,SIZEC8YTE], 
NEXT/DS.CVTXX. SETCC. 06 



NON ZERO NEGATIVE RESULT 

WRITE LAST DIGIT AND PREFERRED •-'. 

CLEAR PSL<Z> 



NEGATIVE RESULT (LAST DIGIT IS 0) 
SET PSL<N> 
CHECK FOR -0 

-0 RESULT 

IF OVERFLOW WRITE -0. 

IF NOT OVERFLOW WRITE +0. 



WRITE +0 RESULT 
CLEAR PSL<N> 



WRITE -0 RESULT 



SET SPECIAL PACK ROUTINE FOR ZERO 
LENGTH DESTINATION 



CMT098.MCX 
DECMAL.MIC 



MICR02 1M(01) 
Decimal String 



E 10 
28-N0V-83 16:30:35 CLOKX Rev 13,00, Clock rate = 160ns 

: CVTPS 
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U 03BE. 0485, 259E, 4190, A0A7, 0012,0 



U 02A4, 0085,2592,4160,8047,0410,0 

U 02A5, 0C85,259E, 4191, 0047, 0412,0 
U 02A6, 0485, 2592, 4030, C047, 0135, 2 
U 1352, 0C80, 3711, 0000, 0467, 010E, 8 



Decimal String 



CVTPS" 



30297 .TOC ' 

30298 

30299 ;*******♦*******♦************************************************************* 

CVTPS srclen.rw, srcaddr.ab, dstlen.rw, dstaddr.ab 



30300 
30301 
30302 
30303 
30304 
30305 
30306 
30307 
30308 
30309 
30310 
30311 
30312 
30313 
30314 
30315 
30316 
30317 
30318 
30319 



Input 
Resources 



Output 



Subroutines 



MDR 

TEMPI 
TEMP2 
TEMP3 
TEMP4 
TEMP6 
TEMP7 
FPDOFFSET 

RO 
R1 
R2 
R3 



Source length 

Zext(source length) 

Source address 

Destination address 

Zero extended destination length 

Source bytes 

Temporary 

Set to OA 

Zero 

Source address 

Zero 

Destination address 



DS.CVTPN 
DS.CVTXX.SETCC 



30320 

30321 .RE610N/]RDX.R1L,IRDX.R1H/IRDX.R2L,IRDX.R2H 

30322 DS. CVTPS: 

30323 ; ; 

30324 RCTEMP1].ZEXT(MCMDRJ),SIZECW0RDJ, ; SAVE 

30325 LCD INC BRA?, 

30326 NEXT/OS, ADD 
30327 

30328 =00 

30329 DS. CVTPS. 02: 

30330 ;00 

30331 RCTEMP2J MCMDR], 

30332 LOD INC BRA?, 

30333 PUSH, NEXT/OS. RED 
30334 

30335 ;01 

30336 RCTEMP43 ZEXT(MCMDRJ) ,SIZECW0RD] 

30337 LOD INC BRA?, 

30338 PUSH, NEXT/OS. ADD 
30339 

30340 DS. CVTPS. RESTART: 

30341 ;10 

30342 RCTEMP3] HCMDR3 

30343 = 

303-^4 .REGION/DECMAL.R1L,DECMAL.R1H/DECMAL.R2L,DECMAL.R2H 

303^5 ; ; 

30346 MDR M[TEMP33+C0NX(1 ) ; SAVE ADDRESS OF FIRST DESTINATION DIGl 



ZEXT(SOURCE LENGTH) 
EVALUATE SOURCE ADDRESS OPERAND 

SAVE SOURCE ADDRESS 

EVALUATE DESTINATION LENGTH OPERAND 

; SAVE ZEXTCDESTINATION LENGTH) 
EVALUATE DESTINATION ADDRESS OPERAND 

SAVE DESTINATION ADD'^ESS 



CMT098,«CX 
DECMAL.MIC 



MICft02 
Decimal 



F 10 
1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
String : CVTPS 

30347 =000 

30348 =011 

30349 DS. CVTPS. CONVERT: 
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U 10EB. 05EE,CC37, 0030, 5047, 0528,0 



U 10EC. 0880,66F7,0DC0,05D8,010E,D 



U 10ED, 0880,075C,0004,C4A7,0135,3 



U 10EF, 0810, 073C, 0004, C4A7, 0135, 3 



U 1553, 0880, 6592, 4870,1847, Olid 



U 11C1, 0580,0C37,05C1,5DD8,011C,4 



U 11C3, 0D58,OC37,0541,6DD8,011C,4 



U 11C4, 0484,0587,0034,8047,0135,4 



U 11C5, 0580, 0C37, 0001, 5DD8,011C,4 



U 11C6, 0414,0587,0034,8047,0135,4 



U nc7, 0414,0587,0034,8047,0135,4 



U 1354, 0484,0E7D,0874,D847,011E,8 



;011 



30350 

30351 

30352 

30353 

30354 

30355 

30356 

30357 

30358 

30359 

30360 

30361 

30362 =111 

30363 

30364 

30365 

30366 

30367 DS. CVTPS. WRT. SIGN: 

30368 



MCFPDOFFSET] ZLJTOCOA] ,SET FPD, 
PUSH,NEXT/DSTCVTPN 



;100 ■ 

WRITE CVTPN(MCTEMP6]), 
SIZEC8YTE:,S<3-0>.NE.0? 



;101 

VA RCR3]-C0NX(1), 
NEXT/DS.CVTPS-WRT.SIGN 



;111 

VA Pr.R3]-C0NX(1), 

CLEAR FLAG2, 

NEXT/DS. CVTPS. WRT. SJ6N 



30369 

30370 

30371 

30372 =01 

30373 

30374 

30375 

30376 

30377 

30378 

30379 

30380 

30381 =00 

30382 DS. CVTPS. SETCC: 



WB MCTEMP6], 
BCB SIGN. ZERO? 



;01 

WRITE ZLIT0C2BJ,SIZECBYTE], 
FLAG1?, NEXT/DS. CVTPS. SETCC 



; 1 1 

WRITE ZLIT0[2D],SIZECBYTE], 
SET FLAG3, 

FLA61 (FLAG2.X0R.FLAG3)?, 
NEXT/DS. CVTPS. SETCC 



;00 



RCR2J,0, NEXT/DS. CVTPS. F IX. R3 



;01 

WRITE ZLIT0C2BJ,SIZE[BYTE], 
NEXT/DS. CVTPS. SETCC 



30383 

30384 

30385 

30386 

30387 

30388 

30389 

30390 

30391 

30392 

30393 

30394 

30395 

30396 

30397 

30398 OS. CVTPS. FIX. R3: 

30399 

30400 RCR5J RB- 1 ,BCD SIGN. ZERO?, 

30401 NEXT/US.CVTXX. SETCC 



• 10 

RCR2J 0, CLEAR FLAG2, 
NEXT/DS. CVTPS. FIX. R3 



;11 • 

RCR23 0, CLEAR FLA62, 
NEXT/CS. CVTPS. FIX. R3 



CONVERT PACKED TO NUMERIC 



WRITE LAST DIGIT 

CHECK LAST DIGIT FOR ZERO 



RESTORE DESTINATION ADDRESS 



CHECK SIGN OF SOURCE 



I X I 



STORE LEADING '+ 

IS OVERFLOW FLAG SET? 

STORE LEADING '-' 

CHECK FOR OVERFLOW AND -0 

NO OVERFLOW AND DESTINATION NE 



NO OVERFLOW AND DESTINATION = 
STORE LEADING '+' 



OVERFLOW AND DESTINATION NE 
CLEAR PSL<Z> 



OVERFLOW AND DESTINATION = 
CLEAR PSL<Z> 



CMT098.MCX 
DECMAL.MIC 



M1CR02 
Decimal 



1M(01) 
String 



G 10 
28-N0V-83 16:30:35 CLOKX Rev 13.00. Clock rate = 160ns 

: CVTSP 



Page 7^1 



U 03BF. 0''*85,259E.A190, 4047,0012.0 



U 0aA8, 0085. 2592, A1B0, 8047, OAIO.O 



U 0?A9, 0C85,259E,A191,0047,0A12,0 



U 02AA, 0885, 2592, A031,C0A7, 0135, 5 



U 1355, 0C80, 2002, 4030, 84A7, 0135, 6 



U 1356, 0986, 2C11, 0000, 0850, 0135, 7 



u 1357, 0881,27C2,40FO,8047,01U,8 



Decimal String 



CVTSP" 



30402 .TOC ' 

30403 

30404 ;******************«********************************************************** 

CVTSP srclen.rw, srcaddr.ab. dstlen.rw, dstaddr.ab 



Input 
Resources 



Output 



MDR 

TEMPI 

TEMP2 

TEMP3 

TEMP4 

TEMP6 

TEMP7 

MTEMP8 

FPDOFFSET 

RO 
Rl 
R2 
R3 



30405 
30406 
30407 
30408 
30409 
30410 
30411 
30412 
30413 
30414 
30415 
30416 
30417 
30418 
30419 
30420 
30421 
30422 
30423 

30424 .RE6J0N/JRDX.R1L,IRDX.R1H/JRDX.R2L,IRDX.R2H 

30425 DS. CVTSP: 

30426 ; ; 

50427 RCTEMP1] ZEXT(MEMDR]) .SIZECWORDJ, ; 

30428 LCD INC BRA?, 

30429 NEXT/OS. ADD 

30430 2A8: 

30431 DS. CVTSP. 02: 

30432 ;00*******FORCE ADDRESS*********; 

30433 RCTEMP2] MCMDRD, 

30434 LCD INC BRA?, 

30435 PUSH, NEXT/OS. RED 
30436 

30437 2A9: 
30438 
30439 
30440 
30441 

"30442 2AA: 
30443 
30444 
30445 .REGI0N/DECMAL.R1L,DECMAL.R1H/DECMAL.R2L,DECMAL.R2H 

30446 

30447 VA METEMP2] 

30448 

30449 

30450 READ.SIZECBYTE], 

30451 M[rEMP2] MB+2LIT0C13 
30452 

30453 ; 

30454 ASCII SIGN(MCMDR3)? 



Source length 

ZextCsource length) 

Source address 

Save sign 

Zero extended destination length 

Source byte 

Save destination address 

Constant FOFO 

Set to OA 

Zero 

Source address 

Zero 

Destination address 



***************************************************************************** 



; SAVE ZEXT(SOURCE LENGTH) 
EVALUATE SOURCE ADDRESS OPERAND 

SAVE SOURCE ADDRESS 

EVALUATE DESTINATION LENGTH OPERAND 

; SAVE ZEXT(DESTINAT10N LENGTH) 
EVALUATE DESTINATION ADDRESS OPERAND 

SAVE DESTINATION ADDRESS 



;01 ; 

RCTEMP43 ZEXT(MCMDR3).SIZECW0RDD, 
LOD INC BRA?, 
PUSH, NEXT/OS. ADD 

;10 ; 

RCTEMP7]_MCMDR] 



LOAD SOURCE ADDRESS 



READ SOURCE SIGN BYTE 

SAVE FIRST SOURCE DIGIT ADDRESS 



BRANCH AND SAVE SIGN 



CMT098.MCX 
DECMAL.MIC 



MICR02 
Decimal 



1H(01) 
String 



28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 

: CVTSP 
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U nC8, 0586, 3C37, 0030, 68A7, 0135, 8 



U 11C9, 0186, 5C37, 0030.60^?, 0135, 8 



U 11CB, OCEO,0036,A030,OOA?,OOFF,8 



U 1358, 0A8O, 7002, A03D,8A67, once 



U ncc, 0DEE,CC37, 0030, 50A7, 0535, E 



U 11CD, 0^85,759E,';001,AOA7,0135,A 



U ncE, 088A,0E7D,003A,40A7,0135,9 



U 1559, 0586,CC37,05F0,C047,010e,8 



30A55 =00 

30456 

30457 

30458 

30459 

30460 

30461 

30462 

30463 =11 

30464 

30465 

30466 DS. CVTSP. 20: 

30467 

50468 

30469 

30470 

50471 

30472 

30473 

3047A 

30475 

30476 

30477 =00 

30478 DS, CVTSP. RESTART: 
30479 
30480 
30481 
30482 
30483 
30484 
30485 
50486 
30487 
30488 
30489 = 
30490 
30491 
30492 



;00 

MCTE«P5],ZLIT0[0D3, 
NEXT/OS. CVTSP. 20 



; 01 ■ 

MCTEMP3] 2LIT0C0C], 
NFXT/DS. CVTSP. 20 

; 1 1 

CLEAR FPD, NEXT/IE. OPER. FAULT 



MDR MCTEMP7] 



SAVE BCD - 



SAVE BCD + 



RESTORE DESTINATION ADDRESS 



*j^**i»*ir*********************************************** **************** 

CVTNP returns 2 ways: 
=01 Is normal return. 

=10 is either Dest. length=0. Source length=0, or dest. and source 
lengths=0. If <V>image is set, (Last) dest. BYTE.sign of source. 
If <V>image is clear, (last) dest. BYTE.COCD. 
A********************************************************************* 



;00- 

MCFPD0FFSET3 2LI TOCOA] ,SET FPD, ;Load FPDOFFSET, convert Sep. to Pack., 

PUSH,NEXT/DSTCVTNP ;RETURN +1 or +2 



;01 :- 

RCTEMP6] ZEXT(XB) PC PC+1 , 
NEXT/DS.CVTSP.40 

;10 

RCRn_RB-1 



MCFPDOFFSET] ZLIT0C18], 
FLA61?,NEXT/DS. CVTSP. 0. DEST 



;Normal return, get Last byte 



;Dest, Length = 0, Point 6PR1 to 
;source base add. 



; LOAD OFFSET OF SPECIAL PACK ROUTINE 
; DID WE HAVE OV? 



L. 



CMT098.MCX 
OECMAL-MIC 



I 10 
MICR02 1M(01) 28-N0V-83 16:30i35 CLOKX Rev 13.00, Clock rate = 160ns 
Decimal String : CVTSP 
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U 135A, 0A8O. 8002, 2031. 8047, 0135,8 

U 135B, 058O,0C53,AA31.80A7,0126,2 
U 1262, 0C8O, 0036, 4030, 0047, OOFF, 8 

U 1263, 0086, 67FD,A9B0, 8047,0926, A 387* 

U 1264, 0880,6002, 4030, C467, 0135, C 
U 1265, OC80, 0036, 4030, 0047, OOFF, 8 

U 135C, 0D86,CC37, 0030, C047, 0135,0 
u 155D, 0884, 0E7D, 0034, 4047, 0135,0 



U 10B8, 098O,0C37,O000,65D8,Ol1E,9 
U lOBA, 0880, 3592, 4000, 05D8,011E, 9 



30493 DS. CVTSP. 40: 
30494 



WB D.XOR.ZLIT0C303, 
WX.EQ.O? 



;0 

NEXT/IE. OPER. FAULT 



• 1 

MCTEMP63 CVTNP(MB), 
BCD CHECR? 



,0 

MDR MCTEMP63.0R.RCTEMP3]. 
NEXT/DS. CVTSP. SETCC 



,1 

NEXT/IE. OPER. FAULT 



30495 D MCTEMP8D.AND.RCTEMP6D 

30496 

30497 

30498 

30499 

30500 

30501 =0 

30502 

30503 

30504 

30505 

30506 

30507 

30508 =0 

30509 

30510 

30511 

30512 

30513 

30514 

30515 

30516 DS, CVTSP. SETCC: 

30517 ; ■ 

30518 MEFPOOFFStTD 2LIT0C18] 
30519 

30520 ; - ; 

30521 RCR1D RB-1 , NEXT/DS. CVTTP. SETCC ; 
30522 

30523 

30524 ■*Kn******t***************************«*********'*********************A* 

30525 ; Zero length destination, here after returning from DS.CVTNP on a 

30526 ; FLAGI? BUT (=0* is no OV, =1* is OV) . 

30528 =0* 

30529 DS. CVTSP, O.DEST: 

30530 ;0* ; 

30531 WRITE ZLIT0[0C],S12EC8YTE], ;Write +0, wrap up inst. 

30532 NEXT/DS. CVTXX. SETCC. 06 
50533 

30534 ; 1 • ; 

30535 WRITE MCTEMP3],SIZEC6YTEL ;Write sign of dest., ditto 

30536 NEXT/DS. CVTXX, SETCC. 06 



CHECK FOR LEGAL ASCII DIGIT 
Inst, will pack up to service this 



CONVERT THE LAST DIGIT 

MAKE SURE RESULT DIGIT IS 0-9 



OR TOGETHER LAST DIGIT AND SIGN 
Inst, will pack up to service this 

; LOAD OFFSET OF SPECIAL PACK ROUTINE 



CMT098.MCX 
DECMAL.MIC 



MICR02 1M(01) 
Decimal String 



J 10 
28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 

: DS.CVTNP 
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U 135E. 0780, 07FF,F878, 7847, 0135, F 

U 135r, 0086, 85BE,A03D, 4047, 0126, 6 

U 1266, 0780, 07FF,FE7E, 7847, 0536, 8 

U 1267, 0480, 1000, 0861, 0107, 091D,0 374* 



U 11D0, 0881,7814,1841,6047,0909,6 385* 

U 11D1, 0180,1C10,0B60,1047,091D,4 413* 
U HDP, 0880,4000,0030,4107,0136,0 



Decimal String 



: DS.CVTNP' 



30537 .TOC 

30538 

30539 ;***♦************************************************************************* 

Entry point DS.CVTNP 



Input 
Resources 



Subroutines 



DS.CVTNP Is called by DS.CVTTP and DS.CVTSP to do the conversion 
except for the sign and the last digit since these are handled 
differently for trailing numeric and leading seperate strings. 
The source is read and converted a word i? digits) at a time. 

<r**********************************************************f******* *********** 



30540 

30541 

30542 

30543 

30544 

30545 

30546 

30547 

30548 

30549 

30550 

30551 

3055? 

30553 

30554 

30555 

30556 

30557 

30558 

30559 

30560 

30561 

30562 DS.CVTNP: 

30563 

30564 

30565 

30566 

30567 

30568 

30569 =0 

30570 

30571 

30572 

30573 

30574 

30575 

30576 =00 

30577 DS.CVTNP. STRIP. ZEROS: 
30578 
30579 
30580 
30581 
30582 
30583 
30584 
30585 
30586 
30587 

30588 
30589 
30590 
30591 = 



TEMPI 

TEMPI 

TEMP4 

TEMPS 

TEMP6 

MTEMP8 

STEPC 

QREG 

DS.CVrXX. SETUP 
IE.SERV,IP.TS2 
IE. OPER. FAULT 



Source length 

Destination length 

Constant 3030 

Source digits 

Constant FOFO 

Loop on remaining source digits 

Temporary 



LONLIT^COF0F03 

MCTEMP8]_RCL0NLIT] 

;0 ■ 

LONLIT C3030], 

PUSH, NEXT/DS.CVTXX. SETUP 

;1 

STEPC MCTEMP13-RCTEMP43, 
SIZECEONGLSIGND CMP? 



;00- 

SEXT(XB)-RCTEMP53 PC PC+1, 

ST6ND CMP?, 

NEXT/DS.CVTNP.CHK.OVFLW 

;01 

we MCTEMP1]-ZLIT0C2], 
SICND CMP D£F?,SIZECLONGJ, 
NEXT/DS.CVTNP. CONVERT 



MASK TO CHECK FOR VALID ASCII DIGITS 

SAVE MASK 

MASK TO CHECK FOR ASCII ZERO 



LOAD COUNT OF EXCESS SOURCE DIGITS 
COMPARE SOURCE AND DESTINATION LENGTHS 



Throw away leading zeros and check 
for overflow 

; CHECK tt OF REMAINING SOURCE DIGITS 



;10 

STEPC MLTEMP4J-RCTEMP1], 
NEXT/DS,CVTNP,50 



; LOAD # OF EXCESS DESTINATION DIGITS 
; TO FILL WITH ZEROS 



CMT098,MCX 
DECMAL.MIC 



M1CR02 1M(01) 
Decimal String 
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28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
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U 1096, 0C8A, 5009, 0031, 80A7, 0136, 3 

U 1097, 0586, 1C10, 0330, 08A7,011D,0 

u 1360, 0C8O,A592.A2B0,00A7,0126,8 

U 1268, 0D80,0C37, 0300, 05D8, 0126, C 

U 1269, O'^SO, 0056, A330, 00^7, 0126, A 



U 126A, 0D80,0C37, 0300, 05D8, 0126, C 



U 1266, 0180,1C10,QB60,10^7,091D,4 A15* 



U 126C, 0D81,BC11,0530,0CA7,0126,A 
U 126D, 0581, BC11, 0030, 0CA7, 0126, 8 



30592 =10 

30593 DS.CVTNP. CHK.OVFLW: 

3059A ;10 

30595 RCTEMP6] MCTEMP51+0, 

30596 NEXT/DS.CVTNP.CHK.BAD 
30597 

30598 ; 1 1 —- 

30599 MCTEMP1] MB-2LIT0C13, 

30600 DBZ STEPC?, 

30601 NEXT/DS.CVTNP. STRIP. ZEROS 
30602 

30603 

30604 DS.CVTNP. 50: 

30605 

30606 W8 MCTEMPA],WB<0>? 

30607 

30608 =0 ;0 • 

30609 WRITE ZLIT0C03,SIZECBYTEJ, 

30610 DBZ STEPC?, 

30611 NEXT/DS.CVTNP. FILL 
30612 

30613 ;1 

306K DBZ STEPC? 

30615 =0 

30616 DS.CVTNP. STORE. ZERO: 

3061 7 ; 

30618 WRITE ZL1T0L0],SIZECBYTE3, 

30619 DBZ STEPC?, 

30620 NEXT/DS.CVTNP. FILL 
30621 

30622 DS.CVTNP. FILL. DONE: 

30623 ; 1 

50624 WB M[TEMP13-ZLIT0[2], 

30625 SlijND CMP DEF?,SIZECL0NG:, 

30626 NEXT/DS.CVTi^P. CONVERT 

30627 =0 

30628 DS.CVTNP. FILL: 

30629 ; — — 

50630 VA MCVAD+ZLIT0C1], 

50631 D87 STEPC?, 

30632 NEXT/DS.CVTNP. STORE. ZERO 
50633 

30634 ; 1 

30635 VA MCVA]+ZLIT0C1], 

30636 NE5?T/DS.CVTNP. FILL. DONE 



;Undo earlier subtraction and see if 
;this is a legal BYTE 



CHECK IF ODD OR EVEN 
LENGTH DESTINATION 



WRITE ZEROS TO DESTINATION 

DECREMENT COUNT OF DESTINATION DIGITS 



DECREMENT COUNT OF DESTINATION DIGITS 



WRITE ZEROS TO DESTINATION 

DECREMENT COUNT OF DESTINATION DIGITS 



CHECK a OF SOURCE DIGITS REMAINING 



MORE TO FILL 

BUMP DESTINATION ADDRESS 



FILL COMPLETE 

BUMP DESTINATION ADDRESS 
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OECMAL.MIC 
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U nOA, 0580,1C10,02BO,0907,091D,8 377* 

U 11D5, 0C85, 759E, 4001 ,A047, 0136,1 

U 1106, OA8OJ592,AA30,00A7,0926.E 332* 



U 126E, 088'!., 05B7,00BA,80A7, 0000,1 
U 126F, 085A,05B7,OOBA,84E7,0000,2 



U 1108, 009D,759E,A011,A0A7, 0127,0 

IJ 11D9, 049D,759E,A001,A0A7, 0536,1 
Li 11DA, 0090, 759E,A011,A047, 0127,0 



U 1270, 0C80, 8002, UB1, 8047,0107,1 
U 1271, 0A80, 0036, AAFO, 0047, 0AF7,0 



50637 =00 

30638 DS.CVTNP. CONVERT: 



;00- 



STEPC MCTEMP1]-ZLJT0[1], 
W8<0>?,NEXT/DS.CVTNP.60 



;01 " 

RCTEMP6] ZEXT(XB) PC PC+1 , 
NEXT/DS.CVTNP. SINGLE 



;10 • 

W8_MCTEMP1],WX.EQ.O? 



30639 

30640 

30641 

30642 

30643 

30644 

30645 

30646 

30647 

30648 

30649 

30650 = 

30651 

30652 =0 

30653 DS.CVTNP. RETURN: 

30654 ;0 

30655 RCR2] 0, RETURN [+1] 
30656 

30657 ;1 

30658 RCR2J 0,MDR.0,SET FLAG2, 

30659 RETURR C+2] 
30660 

30661 =00 

30662 DS.CVTNP.60: 



;00- 



RCTEMP6] ZEXT(XB) PC PC+2, 
DEC STEPf,NEXT/DS.CVTNP.L00P 



;01 

RCTEMP63 ZEXTCXB) PC PC+1, 
DEC STEPC, 
PUSH,NEXT/DS.CVTNP. SINGLE 



30663 
30664 
30665 
30666 
30667 
30668 
30669 
30670 
30671 
30672 
30673 
30674 

30675 = 

30676 =0 

30677 DS.CVTNP. LOOP: 

30678 ;0 ; " 

30679 Q MCTEHP81.AND.RCTEMP6], 

30680 FCAG2?, 

30681 NEXT/DS.CVTNP.CHK. INPUT 

30682 

30683 ;1 — 

30684 INTPEND OR TIMER?, 

30685 PUSH,NEXT/IE,SERV.IP,TS2 



;10 ■ 

RCTEMP6] ZEXTCXB) PC PC+2, 

DEC stepCnext/ds.cvTnp.loop 



LOAD # OF source BYTES REMAINING - 1 

FETCH NEXT TO LAST SOURCE BYTE 

How many digits are left to convert? 
(0 or 1) 



;1 digit left, normal return 



;No digits left<0 len. dest.), 
;<Z>image_1, take special RETURN 



ODD » OF SOURCE DIGITS TO CONVERT 

FETCH NEXT 2 SOURCE DIGITS 

DECREMENT # OF REMAINING SOURCE DIGITS 

EVEN # OF SOURCE DIGITS TO CONVERT 
FETCH NEXT SOURCE DIGIT 
DECREMENT » OF REMAINING SOURCE DIGITS 
GO WRITE FIRST DESTINATION BYTE 



FETCH NEXT 2 SOURCE DIGITS 

DECREMENT # OF REMAINING SOURCE DIGITS 



MASK TO CHECK FOR LEGAL ASCII DIGITS 
CHECK FOR ZERO UNTIL FIRST 
NON ZERO DIGIT FOUND 



CMT098.MCX 
DECMAL.MIC 



M1CR02 1M(01) 
Decimal String 
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U 1070, 0010, 5008, AA30,OOA7, 0127, 2 

U 1071, 0080, 5008, AA30,00A7, 0127, 2 

U 1075, 0A80, 5003, AA31, 8047,0107,0 

U 1272, 0C80,0056,A030,00A7,00FF,8 



U 1273, 0880,67FD,A98D,85D8,0927,4 387* 

U 127/,, 0581, BC11, 0330, 0CA7, 0127, 6 
U 1275, 0C80,0036,'iO5O,0OA7,00FF,8 



U 1276, 0A9D,759E,AB11,B8E7, 0127,0 
J 1277, 0884, 05B7,00BA, 80^7, 0000,1 



30686 =0*0 

30687 DS.CVTNP.NON.ZERO: 

30688 ;0*0 ■ 

30689 WB MCTEMP5D.X0R.0, 

30690 CLEAR FLAG2, 

30691 WX.EQ.0?,NEXT/DS,CVTNP.80 
30692 

30693 DS.CVTNP.CHK. INPUT: 

3069A ; 0*1 • 

30695 W8 -1CTEMP53.X0R.Q, 

30696 WX.EQ.0?,NEXT/DS.CVTNP.80 
30697 

30698 =1*1 ;1*1 

30699 we METEMP53.XOR.RCTEMP6], 

30700 WX:EQ.0?,NEXT/DS.CVTNP. NGN, ZERO 

30701 =0 

30702 DS.CVTNP. 80: 



;0- 



NEXT/JE.OPER. FAULT 



;1 — 

WRITE CVTNP(MCTEMP6]), 

SIZECBYTE], 

BCD CHECK? 



; - 

VA MCVA]+ZL1T0C1J, 

DB? STEPC?,NEXT/DS.CVTNP.90 



30703 

30704 

30705 

30706 

30707 

30708 

30709 

30710 

30711 

30712 =0 

30713 

3071 A 

30715 

30716 

30717 

30718 

30719 

30720 =0 

30721 DS.CVTNP. 90: 

30722 ;0- 

30723 RCTEMP6] ZEXr(XB) PC.PC+2, 

30724 DEC STEPC, 

30725 IP. TS?,NEXT/DS.CVTNP. LOOP 
30726 

30727 ;1 — :—; 

30728 RCR2J 0, RETURN C+1] 



;1 

NEXT/IE, OPER. FAULT 



CHECK FOR LEGAL ASCII DIGITS 
CLEAR PSL<Z> 



CHECK FOR LEGAL ASCII DIGITS 
CHECK FOR ASCII ZERO 



Inst, will pack up to service this 
fault 



WRITE 2 DESTINATION DIGJTS (1 BYTE) 
FINISH CHECK OF INPUT DATA 



INCREMENT DESTINATION ADDRESS 
DECREMENT # OF REMAINING SOURCE DIGITS 



Jnst. will pack up to service this 
fault 



GET 2 SOURCE DIGITS 

DECREMENT # OF REMAINING SOURCE DIGITS 

CHECK FOR INTERRUPTS AND LOOP 



1 SOURCE DIGIT REMAINS, NORMAL RETURN 



U 1?6K 0^80,8002,2051,80^7,0136,2 

U 1362, 0D80,0C33,4A31,80^7,0127,8 

U 1278, 0C80, 0036,^030, 0047, OOFF, 8 

U 1279, 0086, 67FD,49BD, 8047, 0927, A 387* 

U 127A, 0C80, 6277, 0A01,85D8, 0127, C 

U 127B, 0C8O, 0036,4030, 0047, OOFF. 8 



CMT098.MCX 
DECMAL.MIC 



MICR02 1M(01) 
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u 127C, 0511, BC11, 0050, 0CA7, 0126, E 
u 1270, 0!)81,BC11, 0030, 0CA7, 0126, E 



30729 DS.CVTNP. SINGLE: 
30730 



U8 D.XOR.ZLITOC303, 
WX.EQ.O? 



;0 

NEXT/JE.OPER. FAULT 



;1 

MCTEMP6] CVTNP(MB), 
BCD CHECK? 



30731 D METEMP8D.AND-RCTEMP63 

30732 

30733 

30734 

30735 

30736 

30737 =0 

30738 

30739 

30740 

30741 

30742 

30743 

30744 =0 

30745 

30746 

30747 

30748 

30749 

30750 

30751 

30752 =0 

30753 DS.CVTNP. SINGLE. 10: 

30754 ;0 

30755 VA MCVAD+ZLITOCl], CLEAR FLA62, 

30756 NE5?T/DS.CVTNP. RETURN 
30757 

30758 ; 1 - 

30759 VA MCVA]*ZLIT0C13, 

30760 NE!?T/DS.CVTNP. RETURN 



,0 

WRITE (MCTEMP6J RCTEMP6]) .RR.4, 
SI2ECBYTE], WX.EQ.O?, 
NEXT/DS.CVTNP. SINGLE. 10 



;1 

NEXT/iE.OPER. FAULT 



MASK TO CHECK FOR AND VALID DATA 
CHECK FOR VALID ASCII DIGIT 

Pack up to service this fault 



CONVERT SINGLE DIGIT 

FINISH CHECK FOR VALID ASCII DIGIT 



WRITE FIRST DIGIT AND LEADING NIBBLE 
CHECK FOR ZERO FOR SETTING CC 



Pack up to service this fault 



INCREMENT DESTINATION ADDRESS 
CLEAR PSL<Z> AND TAKE NORMAL RETURN 



INCREMENT DESTINATION ADDRESS 
TAKE NORMAL RETURN 



CMT098.MCX 
DECMAL.MIC 
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U 1363, 0880,67rD,^9B0,80'i7,088F,^ 387* 

u OBF^, 0C80,8002,2031,80'i7,00Bf ,3 
u 0BF5, OC80,0036,'^030,00'i7,OOFF,8 



J QBF3, 0980, 0C33,4A71,80A7, 0127, E 



u ^^n. odae,kio,o330,o8V7, 0110,0 

- ia7F, OC80,0036,'^030,00'^7,OOM,8 



30761 

30762 

30763 

3076A 

30765 

30766 DS.CVTNP.CHK.8A0: 

30767 



•*********•**•••• »»*•*»••***»***************** ************************* 
; Here when leading BVTE of source Isn't ASCII 2ero. If Illegal 
; digit, take a reserved operand fault, else set <V>1mage. 

• *«4«*****tk**«ft**44««*«ft*«4*«lir***«*«*4*******ft1k**«1k******************** 



30768 

30769 

30770 OBFA: 

50771 

3077? 

30773 

30774 0BF5: 

30775 

30776 

30777 08F3: 

30778 OS.CVTNP.CHK.IO: 



BCD CHECK HCTEMP6]? 



;0********FORCE ADDRESS*********; 

D HCTEMP8D.AND.RCTEMP6], ; CHECK THAT BJTS<7!A> ARE 3 FOR ASCII 

NPxT/DS.CVTNP.CHK.10 ; 0-9 <H£K 30-39) 

.lft»*****4F0RCE ADDRESS*********; 

NEXT/IE. OPER. FAULT ; BiTS<3:0> ARE GREATER THAN 9 



30779 

30780 

30781 

3078? 

3078? =0 

30784 

30785 

30786 

30787 

30788 

30789 

30790 



.«ft*»»iir*«»FQRCE ADDRESS*********; 

we D.XOR.2LJT0C3O3, 

WX.NE.O? 



;0 

MCTEMP1] MB-ZLJT0C1J,SET FLAG1, 

D8Z STEPr?, 
NEXT/DS.CVTNP, STRIP. 2ER0S 

; 1 -"- 

NEXT/IE. OPER. FAULT 



; OVERFLOW, SET V FLAG 



- + — - 
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V80, 0:^8C,Q6/F,"'rr,''8A7,0536,8 
WQ\ 0086, O^^F, ^031 ,A0^'\C^36,4 

'%(*, OU30, '001, ?Bfc\L'0'i^, 0910, r 37A« 



Decimal String 



OS.CVTPN' 



Constant 53 

Zext(source length) 

Zero extended destination length 

Constant 30303030 

Source byte 

Loop control 

All but last digit and sign written 
Intermediate condition code setting 
Last source byte (digit and sign) 



30791 .TOC 

30792 

30793 -IT******* ********************************************************************* 

!079'; 

30795 

30796 

30797 

30798 

30799 

30800 

30801 

30802 

30803 

30804 

30805 

30806 

30807 

30808 

30809 

30810 

30811 

30812 

30813 

308U 

30815 

30816 

30817 

30818 

30819 =0 

30820 DS.CVTPN: 

30821 ;0 ; 

30822 LONLJT C30303030J, ; USED TO WRITE LEADING ZEROS 

30823 PUSH,nExT/DS,CVTXX, SETUP 
30824 

30825 ;1 ; 

30826 MCTEMPO] RCTEMP5],0R. ( (MB RB),RR,A) ; USED FOR CVTPN ROTATER FUNCTION 
30827 

30828 ; ; 

30829 D MCTEMP1J-RCTEMPA3, ; LOAD # OF EXCESS SOURCE DIGITS 

30830 STGND CMP?,5IZECL0NG] ; COMPARE SOURCE AND DESTINATION LENGTHS 



Entry point 


DS. CVTPN 


Input 


TEMPI 


Resources 


TEMPO 
TEMPI 
TEMPA 
TEMP5 
TEMP6 
STEPC 


Output 


MEMORY 

FLAGS 

TEMP6 


Subroutines 


DS.CVTXX, SETUP 
IE, OPER, FAULT 
DS.INC.VA,eY.2 
IE,SERV.IP.TS2 



DS. CVTPN is used to do most of the conversion for DS.CVTPT and DS.CVTPS. 
It converts all but the last digit and sign which are handled 
differently for trailing numeric and leading seperate strings, 

***«4^****i^<k***************************************************************** 
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iU '^OC, 0^80, 1592, 42B0,00A7, 0128, E 

;^' :iDD, 0C8O,1592,AA3O,00A7,0928,A 322* 

jj iiDE, 0880, AOOO, 0030,4107,0136, 5 

j 

■J 1365, 0880, 0036, A370,OOA7,010F,0 

U 10F0, 0C80, 1592, AA30, 00^7, 0928, 2 322* 

u 10F1, 0080, 5592, 4000, 05D8,010F, 7 

■J 10F2, 0C80, 5592, 4010, 0508,0538,0 

J 10F3, 0C80, 5592, 4010, 0508,0538,0 

U 10F4, 0C80,5592,4O20,05D8,010P,6 

J 10F5, 0480, 0056, 4AF0, 0047, 04F7,0 



10F6, 0081, ecu, 0370, 24A7,010F,0 



30831 =00 

30832 

30833 

30834 

30835 

30836 

30837 

30838 

30839 

30840 

30841 = 

30842 

30843 

30844 

30845 =000 

30846 DS.CVTPN 
30847 



00 • 

WB MCTEMP13,W8<0>?, 
NE5!T/DS.CVTPN. STRIP. ZEROS 

01 

we MCTEMP1],WX.EQ.0?, 
NEST/DS.CVTPN. CONVERT 

T 

TEPC_MCTEMP4]-RCTEMP1] 

TEPC.GE.4? DtCBY4 



WRT. ZEROS: 

000 

W8 MCTEMP13,WX.EQ.0?, 
NE5iT/DS.CVTPN.40 



001 

WRITE METEMP53.SIZECBYTE], 
NEXT/DS.CVTPN.20 



01 

WRITE MCTEMP5],SIZECW0RD3, 
PUSH,NEXT/DS.INC.VA.8Y.2 



30848 

30849 

30850 

30851 

30852 

30853 

30854 

30855 

30856 

30857 

30858 

30859 

30860 

30861 

30862 

30863 

30864 

30865 

30866 

30867 

30868 

30869 

30870 

30871 DS.CVTPN 

30872 

30873 VA M[VA]+ZLIT0C4], 

30874 STFPC.GE.4? DECBY4, 

30875 NEXT/DS.CVTPN. WRT. ZEROS 



011 

WRITE MCTEMP5],SIZECW0RD], 
PUSH,NEXT/DS.INC,VA.BY.2 



100 

WRITE M[TEMP5],SIZECL0NG3, 
NEXT/DS.CVTPN. WRT. ZERO. LP 



101 

NTPEND OR TIMER?, 
PUSH, NEXT/IE. SERV. IP, TS2 

WRT. ZERO. LP: 



; SOURCE LENGTH IS GREATER 

; ODD OR EVEN SOURCE LENGTH? THROW AWAY 

; EXTRA DIGITS CHECKING FOR OVERFLOW 

; LENGTHS ARE THE SAME 

; ODD OR EVEN SOURCE LENGTH? 

; LENGTHS ARH THE SAME, DO THE CONVERT 

; DESTINATION LENGTH IS GREATER 

; LOAD ft OF LEADING ZEROS TO WRITE 



ARE THERE 4 OR MORE ZEROS TO WRITE? 
CHECK FOR ZERO LENGTH SOURCE 
WRITE LAST LEADING ZERO 



WRITE LAST 2 LEADING ZEROS 
INCREMENT DESTINATION ADDRESS BY 2 



WRITE 2 ZEROS THEN ONE ZERO 
INCREMENT DESTINATION ADDRESS BY 2 



WRITE 4 ZEROS AND LOOP 



INCREMENT DESTINATION ADDRESS BY 4 
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U lOF?, 0581, BC11, 0030, 0CA7,010F,0 

U 1282, 0^80, 1000, 02B0, 8107, 0928, 6 34A* 
u 1283, 0151,BC10,0030,OCA7,010F,8 

U 1284, 0480,1000,0280,8107,0928,6 344* 

U 1285, 0885, 759E, 4081, A0C7, 0000, 2 



U 1286, 0490,759E,4A01,A047,0928,8 322* 



U 1287. 0599, BC10, 0030, 24A7, 0136, 8 



J 1288, 0816,6237,0031,8047.0136,6 
U 1289, 0886,6237,0031,8047,0136,6 

U 1366, 0498, 66f7, 0000, 05D8, 0136, 7 



30876 DS.CVTPN. 20: 
30877 

30878 VA HCVAD+ZLIT0C13, 

30879 NE5?T/DS.CVTPN.WRT. ZEROS 

30880 =0 

30831 DS.CVTPN. 40: 

30882 ;0 • 

30883 STEPC MCTEMPIJ-RCZEROJ, 

30884 WB<0>?,NEXT/DS.CVTPN.EVEN.LEN 
30885 

30886 ; 1 

30887 VA MCVA]-ZLIT0C1J,SET FLAG2, 

30888 NEST/DS.CVTPN. RETURN 

30889 =0 

30890 DS.CVTPN. CONVERT: 

30891 ;0 

30892 STEPC MCTEMP13-RCZER03, 

30893 WB<0>7,NEXT/DS.CVTPN.EVEN.LEN 
30894 

30895 ; 1 

30896 RCTEMP6] ZEXT(XB) PC.PC+1, 

30897 ALUS BCD SIGN. ZERO, 

30898 RETURN C+2] 

30899 =0 

30900 DS.CVTPN. EVEN. LEN: 

30901 ; ■ 

30902 RCTEMP6] ZEXT(XB) PC PC+1, 

30903 DEC STEPC, 

30904 WX.EQ.O?,NEXT/DS.CVTPN. SINGLE 
30905 

30906 DS.CVTPN. ODD. LEN: 

30907 ;1 

30908 VA MCVAD-ZLIT0C4J, 

30909 DEC STEPC, NEXT/DS.CVTPN. LOOP 

30910 =0 

30911 DS.CVTPN. SINGLE: 

3091 2 ; —- 

30913 HCTEMP6] (RCTEMP63 MB).RL,4, 

30914 CLEAR FLSG2, 

30915 NEXT/DS.CVTPN. SINGLE. WRT 
30916 

3091 7 ; 1 ' 

30918 HCTEMP6] (RCTEMP6] MB).RL.4, 

30919 NEXT/DS.CVTPN. SINGLE. WRT 
30920 

30921 DS.CVTPN. SINGLE. WRT: 
30922 

30923 mm CVTPN(MCTEMP6]), 

30924 SIZEC8YTE],DEC STEPC 



INCREMENT DESTINATION ADDRESS BY 1 



LENGTHS ARE THE SAME, DO THE CONVERT 
LOAD * OF REMAINING SOURCE DIGITS 
CHECK IF ODD OR EVEN LENGTH 

ZERO LENGTH SOURCE, POINT VA TO 
LAST DESTINATION BYTE, NORMAL RETURN 



LENGTHS ARE THE SAME, DO THE CONVERT 
LOAD ff OF REMAINING SOURCE DIGITS 
CHECK IF ODD OR EVEN LENGTH 

ZERO LENGTH DESTINATION, 
GET LAST SOURCE BYTE 
LATCH SIGN FROM LAST BYTE 
TAKE SPECIAL RETURN 



EVEN LENGTH, CONVERT 1 DIGIT FIRST. 
GET SOURCE BYTE, CHECK FOR ZERO AND 
DECREMENT # OF SOURCE DIGITS REMAINING 



ODD LENGTH, CONVERT 4 AT A TIME 
BACKUP DEST ADDRESS TO BEGIN LOOP 
DECREMENT tt OF SOURCE DIGITS REMAINING 



SHIFT TO CONVERT ONLY 1 PACKED DIGIT 
CLEAR PSL<Z> SINCE DIGIT IS NON ZERO. 



SHIFT TO CONVERT ONLY 1 PACKED DIGIT 



WRITE FIRST DESTINATION DIGIT 



CMT098.MCX 
DECMAL.MIC 



MICRO? 1H(01) 
Decimal String 



F 11 
28-N0V-83 16:30:35 CLOKX Rev 15.00, Clock rate = 160ns 

: DS.CVTPN 
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U 1367, 0081 ,BC10, 0030, 1CA7, 0136, 8 



U 1368, 0880, 0036,4370, 0447, 010F, 8 



U 10F8, 088', 759E, 4081, A0C7, 0000,1 

U 10FA, 0C85,759E,4A01,A047,0928,A 322* 



U 10FC, 0085, 759E,4A11,A0C7, 0928, C 322* 
U 10FD, 0480, 0036, 4AF0, 0047, 04F7,0 



U 128A, 0810, 66F7, 0010, 0508,0136, 9 
U 128B, 0880, 66F7, 0010, 05D8, 0136, 9 

U 1369, 0081, 8711, 0010, 04A7,010F, 8 



U 128C, 0010, 66F7, 0020, 0508,0136, 8 
U 128D, 0080, 66F7, 0020, 0508,0136, 8 



VA M[VA>ZLIT0C33 



30925 
30926 
30927 

30928 DS.CVTPN. LOOP: 

30929 ; 

30930 VA VA+4, 

30931 STEPC.GE.4? DECeY4 

30932 ;=000 

30933 10F8: 

30934 DS.CVTPN. RETURN: 

30935 ; 000 

30936 RCTEMP63 ZEXT(XB) PC PC+1 , 

30937 ALUS BCD SIGN. ZERO, 

30938 RETURN C+1] 

30939 10FA: 

30940 ;=010 
30941 
30942 
30943 

30944 10FC: 

30945 ;=100 
30946 
30947 
30948 
30949 

30950 10FD: 
30951 
30952 

30953 ;= 

30954 =0 

30955 DS.CVTPN. LAST3: 

30956 ; 

30957 WRITE CVTPN(HCTEMP6]) , 

30958 SIZECWORD], CLEAR FLAG2, 

30959 NEXT/DS.CVTPN.INC.VA 
30960 

30961 ; 1 

30962 write cvtpn(mctemp63) , 

30963 sizecword: 

30964 

30965 DS.CVTPN. INC. VA: 

30966 ; 

30967 VA MCVA]+C0NX(2), 

30968 NE5?T/DS.CVTPN. RETURN 

30969 =0 

30970 DS.CVTPN.WRT.LONG: 
30971 

30972 WRITE CVTPN(MCTEMP63) , 

30973 SIZECLONG], CLEAR FLAG2, 

30974 NEXT/DS.CVTPN.LOOP 
30975 

30976 ; 1 

30977 WRITE CVTPN(MCTEMP6]) , 

30978 SIZECLONG],NEXT/DS.CVTPN.LOOP 



;010 

RCTEMP6: ZEXT(XB) PC PC+1 , 
WX.EQ.0?,NEXT/DS.CVTPN.LAST3 



; 1 00 ' 

RCTEMP63 ZEXT(XB) PC PC+2, 
ALUS BCD SIGN.ZERO, 
WX.Ei3.0?,NEXT/DS.CVTPN.WRT.L0NG 

; 1 01 

INTPEND OR TIMER?, 
PUSH, NEXT/IE. SERV. IP. TS2 



INCREMENT DESTINATION ADDRESS. 
(VA-3) + 4(IN NEXT CYCLE) = VA + 1 



INC DESTINATION ADDRESS. 

ARE THERE 5 OR MORE DIGITS REMAINING. 



1 DIGIT REMAINING. 
GET LAST SOURCE BYTE. 
LATCH BCD SIGN. 



3 DIGITS REMAINING. 
GET NEXT TO LAST BYTE. 
CHECK FOR NGN ZERO DIGITS. 



5 OR MORE DIGITS REMAINING. 
GET NEXT 4 DIGITS (2 BYTES) 
LATCH BCD SIGN (IN CASE LAST). 



5 OR MORE DIGITS AND AN INTERRUPT 
IS PENDING. 



CONVERT AND WRITE 2 DIGITS. 
CLEAR PSL 2 (NON ZERO DIGITS) 



CONVERT AND WRITE 2 DIGITS. 



INCREMENT DESTINATION ADDRESS. 



CONVERT AND WRITE 4 DIGITS. 
CLEAR PSL Z (NON ZERO DIGITS) 



CONVERT AND WRITE 4 DIGITS. 



CMT098.MCX 
DECMAL.MIC 



MICRO? 1M(01) 
Decimal String 



G 11 
28-N0V-83 16:30:35 CLOKX Rev 13.00. Clock rate = 160ns 

: DS.CVTPN 
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U 128E, 0A85,759E,AA01,A0C7,0929,2 322* 
u 128F, 0180,OC30,2030,08A7,0136,A 

U 136A, OC85,759E,4A01,AOC7, 0929.0 322* 



U 1290, 0180,0C30,26F0,08A7,091E J 377* 
U 1291, 0980,OC30.26FOJ047,091E,5 377* 



U 11E1, OU8,OC30,26FO,08A7,091E.5 577* 



U 1163, 0180,6C12,OA37,80A7,011£.6 



U 1292, 0U8,OC30,26F0JOA7,O91E,5 377* 



U 1293, O980,OC30,26F0,10A7,091E,5 377* 



30979 =0 

30980 DS.CVTPN. STRIP. ZEROS: 



;Q- 



RCTEMP63 ZEXT(XB) PC PC+1, 
ALUS BCD SIGN. ZERO, WJJ.EQ.O?, 
NEXT7DS.CVTPN, STRIP. SNGLE 



;1" • 

D_D"ZLIT0[13 



RCTEMP63 ZEXT(XB) PC PC+1, 
ALUS BCD SIGN. ZERO, WX.EQ.O?, 
NEXT7DS.CVTPN, STRIP. LOOP 



30981 
30982 
30983 
30984 
30985 
30986 
30987 
30988 
30989 
30990 
30991 
30992 
30993 

30994 =0 

30995 DS.CVTPN. STRIP, LOOP: 

30996 ; 

30997 D D"ZLIT0Ci:,WB<31-30>?, 

30998 nFxT/DS- CVTPN. STRIP. OVFLW 
30999 

31 000 ; 1 

31001 D D-ZLlT0[2D,WB<31-30>?, 

31002 NfXT/DS. CVTPN. STRIP. MORE 
31003 

31004 =01 

31005 DS.CVTPN. STRIP. OVFLW: 

31006 ;01 

31007 D-ZLlT0[1D,WB<31-30>?, 

31008 SfT FLAG1, 

31009 NEXT/DS. CVTPN. STRIP. MORE 
31010 

31011 ; 1 1 

31012 WB MCTEMP6].AND.ZLIT0C0F03, 

31013 WXTEQ.O?, 

31014 NEXT/DS. CVTPN. STRIP. LAST 
31015 

31016 =0 

31017 DS.CVTPN. STRIP. SNGLE: 

31018 ;0 

31019 D D-ZLIT0C2],WB<31"30>?, 

31020 SET FLAG1, 

31021 NEXT/DS. CVTPN. STRIP. MORE 
31022 

31023 

31024 ;1 

31025 D D-ZLIT0C2],WB<31-30>:, 

31026 NEXT/DS. CVTPN. STRIP. MORE 
31027 



SOURCE LENGTH IS EVEN, 

STRIP 1 LEADING ZERO AND CHECK 
FOR OVERFLOW 

WHEN D BECOMES NEGATIVE ALL 
LEADING DIGITS HAVE BEEN STRIPED. 



CHECK FIRST 2 DIGITS FOR OVERFLOW 



.'Possible overflow, strip next digit, 
;check for last source digit 



;Strip next 2 digits, check for last 
; source digit 



Overflow, <V>image_l, strip next 
digit/ check for last source digit 



CHECK LAST SOURCE DIGIT FOR ZERO 



.-Overflow, <V>image 1, strip next digit, 
;(dec. DREG by 2, then minus indicates 
;done, not zero) check for last source 
;digit 



;Strip next digit, (dec. DREG by 2, then 
;minu£, indicates done, not zero) check 
; for last source digit 



CMT098.MCX 
OECMAL.MK 



M1CR02 1M(01) 
Decimal String 



H 11 
^a-NOV-SS 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 

: DS.CVTPN 
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U 11E5, 0C85,759E,AA01,A0C7, 0929,0 522* 



U 11E6, 0CAEJ5BE,4A31,0047,0929,A 322* 

u 11E7, 0A86J5BE,AA31,00A7,0929,A 322* 

U 1294, O580,ni0,02B0,O907,088F,8 577* 

U 1295, 0880,0056,4080,0047,0000.2 



U 0BF8, 0080, 0056, 4370, Q0A7,010F, 8 



U 0BF9, 0580, 6C12,0A30, 7847,0128,8 



U 1297, 0486, 65BE, 4039, C047, 0129, 6 



U 1296, OOLO, 0036, 4020, 0053, 0105, 2 



31028 =00 

31029 =01 

31030 DS.CVTPM. STRIP. MORE: 

31031 ;01 

31032 R[TEMP6] ZEXT(XB) PC PC+1 , 

31033 ALUS BCD SIGN. ZERO, W5?.EQ.O?, 
31054 NEXT7DS.CVTPN. STRIP. LOOP 
31035 

31036 DS.CVTPN. STRIP. LAST: 

31037 ;10 

31038 SET FLA61, 

31039 MCTEMP1] RCTEMP4],WX.EQ.0?, 

31040 NEXT/DS.fVTPN. CONVERT. 10 

31041 

31042 

31043 

31044 

31045 =0 

31046 DS.CVTPN. CONVERT. 10: 

31047 ;0 ; 

31048 STEPC MCTEMP1J-2LIT0C1], ;STEPC /remaining source digits - 1, 

31049 WB<0>?,NEXT/DS.CVTPN. CONVERT. 20 ;is result even or odd? 
31050 

31051 ;1 " ; ZERO LENGTH DESTINATION, 

31052 RETURN [+2] ; TAKE SPECIAL RETURN 
31053 

31054 0BF8: 

31055 DS.CVTPN. CONVERT. 20: 



; 11 

MCTEMPl] RCTEMP4],WX.tQ.O?, 
NEXT/DS.CVTPN. CONVERT. 10 



MORE DIGITS TO STRIP 
GET NEXT 2 SOURCE DIGITS 
CHECK FOR OVERFLOW 
AND LOOP 



ALL LEADING DIGITS HAVE BEEN STRIPPED 
LAST DIGIT STRIPPED IS OVERFLOW 
SET SOURCE LENGTH EQUAL TO DESTINATION 
LENGTH, AND CHECK FOR LENGTH EQUAL 

ALL LEADING DIGITS HAVE BEEN STRIPPED 
SET SOURCE LENGTH EQUAL TO DESTINATION 
LENGTH, AND CHECK FOR LENGTH EQUAL 



31056 

31057 

31058 

31059 

31060 0BF9: 

31061 

31062 

31063 

31064 1297: 

31065 QU.RESV.OPER: 
31066 
31067 
31068 
31069 

31070 1296: 
31071 
31072 
31073 
31074 



;0********PORCE ADDRESS*********; 



STEPC. 6E. 4? DECBY4. 
NEXT/DS.CVTPN. RETURN 



; STEPC is now even, ^remaining digits 
;was odd, convert 4 at a time & begin 



;1n****t**F0RCE ADDRESS*********;STEPC IS NOW ODD, ^REMAINING DIGITS WAS 
W8 MCTEHP6D.AND.ZLIT0C0FJ, ;EVEN, CHECK DIGIT FOR ZERO THEN 
WXTEQ.O?, NEXT/DS.CVTPN. SINGLE ;60 CONVERT IT 



;++++++++ force address ++++++++; 



MCTEMP6]_RCMM.TEMP3] 

;+++++++ force address +++++++++; 



READ. MOD. LOCK, SI ZECLONGJ, 
CLEAR FPD, 
NEXT/QU.RESV.FIX 



CAN'T COMPLETE INTERLOCKED QUE INSTR 

SAVE FAULTING ADDRESS INCASE 
IN CASE OF A TB-MISS ON HEADER 



GET SET TO READ HEADER 

WITH HARDWARE INTERLOCK IN EFFECT 



/REMAINDER IN DECMAL MODULE 



CMT098.MCX 
DECMAL.MIC 



MICR02 1M(01) 
Decimal String 



I n 

28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 

: OS. CVTXX. SETUP 
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U 136B, 0C80J002, 6031, 00*^7,0136,0 

U 136C, 0D80,0C33,8A30,F8^7,0129,8 

LI 1?98, OCEO,0036,A030,OOA7,OOFF,8 

U 1299, 0C5A, 1592, A034,00A7, 0136, D 

u 1360, 0A85,A592, ^052,00^.7, 0136, E 

U 136E, 0084, 2592, 'i03'i,AA87, 0136, F 



Decimal String 



DS. CVTXX. SETUP 



I ( 



31075 .TOC ' 

51076 

31077 ****************************************************************************** 

DS. CVTXX. SETUP 



Entry point 
Input 



Resources 
Output 



Subroutines 



31078 

31079 

31030 

31081 

31082 

31083 

3108A 

31085 

31086 

31087 

31088 

31089 

31090 

31091 

31092 

31093 

31094 

31095 

31096 

31097 

31098 

31099 

31100 

31101 

31102 

31103 

31104 

31105 

31106 DS. CVTXX. SETUP: 

31107 

31108 

31109 

31110 

31111 

31112 

31113 

311U ^0 

31115 

31116 

31117 

31118 

31119 

31120 

31121 

51122 

31123 

31124 

5112S 

31126 



LONLJT 

TEMPI 

TEMP2 

TEMP4 

PC 

MDR 

DREG 

RO 

R1 

R3 

TEMPS 

PC 

VA 

FLAG2 



IE.SERV.JP.TS2 
IE. OPER. FAULT 



Constant to be loaded into TEMP5 
Source length 
Source address 
Destination length 
Address of next opcode 
Destination address 

ORing the operand lengths 

Source length 

Source address 

Destination address 

Constant from LONLIT 

Source address 

Destination address 

Set (assume PSL<Z> is set until non 

zero found) 



This setup is called by DS.CVTNP and D5..CVTPN to initialize the 
GPR's and setup PC for sourcing and VA for writing the destination. 

***************************************************************************** 



D.MCTEMP13.0R.RCTEMP4] 



;First are operand lengths legal? 



we D.ANDNOT.ZLJT0C01F3, 

wxTeq.o? 



;0 ; 

CLEAR FPD, NEXT/IE. OPER. FAULT ;No, roll back 



;1 

RCR0]_MCTEMP1],SET FLAG2 

RCTEMP8]_MCPC] 
PC RCRi: METEMP2] 



;i^es, save source length 

; ASSUME PSL<Z> SET UNTIL NON ZERO FOUND 



POINT PC TO SOURCE 



CMT098.MCX 
DECMAL.MIC 



Decimal String 
U 156F, 0086,55BE.AB3D,58E7,0129,A 



J 11 
MICRO? 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
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U 129A, 0C85, 2592, A0BA,CAA7, 0000,1 



U 129B, 0085, 2592, AAFA,C0A7,04F7,0 



31127 

31128 

31129 

31130 

31131 =0 

31132 

31133 

31134 

31135 

31136 

31137 

31158 

31139 



: DS.CVTXX. SETUP 



MCTEMP5] RCLONLJTD, 
IP.TS? 



;0 

VA RER33 MCMDR3, 
RETURN CT3 

;1 

INTPEND OR TIMER?, 
PUSH,NEXT/1E.SERV. IP. TS2, 
RCR3J MCMDR] 



CHECK FOR INTERRUPTS 



.'Nothing pending or timer service, save 
;dest. address S RETURN 

;GPR3_dest. address incase we pack up 



CMT098.MCX 
OECMAL.MIC 



M1CR02 
Decimal 



1H(01) 
String 



K 11 
28-NOV-83 16:30:35 CLOKX Rev 13,00, Clock rate = 160ns 

: DS.CVTXX.PACK 
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U 1370, 0^8^,0592, 4034, SO';?, 007F, 8 



U 07F8, 0884, 0287,0004, 8047, 007F, 9 



U 07F9, 0882,0036,4004,8387,0137,1 



U 1371, 0886, 05BE, 403^,0047, 0137, 2 



U 13/2, 0484, 05BE, 4024, 8047, 0137, 3 



U 1373, 0884, 43BE, 4014, 8047, 0137, 4 



J 1374, 0084, 5592, 4034, 0047, OOFE, 2 



Decimal String 



: DS.CVTXX.PACK* 



31140 -TOC " 

31141 

31142 ****************************************************************************** 

Entry point DS.CVTXX.PACK 



Input 



Output 



^i^ik*i^i^lk44^*4**^*-*****^***4*ik*4r*«c*****«****«*4r«4t***1t1k'<k«*******1lr****«r**'*lk***«**ilt 



31143 

31144 

31145 

31146 

31147 

31148 

31149 

31150 

31151 

31152 

31153 

31154 

31155 

31156 

31157 

31158 

31159 

31160 

31161 DS.CVTXX.PACK: 

31162 

31163 

31164 

31165 7F8: 

31166 

31167 

31168 7F9; 

31169 

31170 

51171 

31172 

31173 

31174 

31175 

31176 

31177 

31178 

31179 

31180 

31181 

31182 



TEMPO 

TEMP3 

TEMP4 

RO 

(R1 8. R3 

RO 

R1 

R2<5-0> 
<15-8> 
<23-16> 
<31-24> 

R3 



PC-PCBACK 

Table address if any 

Zero extend destination length 

Zero extended source length 

Source and destination address) 

Table address if any 

Source address 

Flags 

Source length 

Destination length 

PC " PCBACK 

Destination address 



RCR23.MCTEMP0] 

;*********FORCE ADDRESS********* 
RCR2J,RB.RR.8 

.*********PORCF ADDRESS********* 
RCR2LSIZ^FLA6S,SIZECBYTE] 



MCTEMPOD.RCRO] 

RCR2]_RB,OR.(M[TEMP05.RL.8) 

RCR2D.RB.OR.(MCTEMP43.RL.16) 



RCROJ MCTEMP3J, 
NEXT/TE. PACK, DONE 



deltaPC 

SHIFT TO MAKE ROOM FOR FLAGS 

SAVE FLAGS 
Mask in Source length 



;Mask in Destination Length 

;Load Table address, pack is complete 



L..-. 



CMT098.HCX 
OECMAL.MIC 



MICRO? 
DecimaL 



1M(01) 
String 



L 11 



16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
DS.CVTXX. UNPACK 



U 0578, 0086,1287, 0OOA,8OA7, 0137, 5 



U 1375, 0A86,55BB,';03-!.,80A7,00FF,3 



U 0KF3, 0886, 5287, 002A, 80^7, 007F, A 



Li 07FA, 0C80,05BE,A03^,8307,0137,6 



U 1376, 0986, 1C12, 0037, F8A7, 0137, 7 



U 1377, 0D86,5C12,0037,F8A7,0137,8 



J 1378, 0086,25BE,A03^,A0A7,0137,9 



28-N0V-83 

TOC " Decimal String 
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DS.CVTXX. UNPACK 



Entry point 
Input 



Output 



31183 
3118A 
31185 
31186 
31187 
31 188 
3118Q 
31190 
31191 
31192 
31193 
31194 
31195 
31196 
31197 
31198 
31199 
31200 
31201 
31202 
31203 
31204 
?1205 
31206 
31207 
31208 
51209 

31210 .REGJ0N/JRD1.R1L,IR01.R1H 

31211 378: ;*********foRCE ADDRESS*******"*; 

31212 DS.CVTXX. UNPACK: 

31213 ;000 



DS.CVTXX-UNPACK' 



RO 

R1 

R2<7-0> 
05-8> 
<23-16> 

R3 

TEMPI 

TEMP2 

TEMP3 

TEMP4 

TFMP5 

PC 

MDR 



Table address if any 
Source address 
PC ' PCBACK 
Source length 
Destination length 
Destination address 

Source length 
Source address 
Table address if any 
Destination length 
PC - PCBACK 

Address of next opcode 
Destination address 



Subroutines 



DS.CVTPS, RESTART 
DS.CVTSP. RESTART 
DS.CVTPT. RESTART 
DS.CV^TP. RESTART 

*»******H*H**«****^**H***«[** *********************************** ************** 



HCTEMP1].R[R2].RR.8 



;6et Source length 



312U 

31215 

31216 .REGJON/DtCMAL.RlL,DECMAL.RlH/DECMAL.R2L,DECMAL.R2H 

31217 

METEMP5] RCR2] ; NOP LEFT TO AVOID ROM CHANGE 



31218 

51219 

31220 0FF3: 

31221 

51222 

31223 7FA: 

31224 

31225 

31226 

51227 

51228 

51229 

31230 

31231 

31232 

31233 



MCTEMP5]..RCR2].RR.24 



******* **FORCE ADDRESS*********; 



;Get delta PC 



*********FORCE ADDRESS*********; 



LAGS.R[R2J 
MCTEMPn.MB.AND.ZLITOEOFF] 
MCTEMP5].M6.AND.ZLITOC0FF] 
M[TEMP2],RCR1] 



RESTORE FLAGS 
•ZEXT length & delta PC 



RESTORE SOURCE ADDRESS 



L.. 



CMT098.MCX 
DECMAL.MIC 



M1CR02 
Decimal 



M 11 
1M(01) 28-NOV'83 16:30:35 CLOKX Rev 15.00, Clock rate = 160ns 
String : OS. CVTXX. UNPACK 
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u 1379, 0086, 35BE,403A, 00^7,0137, A 



u 137A, 0C86,^2B7,00U,80'!.7,0137,B 



U 137B, 0186, AC12, 0037, F8A7, 0137, C 



U 137c, 0C81, 9001, 0671, 4A87, 0110,0 



J 1100, 0880,073C,000A,CA67,002A,6 



u 1101, 0080, 05BE,A03A,C467, once 



U 110A, 0080,05BE.'i03A,C^67,0036,3 



IIOO, 0080,05BE,'!i03^,CA67,0037,2 



31234 

31235 

51236 

31237 

31238 

51239 

31240 

31241 

31242 

31245 

51244 

51245 

51246 

31247 =000 

31248 

51249 

51250 

31251 

31252 

51255 

51254 

31255 =100 

51256 

31257 

51258 

31259 =110 

31260 

31261 

31262 = 



MCTEMP3].R[R03 
M[TEMP4]_RCR2].RR.16 
MCTEMP4] MB.AND.2LJTOCOFF3 



PC M[PCBACKJ+RCTEMP5], 
IR"^2-0>? 



;000 - 

MDR RCR33"'C0NX(1), 
NEXT/DS.CVTPS. RESTART 



;001 • 

MDR RCR33, 
NEXT/DS.CVTSP. RESTART 



;100 • 

MDR R[fi5], 
NEXT/DS.CVTPT, RESTART 



;110 ■ 

MDR RCR5], 
NEXT/DS.CVTTP. RESTART 



; RESTORE TABLE ADDRESS OR . . . 
•Restore destination length 



Restore PC with deltaPC 

in TEMPS, which inst. are we? 



CMT098.MCX 
DECMAL.MIC 



MICRO? 
Decimal 



N n 
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U 11E8, 0010, 058E,A032,0A87, 0109, C 



u 11E9, 0080, 05BE,A032, 0^87, 0109, C 



u IIEA, 0458,0O36,';0^0,0QA7,O11E,8 



J 11EB, 0018,05BE,^4B?,0A87,0109,8 



U 1098, 0058, 05BE, 4032,0487, 0109, C 



\) 109C, 0CE6, 5036, 4030, 0387, 0137, D 



'^7:), 0880, 5592, 4030, OOA?, 0134, 9 



3126J -TOC " 
51264 



Decimal String 



: DS.CVTXX.SETCC" 



*^*******4******************** *»*«*** ***************************************** 

Entry points DS.CVTXX.SETCC 

DS.CVTXX.SETCC. 06 
DS.CVTXX.SETCC. 07 



Input 

Resources 
Output 



TEMP8 
FLAGS 

TEMPS 

PC 
PSL<FPD> 



Subroutines DS.CCPCIRD1.CMPP 

**)********<»*********^**f*f*iif*i*t^it***^****[*******'^******************** ************* 



51265 

31266 

31267 

31268 

31269 

31270 

31271 

31272 

31273 

31274 

31275 

31276 

31277 

31278 

31279 

31280 

31281 

31282 =00 

J1283 DS.CVTXX.SETCC: 

31 284 ; 00 

31285 PC RCTEMP8], CLEAR FLAG?, 

31286 NE5?T/DS.CVrXX.SETCC.10 
31287 

31288 DS.CVTXX.SETCC. 06: 

31289 ;01 

31290 PC RCTEMP83, 

31291 NEXT/DS.CVTXX.SETCC.IO 
31292 

31293 ;10 

31294 SET FLAG3, 

31295 NEXT/DS.CVTXX.SETCC 
31296 

31297 DS.CVTXX.SETCC.07: 

31 298 ; 1 1 

31299 PC RCTEMP8], 
31500 CLEAR FLAG3, 
51301 FLAG2? 

31302 =0** 

31303 DS.CVTXX.SETCC. 08: 

31304 ;0** 

51305 PC RCTEMP8],SET FLA63 
51306 

51307 DS.CVTXX.SETCC, 10: 

51 508 ; 1 ** 

31309 MCTEMP5] FLAGS, CLEAR FPD 

31310 

31311 

31312 CC MCTEMH5], 

31313 NE5!T/DS.CVTPL.IRD1 



Address of next opcode 

Intermediate value of condition codes 

■';.*nipordry for moving flags to PSKNZVO 

Address of next opcode 
Clear 



IF RESULT NOT ZERO SET PSl<N> 



6PR0 and IRD1 in DS.CVTPL code 
Modified for rev94 to save a word 



CMT098.MCX 
DECMAL.MIC 



MICRO? 1M(01) 
Decimal String 
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: Misc Subroutines 
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137E, 0085, B59^, ^051, C0^7.013^F 
137F, 0880, 3001, 00B1,8<;A7. 0000.2 



y^bV, 0^3l,BCl1wUBO,UA;',05Fr,E 



Decimal String 



: Misc Subroutines' 



313U ,TOC ' 
31315 

31316 ;****^**********************************<*******<******************************* 

En'ry Points DS. TABLE. ADDR 



input 
Outupt 



VA 

TEMP3 

TEMP6 

TEMP7 
VA 



Destination address 

Table address 

Byte to be converted (table offset) 

Save destination address (input VA) 
Address of desired byte In table 



This IS used by DS.CVFTP and DS*CVTPT when looking up the byte 
In the table. 



31317 
31318 
31319 
31320 
513?1 
3132? 
31323 
313?^ 
31325 
31326 
31327 

31328 
31329 

31330 

31351 DS. TABLE. ADDR; 

31332 

31333 R[TEMP7].M[VA] 

5133^ 

31335 

31336 VA MCTEMP3]*RCT£MP6], 

31337 RETURN 1*21 

31338 

51 339 ••«4444i^**«*****4******ft*************«<t*^^*^*<^«^i^<ti^4*'>^*^^^***^«^*^4«^*^4^4*** 

313^0 ; Entry Points DS. INC, VA.8Y.2 

313^1 ; 

31342 ; Increment the VA by 2. 

31363 ; 

31 366 •**4*«***»4***t*4***********************«**ft****444***«ft*4r%4*««ft4«****««1til!«t%1r 

51365 ' 

31366 DS.INC,VA,8Y.2: 

31367 

31368 VA MCVA]*2lIT0C2], 

31369 RETURN C-2] 



E^ 



C^1T098.MCX 
DEC^AL.MiC 



MKR02 
Decimal 



im;oi) 

String 



28-N0V-83 



C 12 
l6.-50:3!> CLOKX 

: ASHP 



31350 

31351 

31352 

31353 

31354 

31355 

31556 

31357 

31358 

31359 

31360 

31361 

31362 

31365 

3136-i 

31365 

31366 

31367 

31368 

31369 

51370 

51371 

3137? 

31375 

31374 

51375 

513^6 
31577 

51378 
31379 

31380 
31581 
51582 
31385 
51584 
51585 
51386 
31387 

31388 
31589 
51590 
51391 
3139? 
51395 
31594 
51595 
51396 
51397 

31398 
51399 

51400 
V40^ 

3UD? 
5U0? 



,TOC '* Decimal String 



Rev 13.00, Clock rate - 160ns 



ASHP" 
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ASHP cnt.rb, srclen.rw, srcaddr.ab, round.rb, 
dstlen.rw, dstaddr.ab 

If the count is odd, we shift by 10, to get it even. Once 
even we shift by bytes (100.) until count is zero. A negative 
count will cause the round operand to be added after shiftipg. 



Input 
Resources 



Output 



MDR 

GPRl 
GPR3 
TEMP3-TEHP6 



TEMP/ 

MTEMP8 

MTEMP9 

MTEMP10 

FPDOfFSET 

RTEMP8 

RTEMP9 

RNUM 

DREG 

QREG 

ALUS 



STfPC 

platch 

MDR 
WDR 
VA 
PSL<C> 

FLAGO 

FLAG1 
FLA62 



FLAG5 



cnt.rb 

Base address, source 

Destination address 

Packed Decimal data, memory 

format, LSB in byte#5 of TEMP3, 

MSB in byte*0 of TEMP6 

used for Zero (0) fill 

Source Length 

Destination Length 

Absolute value of Count operand 

2LITOC15.3 

Count operand 

Round operand 

Points to TEMPs during I/O 

Copy of RNUM, general data 

Temp, for DS. WRITE 

Stores sign of source and loop 

control. As count Is dec, the 

ALUS polarity of result 

BYTE"counter for I/O routines 

.C8.], used to rotate bytes 

Reads 

WRITES 

1/0 

=0 If even destination 

-1 if odd destination 

DS.READ resource 

Also masks out P3L<C> 

<V> image. Initially 

=0 1f Count operand Is >=0 

=1 if Count operand Is <0. 

Becomes <Z>imaQe when calling 

DS. WRITE. 

-0 If source Is pos,, 

=1 if source is neg. 

(<N> image) 



GPRO 


Zero (0) 


GPRl 


Base address, source 
Zero (0) 


GPR2 


GPR5 


Base address, destination 


PSKNZVO 


modified 



^'>l ^THi vi.^ moQi T lea 
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OECMAl.MIC 
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Decimal 



String 
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Jm'tidlization 
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J C326, 0085, 2E5E, 0182, 00A7,0A10,0 



012?. 0880, 1002, 6030, C0A7,0138J 



',; 02Q4, 0C85,2E5E, 0190, A0/«7, 002,0 



u 02B5, 0085, 2592, '^1B0,80':»7, 0610,0 



u 0286, 0A85,259E, 6-82, 60-^7,0-^10,0 



■J 02B7, 0685, 2E5E,Gel0,D8E7, 0129, C 



J 



129C, 0186,7C37,C180,OOA7,0012,0 



J V9D, 0680, 0036, 6AF0, 0067, 06F/,0 



31606 
31605 
31606 
31607 
31608 
31609 
31610 
31611 
31612 
31613 
31616 
31615 
31616 
31617 

31618 
31619 
31620 
31621 
31622 
31623 
31626 
31625 
31626 
31627 

31628 
31629 
31630 
51631 
31632 
31633 
31636 
31635 
31636 
3U37 
31638 
31639 
31660 
31661 
31662 
31663 
31666 
31665 
31666 
31667 
31668 



.TOC 



Decimal String 



Initialization' 



, REGION/ JRDX,R1L,IRDX.R1H/ J RDX.R2L,iRDX.R2H 

=0 
DS.ASHP: 

PUSH^SiZeCBYTE], ;Do PUSH to return after last operand, 

RCTEMP8] SEXT(MCMDR]), ;Store COUNT operand, read srclen.rw 
LOD INC Bra?, NEXT/OS. RED ;(We will continue at DS.ASHP. 2:) 



, 1 

D MCTEMP1].0R.RCTEMP3], 
NFxT/DS.ASHP. LENGTH 

=00 
DS.ASHP. 2: 

;00 

RETEMPl] SEXT(NCMDR3), 
LOD INC Bra?, NEXT/OS. ADD, 
PUSH,SI2ECW0RD3 

; 01 

R[rEMP23 M[MDR],PUSH, 
LOD INC BRA?, NEXT/OS. RCD 

,10 

RCTEMP93 2EXT(M[MDR]), 
SIZEC8YTF], PUSH, LOD INC BRA?, 
NEXT/OS. RED 



;Here after last operand read, OR 
.'Source & Destination lengths 



;TEMP1_srclen.rw, read source address 

;TEMP2,srcaddr,ab, read round. rb 
;RTEMP9,R0UND operand, read dstlen.rw 



.11 

RCTEMP3] SEXTCMCMDRJ), 
SIZE[W0R5],IP.TS? 



TEMP3_destination length, anything 
pending? 



.RE6I0N/DECMAL.R1L,DECMAL.R1H/DECMAL.R2L,DECMAL.R2H 
=0 

;0 

MCTEMP7] CC,ZLIT0CO], 
LOD INC Bra?, NEXT/OS. ADD 



;l 

INTPENO OR TIMER?, PUSH, 
NEXT/IE. SERV, IP. TS2 



No, or timer service, shift-in temp, 
& CCCguess even dest.) zero, read 
dstaddr.ab without PUSH, return to 
DS.ASHP:+1 



Yes, see what it is, roll back if int. 
pending 



C^T098.MCX 
DECMAL.MIC 
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: Initialization 
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u 1581, 0980, 0C33,8A70,F8A7, 0129, E 

U 129E, 0086,85BE,AB50,58E7,012A,0 
J 129F, 0C80, 0036,4030, 0047, OOFF, 8 



U 12A0, OOEC, 2592, 4034, 4047, 0138, 2 

U 12A1, 0480, 0036, 4AF0, 0047, 04F7,0 

u 1382, 0085, 2592, 4034, C047, 0138, 3 

U 1383, 0C86,95BE,42B0,C047,012A,2 



U 12A2, 0C16,A5QE,4B62,0047,091E,D 351* 
U 12A3, 0980,0C37,0030,08A7,012A,2 



31449 

31450 

31451 

31452 

31453 DS.ASHP. LENGTH: 

31454 



; Operand reads are done, DREG has Oft of Lengths. 



********************************************************************** 



WB D.ANDNOT.2LJT0C31.3, 
WXTNE.O? 



;Are lengths legal? 



; 0— 

MCTEMP83 R[TEMPn,IP.TS?, 
NEXT/DS.JSHP.INTC 

NEXT/IE. OPER. FAULT 



Ves, store source length, 
anything pending? 



;No, **reserved operand fault** 



Nothing pending or timer service, 
load source address & FPD_1 



;Yes, return -1 or roll back 



31455 

31456 

31457 

31458 =0 

31459 

31460 

31461 

31462 

31463 

31464 

31465 

31466 =0 

31467 DS.ASHP. JNTC: 
51468 ;0 

31469 RCR1J MCTEMP2J,SET FPD, 

31470 NEXT/BS.ASHP.INIT 
31471 

31472 ;1 

31473 PUSH,INTPEND OR TIMER?, 

31474 NEXT/IE-SERV.IP.TS2 
31475 
31476 

31477 DS.ASHP. INIT: 
31478 

31479 RCR33 MCMDR] 
31480 

31481 ;— • 

31482 MCTEMP9] RCTEMP3],WB<0>? 
31483 
31484 

31486 ; After FPD unpacking we reenter at DS.ASHP. REE: directly to split on 

31487 ; polarity of Count. Initialization splits on evenness/oddness of dest. 
31^88 •***<f**************i*r *************************************************** 

31489 =0 

31490 DS.ASHP. REE: 

31491 DS.ASHP. CNT: 

31492 ;0 ; 

31493 MCTEMP10] RCTEMP8], ;(no, even,) What is sign of count? 

31494 SIGND CMP?,NEXT/DS.ASHP.CSIGN, 

31495 SIZECL0NG3, CLEAR FLA62 
31496 

31497 ;1 ; 

31498 CC 2LIT0[1],NEXT/DS.ASHP.CNT ;Yes, PSL<C> 1, check pointer 



;GPR3.D3Stination address 

, * 

;MTEMP9_destination length, is it odd? 
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DECMAL.MIC 
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Decimal String : Source READ and sign decode 



U TIED, 0986, CC37, 0030, 78A7, 0138, A 
U 11EF, 0856,A003,003D,80A7,011E,D 

U 138A, 0080,0EF6,A030,A0A7,0138,5 
U 1385, 0080,8001 ,A03D, 8107, 012A, 5 

U 12AA, 0880, 9E52,9B70, 1907, 011F,1 
U 12A5, 0C80,00A1,003A,Aa7,0505,D 



U 11F1, 001E,A080,02AD,98C7,091F,4 3AA* 
U 11F3, 085E,A080,02AD,98C7,091F,A 3A4* 



Decimal String 



Page 766 ; 
Source READ and sign decode**! 



;(Count>=0), load lANDE ASHP offset 
;Count<0, set FLAG, make it pos. 



;Load PLATCH for byte rotates 
;L/2, source, STEPC is loaded 



3U99 ,T0C 
31500 

31501 =01 

31502 DS.ASHP.CSIGN: 

31503 ;01 

31504 MCFPDOFFSET] ZL1T0C15.3, 

31505 NEXT/DS.ASHPTPRE.READ 
31506 

31507 ; 1 1 

31508 SET FLAG2,«CTEMP10D -MB, 

31509 NEXT/DS.ASHP.CSIGN 
31510 
31511 

31512 DS. ASHP. PRE. READ: 
31513 

31514 PL C8.J 

31515 
31516 

31517 STEPC D MCTEMP8J.SR.1 , 

31518 NEXT/PS. ASHP. SOURCE. IN 
31519 

31520 =0 

31521 ;0 

31522 STEPC Q MCTEMP9J.SR.1 ,ALUS?, 

31523 NEXT/PS. ASHP. LOOP. SGN 
31524 

31525 DS. ASHP. SOURCE. IN: 

31 526 ; 1 ; 

31527 PUSH,VA D+RCR13+1 ,NEXT/DS.REAO ;Point VA past sign byte^ read source 
31528 

31529 

31530 =01 

31531 DS. ASHP. LOOP. SGN: 

31532 ; 01 

31533 MCTEMP10] HB-1 ,S]ZECL0NGJ, 

31534 ALUS SIGND, CLEAR FLA63, 

31535 WB<0>?,NEXT/DS. ASHP. LOOP. SPL 
31556 

31 537 ; 1 1 

31538 MCTEMPIO] MB-1 ,SIZE[L0N6J, 

31539 ALUS SIGNl5,WB<0>?,SET FLAG3 



STEPC Q L/2 for future DS. WRITE call, 
what Ts"*sign of source? 



Positive source, dec. count, is result 
odd or even?, & ALUS_polarity of result 



Negative source, dec. count, is result 
odd or even, & ALUS.polarity of result 



CMT098.MCX 
DECMAL.MIC 



MJCR02 1M(01) 
Decimal String 
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CLOKX Rev 13.00, Clock rate = 160ns 
Beginning & Loop of ASHP shift 



U 11F4, 0C86,A710,0A90,18C7,0515,B 

U 11F5, 0A86,A080,0B7D,98A7,011F,9 
U nF6, 0480,0036,AB70J8A7,011F,9 



U 11F9, 0C86,A710,0A90J8C7,010E,A 
U TUB. 0886,7267, 0*^82, 4047,0116, 8 



31540 .TOC 

31541 

31542 

31543 

31544 

31545 =00 

31546 DS. ASHP. LOOP. SPL: 
31547 
31548 
31549 
31550 
31551 
31552 
31553 
31554 
31555 
31556 
31557 
31558 
31559 = 
31560 
31561 
31562 
31563 
31564 
31565 
31566 
31567 
31568 
31569 
31570 



Decimal String 



Page 767 , 

i 
Beginning £ Loop of ASHP shi \ 



jt********************************************** *********************** 

ASHP shift loop begins here 
********************************************************************** 



;00- 

HETEMP10] MB-C0NX(2),ALUS SIGND,;Count is 0,2,4..., dec. count for next 
FLA62?,NE!?T/DS. ASHP. NIB, pOsh ;(byte) decision, split to nib. code, 

;PUSH for DS.xxxlO RETURN C+2] 



;01 

MCTEMP10] MB-1, 

ALUS?, NEXT/DS. ASHP. BYT, SPL 



;10— 
ALUS? 



Count is -1,1, 3... it was even & is 
again, is it neg or pos.? 



We've shifted source bj^ a nibble, 
what is polarity of this pass? 



********************************************************************** 

Here from first Count decrement (original count was even) or after 

a byte-shift pass o" the nibble shift pass from an odd count. ALUS 

was loaded with the signd compare of tfie Count decrement (by 2) for 

this pass. 

=01 is Count is positive or zero, it was positive, decrement it for 

next pass & shift by a byte. 

=11 is Count was negative after being decremented, we just finished 

our last pass. 
********************************************************************** 



31571 =01 

31572 DS. ASHP. BYT. SPL: 

31573 ;01 ; 

31574 MCTEMP10] MB-C0NX(2) ,ALUS SIGND, ;Dec. count £ store polanty tor next 

31575 FLA62?,NE5(T/DS. ASHP. BYT. SRF ;pa3S through, which way are we ASHing? 
31576 

31 577 ; 1 1 ■ 

31578 HCTEMP73 RCTEMP9].RR,8,FLAG2?, 

31579 NEXT/DS.SSHP.DONE 

31580 = 



Rotate round operand to proper byte, 
which way are we shifting? 
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CLOKX Rev 13.00, Clock rate = 160ns 
Beginning Z Loop of ASHP shift 
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U IDEA, 0980,6C12,OA77,F8A7,012A,8 

U 10EE, 0A86,38F7, 0031, 0047, 0138, 6 

U 1386, 0C86,A8F7, 0031, 4047,0138, 7 

U 1387, 0A86,58F7,0B31,98E7,012A,6 

U 12A6, 0086,68F7,0B7D,9847,011F,9 

U 12A7, 0480, 0036, 4AF0, 0047, 04F7,0 



31581 
31582 
31583 

31584 =0** 

31585 DS. ASHP. BYT. SHF: 



Byte rhifting, =0** is Count operand is >0, =1** is Count operand <0. 
********************************************************************** 



31536 

31587 

31588 

31589 

31590 

31591 

31592 

31593 

31594 

31595 

31596 

31597 

31598 

31599 

31600 

31601 =0 

31602 

31603 

31604 

31605 

31606 

31607 

31608 



;0**' 

W8 M[TEHP6].AND.ZL]T0COFFL .-Multiplying, will we shift anything 

WXTNE.0?,NEXT/DS. ASHP. BYT. BIG ;out? 



. 1 * * 

M[TEMP3].(RCTEMP4] MB).RL.P 



M[TE«P4]_(R[IEMP5J HB).RL.P 



MCTEMP5] (RCTEMP63 MB).RL.P, 
IP.TS? ' 



; O 

MCTEMP6] (RCZERO: MB).RL.P, 
ALUS?, NEXT/DS. ASHP. BYT. SPL 

INTPEND OR TIMER?, PUSH, 
NEXT/IE. SERV. IP. TS2 



;Divid:nq, shift 4 TEMPs by a byte 
; toward low end 



;Int. check here 

;Nothing or timer service, loop back 
;RETURN-1 or branch to IE. PACK. DONE 
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U 12A8, 0C8A, 5137, 0031, 80A7, 0138, 8 

U 12A9, OAAC, 5137, 0031, 80^7,0138, 8 

U 1388, 008A,A137,0031,AOA7,0138,9 

U 1389, 048A,3137,0B31,18E7,012A,A 

U 12AA, 0084, 7137, 0870, D8A7,011F, 9 
U 12AB, 0A80,0036,AAF0,00A7,0AF7,0 



********t*********************«f**********»»*************************** 



Byte shift, multiplying- =0 is nothing will be shifted out from 
TtMP6, =1 is something will be lost, we have overflow. We shift 
A TEMPs by a byte from high end, 
********************************************************************** 



51609 
31610 
31611 
31612 
31613 
316U =0 

31615 DS.ASHP.8YT.8ia: 

31616 ; 

31617 RLTEMP6] (MCTEMP5J RB). RR.P, 

31618 NEXT/DS,?5SHP.6YT.BI6.2 
31619 

31 620 ; 1 

31621 SET FLAG1, 

31622 RCTEMP6J (HCTfcMP53 RB).RR.P 
31623 

3162A DS. ASHP. BYT. 816. 2: 

31625 ; 

31626 RCTEMP5] (MCTEMPA] RB).RR.P 
31627 

31628 

31629 

31630 

31631 

31632 =0 

31633 

3163A 

31635 

31636 

31637 

31638 

31639 



;<V> image_1 



RCTEMP4] (MCTEMP3J R8).RR.P, /Anything pending? 
IP.TS? 



; 0-.^ 

R[TEMP3] (MCTEMP7] R8).RR.P, 
ALUS?, NE5!T/DS. ASHP. BYT. SPL 



;No, or timer service, TEMP7 is zero, 
;loop back 



;1 

INTPEND OR TIMER?, PUSH, 
MEXT/]E.SERV.iP.TS2 



;Yes, RETURN-1 or branch to IE. PACK. DONE 
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CLOKX Rev 13.00, Clock rate = 160ns 
Beginning & Loop of ASHP shift 
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U 115B, 0D80.6C12,0A?7,80A7,012A,C 
U 115F, OA80.0036.A030,OOA7,012B,8 



U 1?AC, 0C80, 0036, A030,00A7, 0128, C 
U 12At), OAA8,0036,A030,OOA7,012B,C 



********************************************************************** 
Nibble (10.) shift being done. Here on FLAG2? BUT, =0** is count>0, 
we are multiplying. =1** is we are dividing. PUSH for multiply 
and divide routines was made at OS. ASHP. LOOP. SPL: and we will RETURN 
+2. 

**i^**C***l^*l^***************************'**1lt***************** ************ 



316A0 
316A1 
316^2 
316A3 
316A4 
316^5 
316A6 =0** 

31647 OS. ASHP. NIB: 

31648 ;0** 

31649 WB M[TEMP6].AND.2LITO[0FO], 

31650 WXTNE.0?,NEXT/DS. ASHP. NI8. BIG 
31651 
31652 
31653 
31654 
31655 

31656 =0 

31657 DS. ASHP. NIB. BIG: 

31658 ;0 

31659 NEXT/DS,MUL10 
31660 

31661 ;1 

31662 SET FLAGI^NEXT/DS.MULIO 



;1** 

NEXT/DS.01V10 



;Will we lose anything on shift-out? 
;Divide-by-10. 



/Nothing lost, do multiply 
i'Overflow, ditto 



CMT098.MCX 
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CLOKX Rev 13.00, Clock rate = 160ns 
Adding Round, writing dest. 
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U 1168, 0080,073A,0^C0J0C7,012A,E 



U 116C, 0086, 5001, A021,C0^7, 0138, A 



U 138A, 0C86, ^0^1, A020,80A7, 0138, B 



U 138B, 0086, 50^1, ^02D,80A7, 0138, C 



U 138C, 0986, 3C93, 8030, 7847, 0138, D 



U 138D, 0086,60A1,4AED,90C7,012A,E 



U 12AE, 0586, 5C92, 4030, 60';7, 0126,1 



U 12AF, 0186, 3C92, 4030, 6847, 0128,1 



-TOC 



Decimal String 



Shifting is done. Round operand is rotated to correct byte for add 
if needed. STEPC 6 QRE6 are loaded for DS. WRITE call. Here on 
FLAG2? split, =0** is positive shift. =1** is negative shift. 

***********ir**Jir***************«***********i****************** ********** 



31663 
31664 
31665 
31666 
31667 
31668 
31669 

31670 =0** 

31671 DS.ASHP.DONE: 

31672 ;0** 

31673 we O-CONXd), 

31674 ALDS UNSGN,FLA63?, 

31675 NEXT7DS.ASHP.SIGN 
31676 
31677 
31678 
31679 
31680 
31681 
31682 
31683 
31684 
31685 
31686 
31687 
31688 
31689 
31690 
31691 
31692 
31693 
31694 
31695 
31696 
31697 
31698 
31699 

31700 =0 

31701 DS.ASHP.SJ6N: 

31702 ;0 

31703 MCTEMP3] MB.0R.ZLIT24C0C], 

31704 NEXT/DS.SSHP.SJGN.2 
31705 

31 706 ; 1 

51707 MCTEMP3] MB.OR.ZLIT2AE0D3, 
31708 NEXT/DS,SSHP,S]6N.2 



Adding Round, writing dest. 



; 1 ** 

MCTEMP3]_(MB+RETEMP7J) .BCD 



MCTE«P43,(MB+ALKC).BCD 
M[TE«P5J_(MB+ALKC).8CD 
MCTEMP3:.HB.ANDNOT.ZLIT24COF] 



Forte ALUS<1>_1, what was sign of 
source? 



;Add round to most signif, 
;digit shifted out 



;And add ALK<C> up the string 



;Zero sign nibble position 



MrTEMP6] (MB+ALKC).eCD, 
ALUS_UNSGN,FLAG3? 



; ALUS CARRY data, what was source 
;sign? 



********«*»****»*ft*************i»**************************** ********** 
FLAGO-0 (count was positive) split does FLAG3? BUT to mask s-lgn. If 
ALUS<1>=0, we have ov from adding round operand, if ALUS<1>=1, no 

ov (Count>0 forced ALUS<1>,1). 
********************************************************************** 



; Source is positive 



; Source is negative 
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L 12 



CLOKX Rev 13.00, Clock rate = 160ns 
Adding Round, writing dest. 
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u 



u 



1?B0, 0880,9591,A5BO,OOA7,onO,8 
12Q1, 0850,05BE,4B7A,DCA?,051F,D 



u 



lUD, 0AA8,O036,AQ30,00A7,012C,F. 
11fF, 0C80,0036,A030,00A7,012C,t 



31709 

31710 

31711 

31712 =0 

31713 

317U 

31715 

31716 

31717 DS.ASHP.SIGN.2: 



•****H************************t********************** A ****************** 

; PUSH is made at DS.ASHP.SI6N.2 tor OS. WRITE calKs) 
*********************************************************************** 



; " 

D MCTEMP93.SR.1.FLA6<2-0>?, 
NEXT/DS.ASHP. FLAGS 



RETURN from WRITE, D_L/2, split on 
<ZV0> to =000, =010, =100, or =110 



31718 

31719 

31720 

31721 

31722 

31723 =01 

31724 

31725 

31726 

31727 

31728 



PUSH, ALUS?, VA RCR33,SET FLAG2 ;Load base dest. address tor DS. WRITE, 

;Init. <Z>image 



;01 

SET FLAr3l,NfcXT/DS. WRITE 



;11 • 

NEXT/DS. WRITE 



;CARRY=1, <V>image.1, write data 

> • 

;0k, write data 
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CLOKX Rev 13.00f Clock rate = 160ns 
Setting CC 
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u 1108, 088A, 0036, A03A, 8387,0138,6 

u 1109, 0118, 0037, 0000, 65D8, 0110, 8 
u 110A, 088A, 0036, A03A, 8387, 0138, E 

u 110C, 0880,0021 ,0^FA,C^A7, 0110, 8 
■J nOfc, 0*^18,0036,^030,00^7,0110,8 



1 1 



31729 .TOC 

31730 

31731 

31732 

31733 

3173A 

31735 

31736 

31737 =000 

31738 DS.ASHP, FLAGS: 
31739 
317A0 
317^1 
317A2 
317A3 
317AA 
317^5 
317A6 
317A7 
317A8 
317A9 

31750 =100 
31751 
31752 
31753 
i175<; 

31755 =110 
31756 
31757 
31758 = 



Decimal String 



Setting CC" 



BUT table from FLAG<2-0>? split above and a FLAG3? split 
from =100 (overlapping). f[AGO=0 for FLA6<2-0>? split. 

DIVP branches directly to DS.ASHP. FLAGS to set CC & finish inst. 



;000- 
RC.'^23.FLAGS,NEXT/DS.CCPCJRD1 



;Dest. is nonzero, nonov, ok 
;(Also from FLAGS? split) 



;001 ; 

WRITE ZL1T0[0C],SIZEC8YTE], ;(From FLA63? split) WRITE +0 to dest-, 
CLEAR FLAG3,NEXT/DS.ASHP. FLAGS ;<N>image_0, finish inst. 



;010 - 

R[R2J_FLAGS,NEXT/DS,CCPCJRD1 



;Dest, is nonaero, ov, ok 



;100 ■ 

VA D+R[R33,FLAG3?, 
NEST/DS.AShP. FLAGS 



Dest. is zero, no ov, is it negative? 
(BUT to =000 or =001) 



; 1 1 - ; 

CLEAR FLAG3,NEXT/DS.ASHP. FLAGS ;Dest. is zero, ov, dest. is ok, CC<N>_0 



CMT098.MCX 
DECRIAL. MIC 



MICR02 
Decimal 



1M(0i) 
String 



P8-N0V-83 16:30:35 



u 138E, OC80,05BE,403A,80A7,0138J 



U 138F, OAEA,0!)e7,003^,30A7,013A,9 



31759 

31760 

31761 

31762 

51765 

31764 

31765 

31766 

31767 

31768 

31769 

31770 

31771 

31772 

31773 

31 77A 

31775 

31776 

31777 

31'78 

31779 

31780 

31781 

3178? 

51783 

31784 

31785 

31786 

31787 

31788 



N 12 

CLOKX Rev 
Setting 



13.00, 
CC 



Clock rate = 160ns 
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6PR2 has CC image, dest. is finished. This is a common instruction 
exit for all Packed Decimal instructions. Note that certain 
instructions listed here enter ASHP code before DS.CCPCIRD1. 

ADDP<A6> and SUBP<A6> enter directly at DS.CCPCIRD1. 

ASHP enters directly at DS.CCPCJRD1. 

CVTxx instructions finishing thro'jgh DS.CTVXX.SETCC code enter 

at DS.CCPCIRD1.CMPP. 

DJVP enters directly at DS.CCPCIRD1. 

MOVP enters directly at DS.CCPCJRDl. 

MULP enters directly at DS.CCPCIRD1. 



DS.CCPCJRDI: 

CC_RCR2] 



RCR2J 0, CLEAR FPD, 
NEXT/DS.CVTPL.JRDI 



(MULP, ASHP, DJVP, MOVP, ADDP<A6>.SUBP<A6>) 
copy image to CC 



Fix GPR2, clear FPD 
RCR03.0 1RD1 is available else where 



++++++++++++++++++ 

the next word loc 1390 is removed for mm fix 

+ + ++++■<• + + +++++ ++++ 



;DS.tCPC]RD1,CMPP: 
; RCR03^0,IRD1 



;(CVTxx) GPRO is ok, iRDI 
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31789 

31790 
31791 
31792 
31793 
31794 
31795 
31796 
31797 
31798 
31799 
31800 
31801 
31802 
31803 
31804 
3180S 

3180o 
31807 
31808 
31809 
31810 
318n 
31812 
31813 
318U 
51815 
51816 
31817 
31818 
31819 
31820 
31821 
51822 
51823 
3182A 
5182S 
31826 
51827 

51828 



B 13 
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: DS.DS.PCK 
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Decimal String 



DS.DS.PCK routines" 



**ii***»**»*ft(»lH[«*«*llfH**<«**i*«»<»*«it***<«H<«*««'>f'«************************ 



Pack routines 

Instruction; 

AODPA 

SU8P4 

ADDP6 

SU8P6 

ASHP 

MULP 

f^OVP 

CMPP3 

CMPP4 

CMPP4 

(leading 



for some Decimal String instructions, 

FPDOFFSET: Enters at: 

U. DS.DS.PCK.GPR2.2-3 

U. DS.DS.PCK.GPR2.2-5 

U. DS.DS.PCK.GPR2.2-3 

U. OS. DS.PCK.GPR2. 2-3 

15. DS.DS.PCK,GPR2.3CON 

16. DS.DS.PCK. MULP 

17. DS.DS.PCK.GPRO.CON 
20. DS.DS.PCK. CMPP34 
20. DS.DS.PCK, CMPP34 

18. DS.DS.PCK. CMPP4 
byte READS (seperate flows)) 



Some of the following inputs are 
BUT table. M=MOVP, C3=CMPP3, C4 
in CMPP3 code, *=<ADDSUB>P<46>, 



set up in the IANOE FPOOFFSEI 
=CMPP4 in Sep. flows, C6"CMPP4 
*=MULP. '*=ASHP: 



when 



Input 



GPRO 



GPR2 
PC 

PC8ACK 
TEMPI 

TEMPP 
TEMP3 

MTEMP8 
MTEMP9 
RTEMP8 
RTEMP9 
FLAGS 



1 L) 



in byte/n, till 



MTEMP8 (Source 

in other bytes 

PC (MC3C6). 

deltaPC llstream) (C4) 

MTEMP9 (Source 2 D (♦**) 

Points past Jstream (t**) 

Opcode *2 (MC3CAC6^**) 

READing base address, source ff} (C6} 

Source 1 Length (C4). 

READing base address, 

RTEMP8 in byte#1 (O. 

Source 2 Length (C4), 

Source 1 L (MC3C6**) 

Source 2 L (+*) 

Dest, L or Count operand 

Round operand (*) 

FLAGS (MC3C4C6 + -M 



source #2 (C6) 



(**) 



Reso'jrces 



TEMP3 Data rotation I calc. 



■■■■-I — 
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31829 
31830 
31831 
31832 
31833 
3183A 
31855 
31836 
31837 
31838 
51839 
31840 
318A1 
31842 
318A3 
31844 
31845 
51846 
31847 

31848 
31849 

31850 



C 13 
16:30:35 CLOKX 
: DS.DS.PCK 

Output 



Rev 13.00, 
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For all instructions except CMPP4 during 
seperate flows: 
GPRO #0 FLAGS 

MTEMP8 

<Unused> 

PC-PC8ACK 

MTEMP9 (not MOVP, CMPP«34>) 

RTEMP8 (not MOVP, CMPP<34>) 

RrcMP9 (ASHP only) 
For CMPP4 during st,jerate (leading byte READs) 
flows 

TEMP3 (Length *?) 

TEMPI (Length #1) 

One (1) 

PC-PCBACK 

"Base address"-Base address (src.#1) 

"Base address'-Sase address (src.*2) 



6PR2 



GPRO 



GPR2 



1 
2 
3 
ffO 
1 
2 



1 
2 
3 
#0 
1 



Note that some instructions change FPOOFFSET values during the course 
of execution, eg. "MULP" looks £ packs like "ADDP6" during 
initialization. 
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ju 1391, 0A85, 9003, 003A, 0047, 0139, 2 



u 1392, OC84,02B7, 0004,0047,0139, 3 



lU 1593. 0A8A,83BE. 4024, 0047, 0139, A 



u 139^, 0482, 0056, 4004, 0387, OOFE, 2 



J 1395, 0086,3287,0022, 0047, 0139, 6 



U 1396, 0484, 3002, 4034, 8047, 00FD,1 



U 1397, 0086,3287,0012,4047,0139,8 



U 1398, 0C84, 3002, 4034, 8047, 0139, 9 



U 1399, 0886, 35eE, 4032, 0047, 0139, A 



U 139A, 0884, 359E, 4002, 0047, 0139, 5 



31851 DS.DS.PCK.GPRO.CON: 

31852 ; —— — — 

31853 RCR03 RB-MCPC8ACK] 
31854 

31855 DS.DS.PCK.GPRO.CON.A: 

31856 

31857 RCR03_RB.ftR.8 

31858 

31859 ; 

31860 RCRO] RB.0R.CMCTEMP81.RR.24) 
31861 

31862 DS.DS.PCK.MULP.EX: 
31863 

31864 RCR0D.SI2 FLAGS, SIZECBYTEJ, 

31865 NEXT/JE.PJCK.DONE 
31866 

31867 

31868 

31869 DS.DS.PCK.GPR2.2-3: 

31870 

31871 MCr£MP3] RCTEMP83.RR.24 

31872 

31873 ; — 

31874 RCR23 METEMP33.0R.RB, 

31875 NEXT/15S,DS,PCK,GPR0 
31876 

31877 

31878 

31879 DS.DS.PCK.GPR2.3C0N: 

31880 

31881 MCTEMP3]_RCTEMP9].RR.16 

31882 

31883 

31884 

31885 

31886 

31887 

31888 
31889 
31890 
31891 
31892 
31893 



RCR2J.MCTEHP3D.OR.RB 
MCTEMP35 RCTEMP83 



;Calc. dettaPC 



;FLA6S, all done 



;Move & mask RTEMP8 data (0-1F) 
;Next loc. is In lANDE BUT table 



;RTEMP9 data into position 



; Count operand can be anything, mask 
;out top 3 bytes 



RCTEMP8] 2EXT(MCTEMP3J), 

SJZECSYTf], 

NEXT/DS.0S.PCK.GPR2,2-3 
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U 1035, OA85,9OO3,003A,0OA7,0139,2 



u 1037, 0486,1000, 003^, A0A7, 0139, 8 



U 139B, 0886, 2000, 003A,C0A7, 0139, C 



U 139C, 008A, 1592, A03A, 8047,0139,0 



U 139D, 0084, 23BE, 4024,8047,0139,1 



U 139E, 0C84, 0287, 0004, 0047, 0139, F 



U 139F, 0884, 3002, 4034, 0047, 013A,0 



U 13A0, 0D86,3D37, 0030, 0847, 013A,1 



U 13A1, 0084, 3002, 4034, 0047, 013A, 2 



U 13A2, 0484, 13BE, 4024, 0047, OOFE, 2 



U 13A3, 0484, 3002, 4034, 8047, 013A, 4 



U 13A4, 0885,A592,4030,C047,013A,5 



U 13A5, 0885, 9003, 0030, C047,013A, 6 



U 13A6, 0484, 33BE, 4004, 0047, 0139, 4 



31895 ; CMPP3-CMPP4 pack during common flows enters here with GPRO containing 

31896 ; PC on an iR<2-0>? split. =101 is CMPP3, =111 is CMPP4- 

31897 *********************************************************************** 

31898 =101 

31899 DS.DS.PCK.CMPP34: 



31900 

31901 

31902 

31903 

31904 

31905 

31906 

31907 

31908 

31909 

31910 

31911 

31912 

31913 

31914 

31915 

31916 

31917 

31918 DS,0S.PCK.CMPP4: 

31919 



;101 

RCROJ RB-MCPCBACKD- 

NEXT/PS,DS.PCK.6PR0.CON.A 



111 

MCTEMP1].MB-R[R13 



M[TE«P2]_MB-RCR3J 
RCR23_M[TEMP1] 



;Calc. "base address'* offset, source 1 
;Ditto, source 2 
;6PR2.0ftsets #1 & tf2 



RCR2J Re.0R.(M[TEMP2].RR.24), 
NEXT/PS.OS.PCK.GPRO.CON 



31920 

31921 

31922 

31923 

31924 

31925 

31926 

31927 

31928 

31929 

31930 

31931 

31932 

31933 

31934 

31935 

31936 DS.DS.PCK.MULP: 

31937 

31938 

31939 

31940 

31941 

31942 

31943 

31944 

31945 

31946 

31947 

31948 



RCR0J_RB.RR.8 
RCR03.MCTEMP3J.OR.R8 
MCTEMP3D.ZLIT16C1] 
RCROJ M[TEMP3:.0R.R8 



;(PC-PCBACK) to byte #3 
•Mask in Source 2 length 
;Mask in int. code 1 



REROJ RB.0R.(MCTEMP1D.RR.24), ;Source 1 length, packing is complete 
NEXT/TE. PACK. DONE 



RCR2J.MCTEHP3J.0R.RB 

R[TEMP3]_M[PC] 

R[TEMP3].RB-M[PCBACK] 



;Cal. deltaPC 



RCROJ RB.0R.(M[TEMP3].RR.8), 
NEXT/DS.DS.PCK.MULP.EX 
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319A9 .TOC 

31950 

31951 

31952 

31953 

3195A 

31955 

31956 

31957 

31958 

31959 

31960 

31961 

31962 

31963 

3196A 

31965 

31966 

31967 

31968 

31969 

31970 

31971 

31972 

31973 

3197A 

31975 

31976 

31977 

31978 

31979 

31980 

31981 

31982 

31983 

3198^ 

31985 

31986 

31987 

31988 

31989 

31990 

31991 

31992 

31995 

3199A 

31995 

31996 

31997 

31998 

31999 

32000 
32001 



Decimal String 



DS.DS.UNP' 



********************************************************************** 

ASHP pack is a DS standard pack with no int. code needed: 
inst. is restarted at DS. ASHP. REE:. 

MOVP pack is DS-Standard, GPRO only, no int. code needed. 
Inst, is restarted at DS. MOVP. REE:. 

CMPP3 pack is DS-Standard, GPRO only, no int. code needed. 
Restart is at DS, CHRP. REE: . 

CMPP4 has 2 interrupt environments: 

1) During "seperate flows", which is the leading byte READs from the 

longer source. This FPD pack/unpack is special and uses both 

GPRO & GPR2. 
0) During common flows with CMPP3. This FPD pack/unpack is 

DS-standard in GPRO, and special in GPR2. 

<ADDSUB>P<A6> pack is DS-Standard: GPRO and low word of GPR2 
only. No int. code is needed, restart is at DS.ADDP4.REE:. 

MULP pack is DS-Standard: GPRO and low word of GPR2 

only. No int. code is needed, restart is at DS.ADDPA.REE:. 

If MTEMP8, MTEMP9, or (for <ADDSUB>Px and MULP ONLY) RTEMP8 unpacked 
values are > 31.,^ the GPR's have illegal data due to user meddling 
and we ensure things by ANDing the bad value with 1F- 

GPRO 2, GPR2 aren't zeroed after unpack because the packed values 
are forced in fresh during each interrupt/BUS exception. 

In this banner, M=MOVP, C3=CMPP5, C4=CMPPA in sep. flows, C6=CMPP4 
when in CMPP3 code, +=<ADDSUB>P<46>, *=MULP, *=ASHP. 



Input 


GPRO 


ftO: 


FLA6S*<MC3C6+**) 
TEHP3*(CA) 






ft): 


MTEMP8*(MC3C6+**) 
TEMP1*(CA) 






tt2i 


Zero, unused (int. code) 

(MC3C6+**) 

I*(C^) 






#3: 


PC-PCBACK(MC3CAC6+**) 




6PR2 


#0: 


MTEMP9*(+**) 
TEMP1*(C6) 






#1: 


RTEMP8( + *'^) 

This is <*) for all except ASHP 

TEMP2*(C6) 






#2: 


RTEMP9('') 




<* appended to 


values means for byte it is >=0> 


Resources 


TEMPO 




Restores PC (MC3C4C6+**) 




TEMP3 




Temp. storage(+**) 
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13.00. Clock 


rate = 160ns Page 780 


Decimal String : DS-DS.UNP 






,32002 ; OutDut 


FLAGS 


FLAGS(MC3C4C6+»*) 




32003 




TEMPI 


Source 1 length(C4) 




32004 






•Base address #1" (C6) 




32005 




TEMP2 


"Base address #2" (C6) 




32006 




TEHP3 


Source 2 length(C4) 

Source L (MTEMP8) (MC3C6+**) 




32007 




MTEMP8 




32008 




MTEMP9 


Dest. L (MTEMP9)(*) 




32009 






Source 2 L {MTEMP9)(**) 




32010 




RTEMP8 


Count (RTEMPSX*) 




32011 






Dest. L (RTEMP8)(+*) 




32012 




RTEMP9 


Round operand (RTEMP9)(*) 




32013 




6PR0 


Untouched(MC3CAC6+*'') 




320U 




GPR2 


Untouched(MC3CAC6+*'^) 




32015 




TEMP7 


Zero (0)(*) 




32016 




STEPC 


Source L/2(MC3C6) | 




32017 




DREG 


Source L/2(MC3C6) ! 




32018 




PC 


Pointing past Istream ; 




•32019 
•32020 
•32021 






(MC3CAC6+**) 




Note: PLATCH 


C8.J and FPDOFFSET ZLIT0C15.J at DS,ASHP,REE : . i 




•32022 


FPDOFFSET ZLIT0C17.J 


at DS.MOVP.REE:. 




•32023 


; FPDOFFSETJLITOCU.] 


at DS.ADDP4.REE:. 1 




•3202A 


*********************************************************************** 1 
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u 0580, 0880,05BE,403A,0307,013A,7 



U 13A7, 0A87,929C,7024,00A7,013A,8 



U 13A8, 0480, 0019, 0000, 0A87,013A, 9 



U 13A9, 0A86,82B7,000A,0567,013A,A 



U 13AA, 0586, 8C12, 0030, F847,013A,B 



U 13AB, 0C81,2592,A230,00A7,010A,6 



H 13 
1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
String : DS.DS.UNP 

32025 .RE6I0N/IRD1.R1L,IRD1.R1H 

32026 =000 

32027 DS.DS.UNP: 

32028 ;000 ; 

32029 FLAGS RCROD ;FLA6S 

32030 = 
32031 
32032 .REGI0N/DECMAL.R1L,DECMAL.R1H/DECMAL.R2L,DECMAL.R2H 

MTEMP0_R[R0LRR.24 0_PCBACK -TEMPO.deltaPC in byte#0, Q.PCBACK 
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U 10A6, 0C86,95BE,A03A, 8047, 0138,2 



U 10A7, 0C86,95eE, 4034, 8047, 0138, 2 



U 10B6, 0080, 8001, A03D, 8107, 0100,0 



U 10B7. 0C80, 8001, A67D, 8107, 0105, 5 



U lOBE, 0C86,958E, 4034,80^7, 0138,2 



PC_ZEXT(MCTEMP03)+Q,SJZEC8YTE] ;PC is restored 

;MTEMP8 data in low byte, MDR.Opcode 



nCTEMPSD RCR0J.RR.8, 
MDR ZEXTTIR) 



32034 
32035 
32036 
32037 
32038 
32039 
32040 
32041 
32042 
32043 
32044 
32045 
32046 
32047 
32048 
32049 
32050 
32051 

32052 =100110 

32053 ; 1 001 1 

32054 MCTEMP9] RCR2], 

32055 NEXr/DS.CS.UNP.2 
32056 

32057 ; 1 001 1 1 

32058 METEMP9] RCR2], 

32059 NEXT/DS.I5S.UNP.2 
32060 

32061 riiono 

32062 ; 1 101 1 — 

32063 STEPC D MCTEMP8J.SR.1 , 

32064 NEXT/PS.MOVP.REE 
32065 



MCTE«P8]_MB.AND.ZLiT0C31.3 



W8.M[MDR],W8<5-0>? 



;MTEMP8_packed value. If the packed 
;value was illegal, new value is a 
; legal packed decimal length <= 31. 



;Yes, legal value, continue unpacking, 
;which inst. are we? 



;ADDP4[20], SUBP4C22:i, get MTEMP9 data 
;MULPC25D, ADDP6C2n, SUBP6C233, ditto 



;M0VPC34J, STEPC.D.L/2 for DS.REAO, 
; reenter inst. 



32066 ; 1 1 01 1 1 ' ; 

32067 STEPC D MCTEMP83.SR.1 ,IR<2-0>?, ;CMPP3C35], CMPP4C37], STEPC^DREG, 

32068 NEXT/I5s:dS.UNP,CMPP34 ;DS.READ data, which inst. are we? 
32069 

32070 ; 1 1 1 1 1 ; 

32071 MCTEMP9] RCR23, ;ASHP[F8], get MTEMP9 data 

32072 NEXr/DS,t5S.UNP.2 

32073 = 



CMT098.MCX 
OECMAL.MIC 



HICR02 1M(01) 
Decimal String 



I 13 
28'NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 

: DS.DS.UNP 
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U 1055, 0186,CC37,OB20,AOA7.090A,2 350* 

u 1057, 0C80,02B7,02?4,00A7,092B,2 337* 

U 12B2, 0086, 15BE, 4054, 80A7,013A,E 

U 12B3, 0C8A, 8592, 4030, 4047, 013A,C 

U 13AC, 0086, 35BE, 4034, 0047, 013A,D 

U 13AD, 0186,3C12,0030,F847,010E,9 



U 13AE, 0886, 1015, 0004, 4047, 013A,F 

U 13AF, 0086, 2267,0004, 8047,0138,0 

U 1380, 0086,2015, 0004, C047,013B,1 

J 13B1, 0186,CC37,0B20,A047,0904,2 550* 



32074 
32075 
32076 

32077 =101 

32078 DS.DS.UNP. CMPP34: 



;*************************************************************♦******** 

; CMPP3 i CMPP4 split here. CMPP4 has 2 interrupt codes to decipher, 
*********************************************************************** 



;1 

RCTEMP1]_MCTEMP8] 

M[TEMP3]_RCR03 



32079 

32080 

32081 

32082 

32083 

32084 

32085 

32086 

32087 =0 

32088 

32089 

32090 

32091 

32092 

32093 

32094 

32095 

32096 

32097 

32098 

32099 

32100 

32101 

32102 

32103 

32104 

32105 

32106 

32107 

32108 

32109 DS.DS.UNP. CMPP4.0: 

32110 

32111 

32112 

32113 

32114 

32115 

32116 

32117 

32118 

32119 

32120 

32121 

32122 

32123 

32124 



;101 

M[FPD0FFSET3 ZLIT0i:20.3, 

COUNT OR INT Tli^ER? ,SI2ECL0N6J, 

NEXT/DS.CMPP.REE 

; 1 1 1 

WB.R[R0].RR.16,W8<0>? 



• 

MCTEMP1] RI:r23, 
NEXT/DS.I5S.UNP.CMPP4.0 



CMPP3C353. load FPPOFFSET, anything 
pending? 



;CMPP4C37], which int. code are we? 

;CMPP4(/'0), TEMP1_src.#1 offset data 

;CMPP4(#1), copy src.tfl length 
;TEMP3 data 



MCTEMP3] MB.AND.ZLIT0C31.], 
NEXT/DS.CMPP4.REE 



.'Legalized, reenter CMPP4, seperate 
; flows 



********************************************************************** 
CMPP4 interrupt code #0 continues here. TEMPI has source 1 
"base address of fset. We don't mask out illegal packed offset 

values since it won't affect the instruction. 
***********************************************************t**ik*****%t 



MCTEMP1] ZEXT(MB)+RCR1], 
SJZECBYTE] 



HCTEMP23_RCR2J.RR.8 



MCTEMP2] ZEXT(HB)+RCR3J, 
SJZECBYTE] 



;TEMP1.of fset+base address 

;TEMP2.source#2 offset 
;TEHP2_of fset+base address 



MCFPDOFFSET] ZLIT0C20.], ;Load FPDOFFSET, anything pending? 

COUNT OR INT TIMER?, SIZECL0N6] , 

NEXT/DS.CMPP.REE 



CMT098.MCX 
DECMAL.MIC 



MICR02 
Decimal 



J 13 
1M(01) 28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
String : DS.DS.UNP 
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u 13B2, 0186, 9C12, 0030, F8A7, 0138,3 



1383, 0C81, 2592, 4230, 0047, 010A,F 



J 1CAF, 0CR6, 3287,0004, 8047, 0136, 8 



U 10BF, 0C86, 3287, 0004, 8047, 0138, 4 



U 1384, 008h,3E5E, 0002, 0047, 0138, 5 



U 1585, 0086,3337,0000,0047,0158,6 



U 1386, 0C84,359E, 4002, 4047, 0138, 7 



U 1387, 0186, 7C37, 0030, 0047, 012A, 2 



U 1388, 0186, 3C12, 0030, F847, 0138, 9 



u 1389, 0084,3592,4032,0047,0111,2 



; <ADDSUB>P<46>, MULP, and ASHP continue unpacking here 
*********************************************************************** 



;111111 

MCTEMP3].RCR2J.RR-8 



; ASHP continues unpacking here. 



32125 

32126 

32127 

32128 

32129 DS.DS.UNP. 2: 

32130 

32131 HCTEMP9] M8.AND.ZLIT0C31 .] 

32132 

32133 

32134 

32135 W8 M[«DR],W8<5-0>? 

32136 

32137 =101111 

321 38 ; 1 01 1 1 1 

32139 MCTEHP33 RCR2J.RR.8, 

32140 NEXT/DS.CS.UNP.NASH 
32141 
32142 
32143 
32144 
32145 
32146 
32147 
32148 
32149 
32150 
32151 
32152 
32153 
32154 
32155 
32156 
32157 
32158 
32159 
32160 
32161 
32162 
32163 
32164 
32165 
32166 
32167 
32168 
32169 

32170 DS.DS.UNP. NASH: 

32171 

32172 HCTEMP3] MB,AND.ZLIT0C31 .] 

32173 

32174 

321 7S ; — 

32176 RCTEMP83 MCTEMP3D, 

32177 NEXT/DS.SDDP4.REE 



;MTEMP9 DciCked data. If illegal data 
;was pack(?d, MTEMP9_legal data <= 31. 



;Which inst. are we? 



;ADDP4C20J, ADDP6C21J, SUBP4C223, 
;SUBP6C23:, MULPC25:, get RTEMP8 data 



;ASHPCF83, get RTEMP8 data 



RCTEMP8] SEXT(MCTEMP3]), 
SIZEC8YTF] 



MCTEMP3]_MB.RR.8 



RCTEMP9] ZEXT(MCTEMP32), 
S1ZEC8YTE] 



MCTEMP73 ZLITOCQ], 
NEXT/DS.SSHP.REE 



;RTEMP8 is unpacked 

;RTEMP9 data in low byte 
;RTEMP9 

;TEMP7.0, restart inst. 



• «***«** ************************ irftft«**ftii**ft«*««ft***'(rft<i*«****««t««*ft*i«*'* 

; ADDP4, ADDP6, MULP, SU8P4, and SU8P6 continue unpacking here. 



;RTEMP8 data is unpacked, if it is 
; illegal, it is now legal 



;Reenter ADDP4 code 



r" 



CMT098.MCX 
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K 13 
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u 1?B4, 0C86, 0637, 0030, 00A7,053E,F 
U 12B5, n^.8<;,1277,0030,OOA7,013B,A 
U 13BA, 0884, 2277, 0030, 40<!.7, 0138,8 







1386. 0C84, "5277, 0030, 8047, 0128, 6 



U 12B6, 0C84, 7277, 0030, C047,053E J 
U 1287, 0886,0637,0080,0047,0000,1 



32178 .TOC 

32179 

32180 

32181 

32182 

32133 

32184 

32185 

32186 

32187 

32188 

32189 

32190 

32191 

32192 

32193 =0 

32194 OS. DIVIO. DJVP: 
32195 
32196 
52197 

32198 

32199 

32200 

32P01 

32202 

32203 

32204 

32205 

32206 

32207 

32208 =0 

32209 

32210 

32211 

32212 

32213 

32214 



Decimal String 



DS. DIVIO. DJVP" 



********************************************************************** 
DS. DIVIO. DIVP divides a Packed Decimal number by 10. 



Input 



Output 



TEMP0-TEMP3 

rEMP7 

TEMP0-TEMP3 
TEMP7 



Packed Decimal data, memory 

format, LSB in byte #3 of TEMPO, 

MSB in byte #0 of TEMP3 
Zero (0) 

Old data divided by 10. 
Zero (0) 



Returns +1 



;0 

PUSH,NEXT/DS.SR.123SWP, 
MCTEMPO] MB.BCDSWP 



;BCDSWP TEMP0-TEMP3 

;Divide by 10., starting with LSD 



; 1 

RCrEMP0]_(MCTEMP1D RB).RR.4 

RCrEMP13_(MCTEMP2J RB).RR.4 
RCTEMP2D (HETEMP3J RB).RR.4 



;0 • 

RCTEMP33 (MCTEMP7J RB).RR.4, 
PUSH,NEXT/DS.SR.123SWP 

;1 ; 

MCTEMPO].MB.BCDSWP, RETURN [1J ;All done, RETURN+1 



;Shift zero in high nibble, BCDSWP 
;TEMP1-3 



CMT09S.MCX 
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U 12B8, 0C86, 5657, 0030, 0047, 053E,C 

U 1289, 0484, 4277, 0030, C0A7,015B,C 

U 13BC, 0C84, 5277, 0031,0047,0138,0 

U 13BD, 0884, 6277, 0031, 4047, 0128, A 

U VBA, 0C84, 7277, 0031, 8047, 053E,C 

U 12&8, 0886,3637,0060,0047,0000,2 



32215 .TOC 

32216 

32217 

32218 

32219 

32220 

32221 

32222 

32223 

32224 

32225 

32226 

12227 

32228 

32229 

32230 =0 

32231 DS. DIVIO 
32232 

32233 
32234 
32235 
32236 
32237 

32238 

32239 

52240 

32241 

32242 

32243 

32244 

32245 =0 

32246 

32247 

52248 

32249 

32250 

32251 



Decimal String 



: DS. DIVIO' 



DS. DIVIO divides a Packed Decimal number by 10, 



Input 



Output 



TEMP3-TEMP6 

TEMP7 

TEMP3-TEMP6 
TEMP7 



Packed Decimal data, memory 
format, LSB in byte ttl of TEMP3, 
MSB in byte #0 of TEMP6 
Zero (0) 

Old data divided by 10. 
Zero (0) 



Returns +2 





PUSH,NEXT/DS.SR.456SWP, 
MCTEMP3] MB.BCDSWP 



;BCDSWP TEMP3-TEMP6 

i'Divide by 10,, starting with LSD 



;1 

RCTEMP3],(M[TEMP43 RB).RR.4 

RCTEMP4]_(MCTEMP5] RB).RR.4 
RCTEMP5.1_(MCTEMP6J R8).RR.4 



;0 ; 

R[TE^P6] (METEMP7] RB).RR.4, ;Shift zero in high nibble, BCDSUIP 

PUSH,NEXT/DS.SR.4 56SWP ;TEMP4-6 



;1 ; 

MCTEMP3D.MB.8CDSWP, RETURN ill ;All done, RETURN+2 



CMT098.MCX 
DECMAL.MIC 



M1CR02 1M(01) 
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Page 786 



ij 1?BC, 0086,3657, 0030, 00';7,053E,C 

U 12BD, 0886, 6237, 0031, A0A7, 0138, E 

U 13BE, 0A86, 5237,0031, 00^7, 013B,F 

U 13BF, 0-^86, ^237, 0330, C0A7,012B,E 

■J VBF, 0886, ■5??7,0U3D, 80^7, 053E,C 
U 12BP, 0886, 363:', 0080,00^7,0000, 2 



32252 .TOC 

32253 

3225^ 

32255 

32256 

32257 

32258 

32259 

32260 

32261 

32262 

32263 

3226A 

32265 

32266 

32267 -0 

32268 DS.MUL10 
32269 
52270 
52271 
32272 
32273 
3227^ 
32275 
32276 
!>2271 
3227P 
32279 
52280 
32281 
32282 =0 
32285 
3228A 
32285 
32286 
32287 
32288 



Decimal String : DS.MULlO" 

DS.MULlO multipMes a Packed Decimal number by 10. 

Input TEMP3-TEMP6 Packed Decimal data, memory 

format, LSB in byte #3 of TEHP3, 
MSB in byte #0 of TEMP6 

Output TEMP3-TEMP6 Old data multiplied by 10. 

Returns +2 





METEMP3] MB.BCDSWP,PUSH, 
NEXT/DS.SR,^56SWP 

;1 ■ 

MCTEMP6].(RCTtMP5] H8).RL.A 

MCTEMP5],(RCTEMP4J MB).RL.m 
MCTEMP4].(RCTEMP5] MB).RL.4 



;6CDSWP TEMP3-TEMP6 

•Multiply by 10., starting with MSD 



;0 

PUSH,NEXT/DS.SR.';56SWP, 
M[TEMP33 (RCZERO] MB).RL.'!. 



;Shift zero in low nibble, BCDSWP 
;TEMP4-6 



;1— - ; 

MCrEMP3D^MB. BCDSWP, RETURN [2J ;8CDSWP TEMP3, all done 
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32289 

32290 

32291 

32292 

32293 

32294 

32295 

32296 

32297 

32298 

32290 

32300 

3?301 

32302 

32303 

32304 

32305 

32306 

32307 

32308 

32309 

32310 

32311 

32312 

32313 

323U 

32315 

52316 

32317 

32318 

32319 

32520 

32321 

32322 

32323 

32324 

32325 

32326 

32327 

32328 

32529 

32330 

32331 

32332 

32333 

3233A 

32335 

!2336 

32337 

32338 

32339 

32340 

32341 

32342 



,T0C 



Decimal String 



DS^READ' 



DS.READ has 3 en 

1) DS.READ: to r 

2) DS.READ: on a 
TEHP3-TEMP6. 
the routine w 
and VA is rel 
the adjusted 
read tne bann 

3) DS.READ.DJVP. 
.UEHP8-RTEMP1 
DIVP requires 



try point 
ead a Pac 
n IR<2-0> 
=101 is 
as entere 
oaded wit 
"base add 
ers on th 
DR: to re 
1 and per 



s: 

ked Decimal string into rEMP3-TEMP6. 

? BUT to read a Packed Decimal string into 

CMPP3C35], and the READ takes place as if 

d directly at DS.READ:. =111 is CMPP4C573, 

h a different address, the length offset from 

ress". This costs 1 extra cycle. Please 

e CMPP4 and CMPP5 instructions. 

ad a Packed Decimal string into 

form the manipulation S digit counting that 



In this banner 



"*" means for code which enters at DS.READ: and takes 

either split (=101 or =111). 

•*X*' means for code which enters at DS.READ.PJVP.DR:, 

"$" means for code which enters at the =111 split off 

DS.READ:. 

nothing means for both. 

Made no more than 

<Max, loop>-27. cycles before 

calling routine. 

(Base address of string)+(L/2+1) 

L/? 

SOiTce Length 

Adjusted base address of source 

lAMDE offset code 

deltaPC in byte#3 

Used for READs 

Points to current TEMP 

Copy of RNUM 

Used to remember which mode 

we're in 

Used to read in source string 

Used to calc. DR(LDNL2) 



Input 


Intcheck 




VA 

:.TEPC 
DREG ($) 
TLMP1 ($) 
FPDOFFSET 
6PR0 {%) 


Resources 


MDR 
RNUM 
DREG 
FLAr,0 




rEMP0"TEMP3 
MTEMP8 (X) 


Output 


TEMP3-TEMP6 



a) 



(*) Packed Decimal data, 
format, LSB in 

MSB in bvte^O of ' TEMP6, sign 
nibble clear, unused (high) 
TEMPS zeroed 

TEMP3 1 if (Bus. cycle excep. 

Tnt.) AND (FP6oFFSET=0). 
below for special. RETURN 

RTEMP8-RTEMP11 {%) Packed Decimal data, memory 

format, LSB in bytetfS of TEMPO, 
MSB in bvtetfO of TEMP3, unused 
(high) TEMPs zero tilled. This 
''s source divided by 10., sign 
nibble out, zero shifted in. 



memory 
byte#3 of TEMP3, 



or 
See 



C^1T098.MCX 
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'O'^K UU80,0UA1,Q0'?O,^4A7,010S,D 



* t 



U J, OD^\^r^^:M'^o,noi?,OiV J 



tl \ viai,bClU, 03^0. ?-«A?, 0108,0 



32343 
323AA 
32345 



1^^ 



Returns 



32348 
32349 
32350 
32351 
32352 
32353 
52554 
52355 
32356 
32357 
32558 
32359 

^2560 
52361 
52362 
32563 
52364 
52565 

32366 
32367 
52368 noi 

52569 DS.REAP: 

52570 ; 101 

52571 RNUM D 7L I IOCS] .CLFAR FLAGO, 

52572 NE)(r7D5.READ.2 
32375 

52374 ; 1 11 

32375 VA OtRCTEMPIJ+I.NEXT/DS.REAO 
52376 

52577 OS.REAO.DIVP.DR: 

52578 ; "- 

52579 RNUM,D_7LlT0t01.SET FLAOO 

52580 

52381 

52582 DS,READ.2: 

52385 ; — - 

52584 VA MCVA].7UT0C4], 

32585 STfPC,GE.4? 0EC8Y4 



FLAGO 

GPR2 (X) 
Intcheck (O 

Intcheck iX) 



PSL<V> it) 
FPD (X) 
QREG iX) 
TEMPO a) 
AlUS 

-1 (-) 
*2 



♦ 5 (X) 
+ 4 (%) 



=0 (•) 

= 1 (!!!) 

OR(LDNLZ) 

Made before RETUR^J. .rm'crowora 

on return is cycle ff7 

Made before RETURN. .microword 

on return is cycle #3 

1 if OR-O 
"0 if 0R=0 
"PCBACK if DR-O 

PC if DR=0 
5CDS1GN evdludtion data 

Always 

(Bus cycle exceo. or int.) AND 

(FPOOff SET=0). See output 

section for TEMP3 Listing, 

Data read ok, DRoQ. 

DR«0# see output section for 

data on this return. 



Note tHat Decimal String uses this routine with FPDOFFSET^O for 
DJVP, nonrero for alt other instructions (MOVP,CMPPx.AODPx,SUSPx, 
MULP,ASHP). 



;Low TEMP Is TEMP3 

;**CMPP4 special entry* reload VA 

•Low TEMP is TEMPO 



Pull back VA to lowest lONGWORD, 
how much Is left? 
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|u 1080, 0981, BCn, 0030, UAT, 0116, A 



u 1031, 0D81, ecu, 0030, UA/, 0117, e 



U 108?, 0D81,6ni,003(\ ■'■.•w\onA,3 



^1 108^, 0080, 0036, A0?0, 0050, 013c, D 



J 1084, 0830,0036,40^0, 0050, 013c, A 



.> 108S, OA3O,eO36,4Af0,ClM;?,04P?,D 



*U8.', C'.M/;,':^ 'I^uOQCCSm^a-OOO,: 



"jsh, esH^,^i ^^C'C(il^084'',uroo,(^ 



^08^, .'•)86, ?: 5'', ABl, 08'. ',00*JC,i^ 



32386 

32387 

32388 

32389 

32390 

32391 

32392 =0000 

32593 OS.RFAD.LOP: 



ni»n»n%^t*«******<r**<t**<t***^»<***** ******************************* ••*••• 

s 



STEPC BUT tablf. =000 is 1 byte left in string, ==001 is 1 word left 

in string, «010 is Jbytes left in str^na, =011 is 1 tongword left in 

string, =100 and =101 are > 1 longword left in string, with something 
pending at =101 split. 

4***«*4*«4*«4«««lk4*ftlk«*«*4n4*******ft*«ft***«**ft4*4*4t**«*ft************* 



32394 
32595 
52396 
32397 
32398 
32399 
32400 
32401 
32402 
32403 
32404 
32405 
32406 
32407 
32408 
32409 

32410 
52411 
32412 
32415 
32^4 
524 IS 

32416 
32417 

32U8 -0111 
32419 

52420 
52421 
52422 
52425 
52424 
52425 
52426 
52427 - 



;0000 

VA MrVA]*2LlT0[5J, 

neSt/ds.read.byt 



;0001 

va mcva]*zl]t0c2j, 
neRt/ps.reao.wrd 



;0010 

VA M[VA]*2UT0C2], 
NEST/DS.READ.58 



;00n ■ 

R£A0,S12EClONG], 
NExT/DS. READ. LONG 



;0100 

read,sizeclong], 
next/ds. read. mid 

;0101 

INTPEND OR TJMFR?,PUSH, 
NEKT/JE.5ERV.IP.Ti2 



;Oin- 

MCTEMfn^ZUTOCli, RETURN C2] 

; 1000 

M[TEMP33^nnO[n, RETURN [23 



;Gyto lert, point VA 

i'Word left, point VA 

;3 bytes left, point VA to low word 

; 1 longword left 

;Middle of string 



;Middle of string, somethiny pending, 
;RETURN-1 or never 



;8US exception 
;8US exception 



;^001 — ; 

M[TEMP3].ZL1T0C13, RETURN [23 ;Int. pending 



tECMAuMK 
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''6A. 0^80,0036, -^000,0050, 01 3C, 2 



^J 116E, 0586,3C37,00B0,08A7,0000,2 



15C^, 088U(?016,A00D,8Ao7,013C.5 



i'j 13C3, 0085,^387,0eQC J8E7,0108,A 



n7B, C'080, 0036. AG' 0, 0050,013c, 4 



n^F, 0^86,3C37,00b0,08*;7,0000,a 



.: 13CA, 0cai,;e0l6,A0^P,8A6'\Ci3C,5 



15c 5, OAa5,?3B7,08U,18E7,0108,A 



32A28 

3^29 

3?AJ0 

32431 

32432 

32433 

32434 

32455 

32436 

32437 

32438 

32459 

32440 

32441 

32442 

32443 

32444 

32445 

32446 

32447 

32448 

32449 

32450 

32451 

32452 

32453 

32454 

52455 

32456 

32457 

32458 

32459 

32460 

32461 

32462 

32463 

32464 

32465 

32466 

32467 



; Continuation oi Byte read 

DS.READ.8YT; 

.O-** ; 

READ,SJZECBVTEJ, 
NEXT/DS. READ. BYT. 1 



;!•• 



MCTE«P3]^ZL1T0[1], RETURN C?] ;BUS exception 
DS.READ.evT.l: 

MDR.ZEXT(M[MDR]),SJZEC6YTE] ;Zero high 3 bytes 



RCTEMP.R] MCMDRJ.RR.8, 
NEXT/DS. READ. EXJP.TS? 



;Load TEMP, finish up 



; Continuation of Word read 

DS.READ.WRD: 

;0** ; 

READ,SIZE[WORD], 
NEXT/DS. READ. WRD.1 



;1*. 



MCTEMP3],.ZL1T0C1J, RETURN C2J ;BUS exception 
DS.READ.WRD.1: 

MDR.ZEXT(M[MDR]),SJZECWORD] 'Zero high word 



RCTEMP.R] MCMDR].RR.16, 
NEXT/DS. RfAD. EX, IP, T5? 



;load TEMP, finish up 



L. 



CMT098.MCX 
DECMAL.MIC 



MICRO? 
Decimal 



E H 

1MC01) 28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
String : DS.READ 



Page 791 



U 11A5. 0880,0036,A010,0050,013C,6 



U 11A7, 0586,3C37,OOBO,08A7,0000,2 



U 15C6. 0981,8C10,0030,OCA7,013C,7 



U 13C7, 0085,23B7,001C,00^7,011B,8 



U 11B8, 0087, CAB7, 0000, 0050, 013C, 8 



U 11BC, 0586,3C37,00B0,08A7,0000,2 



U 13C8, 0881,2016,A00D,8A67,013C,9 



U 15C9, 0085,23BE.Ae2C,18E7,0108,A 



U 13CA, 0581,BC10,0030,?AA7,013C,8 



U 13CB, 0C85,2592,A03C,00A7,013C,C 



u 15CC, 0'i81,D0A1,237D,80A7, 0108,0 



; Continuation of Ityte read 



4ir«itik«««it««t***««%i^t4r*«i«***4****«****4«*t********«4****i^********^'^**** 



;Redd low word 



RCTEMP.R],HCMDR],RRJ6 



;Move data to high word 



READ last byte, clear low word 
in TEMP 



32468 
32469 
32470 

32471 =0»* 

32472 DS.READ. 38: 

32473 ;0** 

32474 READ,SIZECW0RD3, 

32475 NEXT/DS. READ. 38.1 
32476 

32477 ; 1 •* ; 

32478 MCTEMP3]^2L1T0C1], RETURN C?] ;BUS exception, RETURN+2 
32479 
32430 DS.READ.3B.1: 

32481 ; ; 

32482 VA MCVA]-ZLIT0C1] ;Point VA to last byte 
32483 
32484 
32485 
32486 
32487 =0** 
32488 
32489 
32490 
32491 
32492 
32493 
32494 
32495 

32496 DS.READ. 38. 2: 

32497 ; ; 

32498 MDR ZEXT(MCMDR]) ,SIZECBYTE] ;High 3 bytes.O 
32499 

32500 ; ; 

32501 RCTEMP.R] R8.0R. (MCMDR3.RR.24) , ;TEMP has completed 3 bytes, 

32502 NEXT/DS, RFAD. EX, JP.TS? ;finish up 
32503 

32504 

52506 ; Continuation of longword READ, middle of string 

32508 

32509 DS.READ.MJD: 

32510 ;— ; 

32511 VA M[VA3-ZLiT0C43 .-Decrement VA 
32512 

32513 ; ; 

32514 RCTEMP.R] MCMDR] ;Get data 
32515 

32516 ; ; 

32517 RNUM D D+1 ,STEPC.GE.4? DECBY4, ;Point to next TEMP, loop back 

32518 NEXT7D5. READ. LOP 



;0** -' 

READ,S1ZEC8YTE], 
MCTEMP.R] MB.CLR28, 
NEXT/DS. READ. 38. 2 

. 1 »* ; 

MCTEMP33.ZL1T0C1], RETURN C2J ;BUS exception, RETURN+2 
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U 13CD, 0085, 2592, Ae3Cj8E7, 0108, A 



u 108A, 0C80,363t,A^3D,80C7,012C,0 



U 108B, 0^80,O056*AAF0,O0A7,0AF7,0 



U 108F, 0586,3C37,0080, 0847,0000, 2 



U 12C0, 0880, 0022, A2^f>, 8047, 0111,0 



u 12C1, 0880, 065E, 4030, 80r7,013C,E 



;***********«****»*********^*********** ******************************** 

■ Continuation of longword read, end of string 



********************************************************************** 



;G6t data 



32519 
32520 
32521 
32522 

32523 DS. READ. LONG: 

32524 ; — • 

32525 RCTEMP.R] MCMDR3, IP. TS? 
32526 
32527 

32528 *********************************************************************** 

52529 ; Source read, enter on IP.TS? split. After nothing or timer we split 
32530 ; on which mode we're in, 

32532 =010 

32533 DS.READ.EXr 

32534 ;010 - 

32535 W8 M[TEMP3].8CDSWP, 

32536 ALOS BCD SIGN. ZERO, FLAGO?, 

32537 NEXT7DS.READ.EX.SPL 
32538 
32539 

32540 
32541 
32542 
32543 =111 

; 1 1 1 ; 

MCTEMP3]^2LIT0C1J, RETURN C2] ;Int. pending, RETURN+2 



Guess standard DS.READ, latch BCD sign 
evaU, which mode are we really? 



;on 

PUSHJNTPEND OR TIMER?, 
NEXT/IE. SERV. IP. TS2 



32544 
32545 
32546 

32547 =0 

32548 DS.READ. EX. SPL: 

32549 ; 

32550 WB D,WB<5-0>?, 

32551 NEST/DS.READ.EX.R 
32552 

32553 ;1 

32554 W8 MCTEMPOD.BCDSWP, 

32555 AlDS BCD SIGN. ZERO, 

32556 NEXT7DS.READ.EX.D 



;DS.READ, which TEMP are we in now? 
;(DREG = 3, 4, 5, or 6) 



;DS.READ.DIVP,DR, latch BCD sign eval. 
;f rem sign TEMP 
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U 1113, 0986, AC37, 0030,0047,0111, A 



U 11U, 0586, 5C37, 0030, O0A7, 0111, 5 



U 1115, 0586, 6C37, 0030, 0047,0111, 6 



U 1116, 0586, 3C93, 8080, 78A7,03FF,F 



U 13CE, 0480, 00?2,427D, 8047, 0120,0 



U 1200, 0586, 8C37, 0030, 4047, 013C,F 



u 1201, 0D86,8C57, 0030, 8047,0150,0 



U 1202, 0186, 8C37, 0030, C047,013D,1 



U 1203, 0586, 8C37, 0031, 0047, 012C, 2 



32557 
32558 
32559 

32560 =000 

32561 DS.READ.EX.R; 

32562 =011 
32563 



*********************************************************************** 

; Zero unused TEMPs, zero sign nibble 8 RETURN-1 (DS.REAP) 
*********************************************************************** 



32564 

32565 

32566 

32567 

32568 

32569 

32570 

32571 

32572 

32573 

32574 

32575 = 

32576 

32577 

32578 

32579 

32580 

32581 

32582 

32583 

32584 DS.READ.EX.D: 

32585 

52586 

32587 

32588 =00 

32589 

32590 

32591 

32592 

32595 

32594 

32595 

32596 

32597 

5259B 

52599 

32600 

32601 

32602 

32603 

52604 



Oil 

MCTEMP4D ZLITOCO] 



100 • 

MCTEHP5].ZL1T0C0] 



101 

MCTEMP6]_ZLIT0C03 



;3, zero Tb'MP4, TEMPS, and TEMP6 
;(4, zero TEMPS and TEMP6) 
;(5, zero TEMP6) 



. 1 1 ; 

MCTEMP3] MB.ANDNOT,ZLJT24C0F3, ;(6, TEMPs are full, do sign eual) 
RETURN [=1] ;0R"> we zeroed high TEMPs, eval. sign 



; DS.READ.DIVP.DR mode continues here. We clear unused (high) TEMPs, 
; divide the string by 10. to shift out sign nibble, and count the 
; number of significant digits i store tne result in GPR2. 

*********** **************************** *************r*****r ************** 



WB,D,WB<1"0>? 



;00 • 

MCTEMP8] ZLIT0C8.2- 
NEXT/DS,f?EAD.EX.D.O 



• 01 

MCTEMP8] ZLIT0C16.], 
NEXT/DS.READ.EX.D.1 



;10 

MCTEMP8] ZLIT0C24,3, 
NEXT/DS.READ.EX.D.2 



;Which TEMP are we pointing to now? 

;TEMPO, Maximum of 8 digits in this 
; string 

;TEMP1, Max. of 16. digits 
;TEMP2, Max. of 24, digits 



• n 

m[temp8] zl1t0c32.j, 
next/ds.Read,ex.d.set 



TEMP3, Max. of 32. digits (reaU only 
31., but zero will be shifted in .y 
divide) 
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U 13CF, 0986, 1C37, 0030,0047,0130,0 



U 13D0, 0186, 2C37, 0030, 0047,0130,1 



u 13D1, 0586, 5C37, 0030, 0047, 012C, 2 



U 12C2, 0186, 7C37, 0030, 0047, 0528,^ 



U 12C3, 0D81.0C12,0A77,F847,012C,4 



U 1?C4, 0581,0D92,0A77,F847,012C,6 



u 12C5, 0981, 0C12,0A77, 8047, 012C,C 



U 12C6, 0981,0D12,0A77,F847,012C,8 



U 12C7, 0586, 8C10, 0030, 1047,0130, 4 



U 12C8, 0181,0C92,0A77,F847,012C,A 



12C9, 0186,8010,0030, 2047,0130, 5 



32605 DS.READ.EX.D.O: 

32606 

32607 MCTEMP1] ZLIT0C03 

32608 

32609 DS.READ.EX.D.l: 

3261 ; • 

32611 MCTEMP2] ZLJTOCOJ 
32612 

32613 DS.READ.EX.D.2: 
32614 

32615 MCTEMP3] ZLITOC03 
32616 

32618 ; High TEMPs are zero, RNUM Z DREG points to current TEMP (0-3), 

32619 ; and MTEMP8 contains the maximum number of significant digits. 

32620 .********»* ******w*****************************************************t 

32621 =0 

32622 DS. READ. EX. D. SET: 



;Zero high 3 TEMPs 
•(Zero high 2 TEMPs) 
•(Zero high 1 TEMP) 



;0- 



32623 
32624 
32625 
32626 
32627 
32628 
32629 
32630 

32631 =0 

32632 DS.READ.EX.D.LOP: 



METEMP7] ZLJT0C0],PUSH, 
NEXT/DS.BIVIO.DJVP 



;Load zero for shift-in, divide string 
.•by 10. to shift out sign nibble 



; 1 

W8 MCTEMP.R3.AND.ZLIT0C0FFJ, 
WX.NE.O? 



;Is high byte of current TEMP 
;nonzero/ 



;0 



32633 
32634 
32635 
32636 
32637 
32638 
32639 
32640 

32641 =0 

32642 DS.READ.EX.D.L0P1 : 



W8 MCTEMP.R3.AND.ZLIT8C0FFD, ;No, is byte^l nonzero? 
NEJJT/DS. READ. EX, D.L0P1, WX.NE.O? 



; 1 • 

W8 MCTEMP.RJ.AND.ZLJTOCOFOJ, 
WX.NE.O?,NEXT/DS.READ.EX.D.EX 



Yes, is the high nibble of this byte 
nonzero? 



;0 



WB MCTEMP.R].AND.ZLIT16C0FF]. ;No, is byte#2 nonzero? 
WX.NE.0?,NEXT/DS.READ.EX.D.LOP2 



;1 — • 

MCTEMP8] MB-ZLIT0C2J, 
NEXT/DS.READ.EX.D.LT8 



Yes, max. sig. digit is in byte#1 , 
dec. counter by 2 



32643 
3264-; 
32645 
32646 
32647 

32648 
32649 
32650 

32651 =0 

32652 DS.READ.EX.D.L0P2: 

32653 ;0 ; 

32654 we MCTEMP.R3.AND.ZLIT24C0FF], ;No. is the lowest byte nonzero? 

32655 WX.NE.0?,NEXT/DS.READ.EX.D.L0P3 
32656 

32657 ;1 

32658 MCTEMP8] MB-ZL1T0C4]. 

32659 NEXT/DS.READ.EX.D.LT16 



Yes, max. sig. digit is in byteff2, 
dec. counter by 4 
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u 12CA, OD86,8C10,0030,AOA7,013D,3 
U 12CB, OD86,8C10,0030,30;7,013D,2 

U 13D2, 0D81,0C92,0A77,80A7,012C,C 



U 1303, 0A81,D0A0,26FD,80A7,0920,A 3AA* 



U 120A, 0D81,0C12.0A77,F8A7,012C,A 



1207, 0CE7,929C,70AA,08E7,0000,A 



U 13DA, 0981,0D92,0A77,80A7,012C,C 



U 13D5, OD81,0012,OA77,80A7,012C,C 



;0' 



MCTEMP8] MB-ZLjrOC8.3, 
NEXT/DS.READ.EX.D.LOP.END 



;1 

MCTEMP83.MB-ZLIT0C6.] 



32662 

32663 

3266A 

32665 

32666 

32667 

32668 

32669 

32670 

32671 

32672 

32673 

3267A 

32675 

32676 

32677 

32678 

32679 

32680 DS.READ. EX. D. LOP. END: 

32681 



;No, this TEMP was 2ero, dec. counter 
;by a LONGWORDs worth 



;Yes/ adjust counter 



we M[TEMP.R].AND.ZLJT2AC0F0D, ;Is the high nibble of this byte 
WX7nE.0?,NEXT/DS.READ.EX.D.EX ; nonzero? 

; Current TEMP is zero & TEMP8 has been decremented by 8. If no more 
; TEHPs exist, return for DR=0, else loop back to check next lowest 
; TEMP. 



RNUM_D_D-1,WB<31-30>? 



• 

;Are we negative? 



;00 ; 

W8 MCTEMP.R].AND.ZLITO[OFF], ;No, is bytetfO of this TEMP nonzero? 
WXTNE.O?,NEXT/DS.READ.EX.D.LOP ;(loop thru this TEMP) 



; 1 1 

SET V.CLEAR FPD, RETURN CA], 
MTEMPO RCR0].RR.2A Q.PCBACK 



Yes, all TEMPs were zero, take 
DIVP divisor=0 RETURN+A 



32682 

32683 

3268A =00 

32685 

32686 

32687 

32688 

32689 =11 

32690 

32691 

32692 

32693 

3269A 

32695 

32696 

32697 

32698 

32699 DS.RCAD.EX.D.LT8: 

32700 ; ; 

32701 we M[TEMP.R].AND.ZLIT8C0F0], ;ls nibble #3 nonzero? 

32702 WX:NE.0?,NEXT/DS.READ.EX.D.EX 
32703 

3270A DS.READ. EX. D.LT16: 

32705 ; ; 

32706 WB MCTEMP.RJ.AND.ZLIT16C0F0], ;Is nibble #5 nonzero? 

32707 WXTNE.O? 



; Continuation of some BUTs in the DS.READ. EX, D.LOPx sequence. 
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vj 12CC, 0J8A,8E51,0O3A,8OA7,O13D,6 



■J 12CD, 0084, 8592, 403^, 8047, 013D, 6 



u 13D6, 0884, 0592,4052, 0047, 013D, 7 



U 13D7, 0884,1592,4032,4047,0130,8 



U 13D8, 0484, 2592, 4B32,98E7, 0111,8 



J 1118, 0484, 3592, 40B2,C047, 0000, 3 



J '119, 0480, 0036, 4AFO,U047,04F7,0 



J HID, 0586, 3C37, 0080,0847, 0000, 2 



32708 
32709 
32710 
32711 
32712 
32713 
32714 
32715 



********************************************************************** 

The highest nonzero byte has been discovered. 

MTEMP8 contains the number of most significant digits if the high 

nibble of nonzero byte is nonzero (ie the "most most '). 
=0 is high nibble of current byte is zero, the MSD is in the low 

nibble of this byte, 6PR2.MTEMP8-1 . 
=1 is high nibble of current byte is nonzero, GPR2.MTEMP8- 



32716 =0 

32717 DS.READ. EX. D. EX: 

32718 ;0 

32719 RCR2J MCTEMP8J-1, 

32720 NEXT/PS.READ.EX.D.EX.F 
32721 

Z2722 ; 1 

32723 PCR2J MCTEMP8J 

32724 

32725 DS.READ.EX.D.EX.F: 

32726 

12727 RCTEnPS] MCTEMPO] 

32728 

32729 

32730 

32731 

32732 

32733 

32734 

32735 =000 

32736 

32737 

32738 

32739 

32740 

32741 

32742 

32745 

3274i =101 

52745 

32746 

32747 

32748 = 



RCTEMP9:i_MCTEMPlJ 
RCTEMP10]_MCTEMP2],IP,TS? 



;000 

RCTEMP11] MCTEMP3J, 
RETURN [3] 



;001 

PUSH,JNTPEND OR TIMER?, 
NEXT/JE.SERV.IP.TS2 



;101 

MCTE«P3]^ZL1T0C1], 
RETURN C2] 



.'Anything pending? 



;No, or timer service 



;Yes, RETURN -1 or +4 



;int. pending 
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327A9 .TOC 

32750 

32751 

32752 

32753 

32754 

32755 

32756 

32757 

32758 

32759 

32760 

32761 

32762 

32763 

32764 

32765 

32766 

32767 

32768 

32769 

32770 

32771 

32772 

32773 

52775 
1277b 
12777 
1277% 
12779 
32780 
32781 
32782 
32783 
32784 
32785 
32786 



Decimal String 



DS. WRITE" 



DS. WRITE writes a Packed Decimal string from TEMP3-TEMP6. 

DS data, memory format, LS8 in 

byte#3 of TEMP3. MSB in byte^O 

TEMP6 

Noniero 

Made no more than 

<Max. loop>-8. cycles before 

calling routine. 

Base address of string 

L/2 

L/2 

=0 if dest. is even 

=1 if dest. is odd 

<V> image 

<Z> image, =1 befor** call 

Loop control 

Used in WRITEs 

Points to current TEMP 

Copy of RNUM 

Points VA after PROBE 

Least signif. digits written- 

high nibble clear if PSL<':>=0 

Made before first write.. 

microword on return is cycle 

#58. 

^0 

_1 if overflow occured 

"0 if nonzero written to memory 

Garbage 

Returns -1 Always 



Input 


TEMP3-TEMP6 




FPDOFFSET 
Intcheck 




VA 

STEPC 
QREG 
PSL<C> 




FLAG! 
FLAG2 


Resources 


FLAGO 

WDR 

RNUM 

DREG 

TEMP7 


Output 


Destination 




Intcheck 




FLAGO 
FLAG1 
FLAG2 
TEMP3-TEMP6 
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U 12CE, 0S^1,0C35, 2030,1847,0579, A 
U 12CF, 0885,B089,OB31,D8E7,012D,0 



U 12DU, 0560, 7C10, 0370, ?AA7, 0112,0 
12P1 , 0A80, 0036, /.APO, 0047, 0'^f 7,0 



u 



32787 =0 

32788 OS.WRJ 
32789 
32790 
32791 
32792 
32793 
32794 
32795 
32796 
32797 
32798 
32799 
32800 
32801 
32802 
32803 
32804 
32805 
32806 
32807 
52808 
32809 =0 
32810 
32811 
52812 
32813 
328U 
52815 
52816 
32817 
52818 
32819 



TE: 



; 

RNUM D ZLIT0C33,SET FLA60, 
PUSHTnEXT/MM.PRB. WRITE. NR 



;Point RNUM 6 DREG to first TEMP. 
;PROBE lowest accessed byte 



;1 

RCTEMP7]_MCVA]+Q+1,IP.TS? 



;Calc. sign byte +1 



Top of DS. WRITE loop. No int. checks occur after the first check 
since WRITE must be completed for ADDP4-SUBP4. Note that we have 
probed the last accessed byte of the dest. so if an exception or TB 
miss occurs, it will be during the probe I nothing will nave been 
written. 

+ + + + + + + + + + + + + + + + ♦ + + + + + ♦+■♦■♦ + + + 

Wt ARE GOING TO SET MM.NOINT ANYWAY - PROBE CAN*T BE TRUSTED 



;0- 



SET MM.NOINT, 
VA M[TEMP7]-ZLIT0C4], 
STFPC.GE.4? DECBY4, 
NEXT/DS. WRITE. LOP. 1 



;WE WON'T ALLOW INTERRUPTS ANYWAY 
;Point VA to first 
;longword, how much is left? 



;1 

PUSH,INTPENO OR TIMER?, 
NEXT/IE. SERV. IP. TS2 
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1^.09, 0981 ,BC10,0'570,2^A7, 0112,0 



1120, O581.Bt:11,0970JCA/,O12D,6 

U 1121. 0181, BC11, 0970, UA7,012E,0 

J 1122, 0D81,BC11,0430,1CA7,012E,8 
U 1123, 0880, 0036, A970, 0047, 012E,C 

U 112A, 0481, 0592, 4420, 05D8,012D, 2 

U 1125, 0481,059?,44::0,05D8,012D,2 



; 000- 

VA MCVA]*ZL1T0[3J,PSL<1>?, 

NE3!T/DS. WRITE. BYT 

;001 

VA MCVA]t2LIT0C2J,PSL<C>?, 
NEXT/DS. WRITE. WRD 



32820 DS. WRITE. LOP: 

32821 ; • 

32822 VA MCVAJ-ZLIT0C4], 

32823 STEPC.GE.4? DECBY4 
32824 

32825 =000 

32826 DS. WRITE. LOPJ: 
32827 
32828 
32829 
32830 
32831 
52832 
32853 
32834 
32855 
32836 
32837 
32838 
32839 
52840 
32841 
32842 
32843 
32844 
32845 
32846 
52847 
52848 
32849 n 



;010 

VA MCVA3 + ZL1T0C33JLA6O?, 
NE)?T/DS. WRITE. 3B 



;011 ■ 

PSL<C>?,NEXT/DS. WRITE. LNG 



; 1 00 

WRJTE M[TEMP.R],SIZECLONG], 
FLAGO?, NEXT/OS. WRITE. MID 



;101 - 

WRITE MCTEHP.R],SIZECL0NG3, 
FLAGO? 



Point VA to next LONGWORD, 
longword, how much is left? 



;BYTF left, point VA, is dest. odd? 
;W0RD left, point VA, ditto. 



5BYTES left, point VA to low byte, 
is this first longword? 



LONGWORD left, is dest. odd? 



> LONGWORD left, WRITE it, is this 
first longword? 



> LONGWORD left, WRITE it, is this 
first longword? 
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^?02, 0081, 0592, AA70, 00^7, 012D^ 

V 12D5, 090U0C93,8A70,78A7,01?D,^i 

U 12DA, 0081,t)0A1,?03D,80A7,013D,9 

VD5, 0011, P0A1,?03D, 8047,0130, 9 



• »»*»»****it*****#[(m*********** ********************* Ik* ************ ****** 
; Continuation, middle of string. =0 is not first longword, =1 is 

; first longword. 

*********************************************************************** 



;ls dest. nonzero? 



32850 
.^2851 
32852 
32853 

32854 =0 

32855 DS. WRITE. MID: 

32856 ;0 

32857 WB MCTEMP.RJ,WX.NE.O?, 

32858 NE5!T/DS.WRITE.MJD,2 
32859 

32860 ;1 ; 

32861 we MCTEMP.R].ANDNOT.ZLJT24[OFJ, ;Ditto, without sign nibble 

32862 WXTnE.O?, CLEAR FLA60 
32863 

3286A =0 

32865 DS, WRITE. MID. 2: 

32866 ;0 ; 

32867 RNUM D D*1 ,NEXT/DS.WRJ TE.LOP ;No, inc. to next TEMP, loop back 
32868 

32869 ;1 — ; 

52870 RNUM D D+1, CLEAR FLAG2, ;Yes, inc. pointers* clear <Z> image. 
32871 NtXT7DS. WRITE. LOP ;ioop back 



L„ 



E)F.CMAl.MlC 



B 15 
MliC(0? 1M(01) ?8-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Decimal String : OS. WRITE 



Page 801 



i 

li' l^D/, lMdl,Ot93,8A7y,F8^7,01?t),8 

J i^Da, oB8A,o^B7,oA^c,oo^7,o^^D.c 

^2t>v, i,iUAi/j^67,0^?l ,00^7.Q1?D,l 






3?872 

32873 

32874 

52875 ^0 

32876 DS. WRITE. 8YT: 



; Continuation, BYTE write. =0 is even dest,, =1 is odd dest. 



;0 



32877 

32878 
32879 

32880 

32881 

32882 

3288*^ 
5288A 

32885 

32886 =0 

32887 

52888 

32889 

52890 

32891 

32892 

32893 

32894 

52895 

32896 

52897 

52898 

^2899 -0 

52900 OS. WRITE. Bvr.EV: 

52901 ;0 

52902 SET fLAG), 



US MCTEMP.R3.ANPNOT.ZLIT2ACOF3* ;0o we havt overflow, even dest.? 

NEST/DS. WRITE. BYT, EV, 

WX.EQ.O? 



;l ; 

WB MCTfcMP,R3.ANDN0T.2LJT24[0FFJ, .-Overflow, Of.d dest.? 

wxTne.O? 



;0 • ■ 

RCTEMP.R3 RB.RR.24, 

FL AGO?, NE^T/OS. WRITE. BYT. EX 



;No, get byte into position, is this 
; first WRITE? 



;1 • 

SET fLAGIJLAGO?- 
RCTEMP.R3 R8.RR.24, 
NEXT/PS. WRITE. 8YT. EX 



;Yes, set <V> image, is this first BYTE, 
;and get it into position 



; Even string, =1 is no ov, =0 is ov 



52905 
32904 
5290S 
32906 
52907 



MCTEMP.R] M8.AN0NOT.aiT24r0f0] 



;<V> tmage^l, 2ero high nibble 



RCTEMP.R] R8.RR,24, 
FLAGO? 



(And) get BYTE into position, is this 
;tirst WRITE? 
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.' UIK. US81,0C1^,0A77,F847,01?D.E 
. Ic^DlJ, O1Ul,OCl?,0A77,8OA7,0VD,E 






32908 
32909 
32910 
32911 

32912 =0 

32913 DS.WRJTE.fiyr.EX: 



••*«** fit ****** ft «ft««««*«*««**ft*«**«*4«««*«****««««***««« *«***«***« 4***4 4 

; From even and odd BYTE paths. =0 is last WRITE, -1 is first WRITE, 
; and mask out sign nibble accordingly when checking for /pro to dest. 

•*ft*ft«*«t**«ft*ft*«ft**ft***ft*ft**4ft*ft*«ftft *****««***««*«*****•**** ****^4A**^ 



;0 



WB MCTEMP.Rj.ANO.JLiTOCOFFj. ;J5 byte non2ero? 
WX7NE.O?,NEXT/DS.WRITE.8VT.OUT 



;1 

WB MCTEMP.RJ.AND.ZLlTOCOfO], 
WX.NE.O?, CLEAR FLAGO 



329U 

52915 

52916 

32917 

32918 

32919 

52920 

32921 

32922 =0 

52923 OS. WRITE. BYT. OUT: 

3292A ;0 

32925 WRITE M[ TEMP.R^SI ZECBYTED, 

32V26 NEXT/DS. WRITE. EXIT 

32927 

32928 ;1 

52929 WRITE M[TEMP.R],SIZEC8yTEJ, 

32930 CLEAr. FLAG2,NExr/DS. WRITE. EXIT 



;PittO, without ?ign nibble 



;Byte is 2ero, WRITE S exit 
;Byte is non2ero 



Elf! 
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1 "i 



r'er. 



■< ,i[. 1 



oP8\0iJ^^0A77,80^7,01?E,? 
v(rtl,U4MO,OA70,0047,09c^E,A 375* 



Vt^, 



?E5, 



vJlB\i.t^O0,0A70,0U^7,09^t,A 375* 
0:4f, 00^5,8037. 30^^, Olt^E,*:. 



VFA, 0(8\t58^';i«'0,C'.[i5.01?F.6 



1 jff, 



v^fj, 0^^9,035^,0'ilO,05D8,01?e,6 



VEt, ecBi o^8^,oA7o,auA?,o1^^c^ 



I t 4 



0507,0195,80^0, 7aA^o^\^t 



. ****^ti»»t**<m»i^«i»***<i*****.^**** ********************************* •*«••• 

; Continuation, WORD WRITE/ =0 is even string, =1 fs odd string. 



3^931 
52952 
32935 
3293'; =0 

32935 DS. WRITE. WRD; 

32936 ;0 ; 

32937 W8 «[TEMP.R].AND.2LJT16C0F0J, ;Js high nibble 2ero? 

32938 WX:nE.O?,NE XT/OS. WRJTE. WRD. EV 
32959 

329-^0 ;1 ; 

529/,1 we «[TEMP.R3"(M8.CLR2B). ;Is extra word nonzero? 
520^2 WX:NE,0?,N£Xt/0S,WftlT£,WRD,OUT 
329^3 
329AA =0 

32945 DS. WRITE, WRD. £V: 
;0 



32946 
32947 
329^8 
32949 
32950 
529M 
52952 
52953 
32954 
32955 
J2956 
52957 

32958 
52959 

32960 --0 

32961 OS.WRJTE.WRD.OUT: 



WB MCTEMP.RJ-(MB.CLR2a), ;Even siring, hiQh nibble ok, 
WX7nE.0?,NEXT/DS. WRITE. WRD. OUT ;is extra word ok? 



;1 ; 

SET FLAG1, ;High nibble nonzero in even string, 

MCTEMP.R] M8,ANDNOT.ZLlT16C0F0] ;<V> image. 1, zero high nibble, don't 

; check extra word as we have OV 

; Here on BUT or to DS. WRITE .WRD. OUT: directly if OV occured in even 
; string. On BUT, =0 is ok, =1 is high word is nonzero, <V>image^1. 



;0- 



we MCTEMP.R], fifi. 16, 
WRITE, SIZELWORDJJLAGO?, 
NEXT/DS, WRITE. WRO. EX 



; 1 ' 

Wa M[TEMP.R3.RR,16, 

WRITE, SI2ECWORD3-FLAGO?, 

SET FLAG1, NEXT/DS. WRITE. WRD. EX 



32962 
32963 
32964 
32965 
32966 
52967 
32968 
32969 
32970 
32971 
3297P 
5297! 
52974 
32975 ^0 

52976 DS. WRITE. WRD. EX: 

52977 ;0 

32978 we MCTEMP.R]. CLR28, 

32979 WXTnE.O?, NEXT/DS. WRITE. EXIT 

32980 

52981 ;1 

52982 CLEAR FLAGO, 

52983 MCTEMP.R] MB. ANDN0T.2L I T24C0F], 
32984 NEXT/OS. WRITE.WRD.EX 



;Get data in low word, WRITE it, 
;is this first WRITE? 



;Ditto, we hdve OV 



• «««**** ********************************** ***************************** 
) =0 is last WRITE, =1 is first WRITE 



.-Clear high word, did dest.^zero? 



Clear s^gn nibble for zero to d©5t. 
check 
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J 1?E8, 0981,0C9?,0A77,F8A7,012E,A 



u 12E9, ODO1,OC92,0A77,80A7,012E,A 



U 1?EA, OO87,03B7,002O,00A7,013D,A 



U 12EB, 0017, 0387,0020, 00*47,0130, A 



J 13DA, 0C81, 0592, ^000, 0508. 013D,e 



•J 130&, 0A87,04F7, 0050, 00^7, 013D,C 



''3[)(, C581,8UO,0970.UA7,012E,0 



32985 .»ir****^(i»i»****<t**"»**<^***************<^******************** **•*•**»•*•*•* 

32986 ; Continuation of 38YTE WRJTE, =0 is last WRITE, =1 is first WRITE, 

32988 =0 

32989 DS,WRJTE.3B: 

32990 ;0 ; 

32991 WB MCTEMP.R].AND.2LIT2AC0fF], ;No sign, is byte non2ero? 
329Q2 WX:nE.O?,N£XT/DS. WRITE. 38. NZ 

32993 

52994 ;1 ; 

32995 CLEAR Fl AGO,WX.NE.O?, ;FLAGO 0, is high nibble nonzero? 

32996 W8 MCTEMP.R].AND,ZLIi24C0F03 
32997 

32998 =0 

32999 OS, WRITE. 38. NZ: 

33000 ;0 ; 

33001 MCTEMP.R] HB.RR.24, ;Yes, get BYTE into position 

33002 NEXT/DS. WRITE. 38. OUT 
33003 

33004 ;1 - — ; 

33005 CLEAR FLAG2, ;<Z>image^O, get BYTE into pos, 

33006 MCTEMP.R] M8.RR,24 
330C7 

33008 

33009 OS. WRITE. 38. OUT: 

53010 ; ; 

33011 WRITE MCTEMP.R], SIZECBYTE] ;WR1TE low BYTE 

33012 

33013 ; — — — — ; 

330U MCTEMP.R] MB.CLRIS ;Set up to have WORD-WRITE code do 

53015 " .-remainder of WRITE for us 
33016 

33017 ; ^-; 

33018 VA MCVA]-ZL1T0C2], ;Point VA to last WORD, split into 

33019 PSC<C>?,NEXT/DS. WRITE. WRD ;WORD-WRIT£ code 
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u 



12EC, OD81,Oi;'2,0A37,80A7,012E,E 
12E0, 0^81, 0592, AA20,05D8,012F,0 



u 



u 



12EE, ODAF,OC13,8037,80A7,012E,F 
12EF, 0^81, 0592, A^20,05D8,012P,0 



12F0, 0381 ,O592,^.A7O,00A7,012F,2 
VM, 0101, 0193, iiA70,/847,01?F,.^ 



Continuation, last LONGWORO 



33020 

33021 

33022 

33023 =0 

3302A DS. WRITE. LNG: 

53025 ;0 ; 

33026 W8 MCTEMP.RJ.AND.ZLlTOCOfOJ, ;£uen destination, is high nibble 

33027 WX:eQ.O?,NEXT/DS.WRITE.LNG.EV ; nonzero? 
33028 

33029 ;1 -; 

33030 WRITE HETEMP.RLSIZECLONGD, ;Odd dest., WRJTE it, 

33031 FLAGO'.,NEXT/DS. WRITE. LNG. EX ;is this first WRITE? 
33032 

33033 =0 

3303A DS. WRITE. LNG. EV: 

33035 ;0 ; 

^3036 SET FlAGI, ;Even dest., high nibble nonzero, 

33037 MCTEMP.R] MB.ANDNOT.ZLITOCOrOJ ;<'V>image.1 , zero high nibble 
33038 

33039 ;1 ; 

33040 WRJTE MCTEMP.R], FLAGO?, ;<high nib z^ro,) WRITE it, is this 
730A1 SJZECLONQ] ;tirst WRITE? 

33042 

33043 =0 

33044 OS. WRITE. LNG. EX: 

33045 ;0 ; 

53046 W8 MCTEMP.R], WX.NE.O?, ;Last longword, is it nonzero? 

33047 NEJJT/DS. WRITE. EXIT 

53048 

33049 ; 1 

33050 CLEAR FLAGO.WX. NE .0?, 
53051 W8_MCTEMP.R].AN0NOT.ZLIT24COF] 



First longword, is it nonzero? 
(no sign nibble) 
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u 



U 



12F2, OD8O,0C31,0?30,08^7,0912,C 377* 
12F3, 0D10,0C31 ,0230,0847, 0912, C 377* 



U 112C, 0A86, 5002, A031,00A7, 0112, D 



u 112D, 0C20.5002,AA/1,80A7,012F,4 







kJ 



^^2l. 0C20, 6592, iA70, 00^*7, 012F,^ 
112F, 0020, 0036, A080, 0047, 03FF,F 



T2f4, 0080, 0036, 4060, 0047, 03FF,F 
12F5, 0848, 0036,4080, 0047, 03FF,F 



• Common OS. WRITE exit. Last WRITE has been completed, here from 

; WX,NE,0? BUT on written data. =0 is last WRITE was zero, =1 is 

; nonzero, 
*********************************************************************** 



;What is the next TEMP number? 
;<Z>image_0, what is next TEMP number? 



33052 

33053 

33054 

33055 

33056 

33057 =0 

35058 OS. WRITE. EXIT: 

33059 ;0 

35060 WS D+ZLIT0[13,WB<5-0>?, 

33061 NE3?T/DS.WRITE.EXJT.0V 

53062 

33063 ;1 

33064 CLEAR FLAG2,WB.D+ZLIT0C1J, 

53065 W8<5-0>? 

55066 

33057 ;»•********•**********************»***********************************- 

33068 ; Check unwritten TEMPs for overflow. 

33059 .**)^nn*^n*******n*,***************************************************** 

35070 =100 

35071 DS, WRITE. EXIT. OV: 

55072 ;100 - 

55075 MCTEMP5] MB.0R,R[TEMP4D 

33074 

35075 

55076 

55077 

55078 

35079 

35080 

55081 

55082 

55085 

35084 

55085 

55086 

35087 

55088 

55089 

55090 =0 

55091 DS. WRITE, EXIT. OV. 6: 
33092 ;0 

33095 RETURN [-1] 
35094 
55095 ;1— 

33096 SET FLAG1, RETURN C-1] 



;Are TEMP4-TEMP6 zero? 

;101 ; 

CLEAR MM.NOINT, ;WAS SET AT START OF WRITE ROUTINE 

WB MCTEHP53.0R.RCTEMP63, ;(Are TEMPS & TeMP6 zero?) 
WX.NE.O?,NEXT/DS.WRITE.EX1T.OV.6 



;110 ■ 

CLEAR MM.NOINT, 

W8 MCTEMP6],WX.NE.O?, 

NERT/DS, WRITE. EXIT. OV. 6 

;111 ' 

CLEAR MM.NOINT, 
RETURN C-1] 



;TEMP6? 



;We wrote TEMP3-5 and some part of 
;TEMP6, RETURN -1 



;No Ov, return 

i'Some T£MP(s) is >0, Ov,, return 
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J rSDD, 088^, 0039, C031,C0A7,013D,E 



u 13DtE, 0886,75Dn00A1,C0A7,0000J 



u 15DF, 0136, 0C37, 0037, F8A7,013E,0 

u' ^3eO, 088A,03BE,000A,QQ47,013EJ 

u 13E1, 088^,03BE,0015,OOA7,013E,2 

.' 13E2, 0C8A,0002,00dA,80A7,0000J 



Decimal String 



Small Routines' 



; Small Routines are used at various locations in the Decimal String 
; microcode and are for the most part visually apparent. Note that 
; some routines are part of other routines. 



33097 ,T0C ' 

33098 

33099 

33100 

33101 

33102 

33103 

3310^ 

33105 .REGI0N/DECMAL.R1L,DECMAL.R1H/DEC«AL.R2L,0ECMAL.R2H 

33106 
33107 

33109 ; DS.SR.BIN.MULIO. adds the binary value in QREG to the binary value 

33110 ; in TEHP7 and multiplies it by 10. DS.SR.BIN.MULIO. .2 is the trail 

33111 ; end. Both are used in MULP. 

33113 DS.SR.BIN.MULIO.: 

331 U ; ; 

33115 RCTEMP73 (RB+Q).SL.1 ;TEMP7.<data>'0 

33116 

33117 DS.SR.BIN.MULIO. .2: 

33118 ; - — ; 

33119 M[rEMP7] MB+(RCrEMP7].SL.2) , ; TEMP7_<daca>0 

33120 RETURN CT3 
33121 

33122 

33124 ; used by DIVP tc zero appropriate bytes in GPRO, GPR2, and GPRA. 

331 25 .4 4it444444444*4<*4<^<^<»*<»<t*******<**f*r<^***<*******t^*r<^*****'*r^***f************** 

33126 0S.SR,26; 

33127 ; ; 

33128 MCTEMP03 ZLIT0C0FF3 ;Byte mask 
33129 
33130 
33131 
33132 
33133 
33134 
33135 
33136 
33137 
33138 



R[R0J.RB.AND.(MCTEMP0J.RR,8) ;GPR0_2ero'd low 3 bytes 

RCR43^RQ.AND.(M[TEMP0],RR.16) ;2ero out bytes //O, 1, and 3 of GPRA 



RCR2] MCTEMPOJ.AND.RB, 
RETURFI rij 



;Zero out high 3 bytes, GPR2, 
;RETURN +1 
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J nBA. 0885,759E,^003,60A7,013E,3 



J IIBE, 0586, 3C37,00B0, 10^7, 0000. 2 



U 13E3, 0887, 0292, A083,A0A7, 0000,1 



U 13E^, 0A8^J3BE.A00'*,80'!.7,013E,5 



U 13E5, 0A84,538E,O2'i.80A7,013E,6 



U T3E6, C88A,A59F,';000,C0A7,013E,7 



u 15E7, Q88A,53BE,^09A, 8047,0000,1 



RETURN +A from BUS exception, RETURN +2 
from routine, int. code ftZ 



33139 ;»*»»***»*»*«*«*nn**«*********n******************************* ********* 

33U0 ; DS.SRJ8 is used by DIVP code to manipulate pieces of fractional 
33U1 ; LONGWORDs. RETURNS +2 if BUS exception occurs. 

33U3 ^0** 

33U'; 0S.SR.18: 

33U5 :0** ; 

33U6 RCTEMP133 ZEXTCXB) PC PC+1. ;T£MP13_next BYTE 

33U7 NEXr/DS.SR.18.C0N 

33U8 

33U9 ;1** 

33150 MCTE«P3],ZLIT0C2]. RETURN [23 

33151 

33152 

33153 DS.SR.18,C0N: 

35154 ; ; 

33155 MCTEMP.R] MB.OR. (RCTEMP13J.RR.8) , ;Mask in new byte into byte*3 

33156 RETURN Cl!I ;of current TEMP 
33157 

33158 

33160 ; Used by DIVP to do packing and StateSave operations on 6PR2. 

33162 DS,SR.21 

33163 

33164 

33165 

331 66 ; ■ 

33167 RCR23 RB.OR,(MCTEMP53.RR.24) 
33168 

33169 DS,SR,28: 

33170 ; ' 

33171 RCTEMP33.ZEXT(MCTEMP43), 

33172 SJZECBYTE3 
33173 
33174 

33175 RCR23 RB. OR, (MCTEMP33.RR.16) , 

33176 RETURR C13 



RCR23,RB.OR.(M[T£MP13.RR.8) 



;GPR2, byte#3_TEMP1 

;GPR2, byte#1^TEMP5 

;TEMP4 could be negative (DIVP) 

;6PR2, byte-V2.ZEXT(TE«P4) 
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J 15 
28-N0V-f3 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 

: Small Routines 



Page 809 



J 13E8, 0C86, 8637, 00B0,00A7, 0000,1 



U 13E9, 0886, 9637, 00B0,00A7, 0000,1 



U 13EA, 0886, A637,00B0,00A7, 0000,1 



u VShb. 0C80, 3237. 1081, C0A7,0000J 



BCDSWaP MTEMP8 



MCTEMP8].HB.BCDSWP, RETURN [1J 



33177 

33178 

33179 

33180 DS.SR.22 

33181 

33132 

33183 

33184 

33186 ; BCDSWaP MTEMP9 

33188 DS.SR,23: 

331 89 ; ; 

33190 MCTEMP9] MB. BCDSWP, RETURN CI] 
33191 

33192 

33194 ; BCDSWaP MTEMP10 

33196 DS.SR.24: 

33197 ; -; 

33198 MCTEMP10] MB. BCDSWP, RETURN CI] ;BCDSWP MTEMP10 
33199 

33200 

33201 

33202 •*********«*»**»**•»**********************%***************'*********'**** 

33203 ; Used in DIVP to shift a LON6WOR0 by a digit (x 10.) 

332q4 .nn********^(i^<(t*****^***i^*********A************************************ 

33205 DS.SR,25': 

33206 ; ; 

33207 Q (RCTEMP7] MCTEMP3]) .RUA, ;Q "new*' TEMP3 

33208 RETURN C1] 



I 



CMT098.MCX 
DECMAL.MIC 



MICRO? 
Decimal 



K 15 
1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
String : Small Routines 



Page 810 ; 



|U 15EC, 0886,^^637, 0030, 00^7,0136,0 



J 15ED, OC86,^i63?,0030,OOA7,013E,E 



U 13EE, 0886, 6637, 00B0,00A7,0000J 



u 13EF, 0886, 1637, 0030, 00A7,013F,0 



U 13F0, 0086, ?637, 0030, 00A7,013F,1 



U 13F1, 0886,3637,0080,00^7,0000,1 



U r5F^, 08at?,UUVj/iU8'^, 0387, 0000,1 



332Q9 ^. ******* ***»****mmft»»*ft**»*iit*«t********i»********* ********************* 
33210 ; Us**d in DS.DJV10 and DS.MUL10 to BCDSWaP data to and from arithmetic 

53211 ; format. 

33212 .****m<t + **i^*****^**********i^****************************************** 

33213 0S.SR.A56SWP: 

332U ; - ; 

33215 MCTEMP^].MB,eCDSWP 

33216 

33217 

33218 

33219 

33220 

33221 

33222 

33223 

3322^ 

33225 

33226 



MCTEMP5]_MB,BCDSWP 
M[TEMP63_MB.BCDSWP, RETURN IM 



33227 DS.SR.iaSsWP: 

33228 

33229 

33230 

33231 

33232 

33253 

33254 

33235 

33236 

33237 

33238 

33239 

53240 



• *m*»****«*»n*******«*******i^n***********<t**************************** 

; Used in OS.DJVIO.DJVP to BCDSWaP data to Z from arithmetic format. 
********************************************************************** 



M[TEMP1]_MB.8CDSWP 
MCTEMP2]_MB.BCDSWP 

« ^ ^ IB «■ ^B w ■■ ^ «■ -wm ■■ W VV ^ ^ 4« ^ «V «^ *l# ^ ^ *^ *4 ^ ^" ^ 4« ^ 

MCTEMP3D.MB.BCDSWP, RETURN C13 

•*** A A*4 4 4***1^ ********«**««««*««**«*« Ik *<kt<t*^« ****************** ******** 

; used by DIVP to mask in FLAGS. 

.********************************************************************** 



532A1 

33242 DS.SR.GPROIN. FLAGS: 

55243 

33244 RCftOD.SJZ FLAGS, RETURN CI], 

33245 SJZEC8YTE1 



;FLAGS, GPRO is done 



CMT098.MCX 


MICR02 1H(01) 


DEC 


MAL.MIC 


Decimal String 

. 7' 


332A8 


.NOBIN 


^^: 


332^9 






53250 


.ICODE ; 


OPS REG 


33251 


20: 


FPD [NOPDEDS.DS.UNP 


33252 




1RD1CL0DDC0S.RED 


33253 


.OCODE 




3325A 


20: 


CNT0[NOP][DS.CMPPA 


33255 




CNT1CNOPDCDS.CMPP4.S2 


33256 






33257 


■ICODE 




33258 


21: 


FPD [NOPDEDS.DS.UNP 


33259 




irdicloddcos.red 


33260 


.OCODE 




33261 


21: 


CNT0ENOP3CDS.ADDP6 


33262 




CNT1[N0P]CDS,ADDP6.2 


33263 






3526^ 


.ICODE 




33265 


0F8: 


FPD [NOPDEDS.DS.UNP 


33266 




IRDULODDEOS.RED 


33267 


.OCODE 




33268 


0F8; 


CNTOENOPDEDS.ASHP 


33269 




CNT1CN0PD[DS.ASHP.2 


33270 






33271 


.ICODE 




33272 


035: 


FPD [N0PD[DS.DS.UNP 


35273 




IRD1[L0D3C0S,RED 


3327^ 


.OCODE 




53275 


035: 


CNT0CNOP][DS.M0VP 


33276 




CNTUNOPDCDS.MOVP.2 


53277 






55278 


.ICODE 




55279 


037: 


FPD LNOPD[DS.DS.UNP 


35280 




IRD1[L0DD[0S.RED 


35281 


.OCODE 




35282 


037: 


CNT0CNOPDEDS.CMPP4 


55285 




CNT1[NOPD[DS.CMPP4,S2 


33284 






35285 


.ICODE 




53286 


0f9; 


FPD [NOPDEIE.OPCOD.DEC 


55287 




IRDULODDEOS.RED 


53288 


.OCODE 




35289 


0F9: 


CNTOELODDCOS.RED 


35290 




CNT1[N0P3[DS.CVTLP 


55291 






53292 


.ICODE 




35293 


056: 


FPD lNOPDCDS.CVTPL. UNPACK 


55294 




iRD1[L0DD[0S.RED 


55295 


.OCODE 




55296 


036; 


CNT0[NOPDCD^CVrPL 


53297 




CNT1CNOPD[DS.CVTPL.O? 



28-N0V-83 16:30:35 



L 1 
Natl 



;332A6 .TOC 



MEM 



DCDS.CMPP4 
D[DS.CMPP4.S2 



D 
D 

DCDS.ADDP6 
DCDS.ADDP6.2 



D 
D 

][DS.ASHP 
3[DS,ASHP,2 



D 
D 

D[DS.MOVP 
D[DS.M0VP.2 



D 
D 

D[DS.CMPP4 
DCDS.CMPP4.S2 



D 
D 

DCOS.RED 
DEDS.CVTLP 



] 
D 

]CD:.cvrPL 
]CDS.CVTrL.02 



Decima 



LOKX Rev 13.00, Clock rate = 160ns 
e Modo IRD Specs 



Page 811 



String 



OPS FPA REG 
[NOPDEDS.DS.UNP 
[LODD[OS.RED 

[NOPD[DS.CMPP'; 
CN0PJCDS.CMPP4.S2 



[NOPD[DS.DS.UNP 
[LODD[OS.RED 

rN0P3[DS*.ADDP6 
CN0PDCDS.ADDP6.2 



[NOPD[DS.DS.UNP 
[LODD[OS.RED 

CNOPDEDS.ASHP 
CN0PD[DS.ASHP.2 



CN0PD[DS.DS.UNP 
CL0DD[0S.RED 

[N0PD[DS.MOVP 
CN0PDCDS.M0VP.2 



[NOPDEDS.DS.UNP 
CL0DD[0S,RED 

[N0PD[DS.CMPP4 
CN0PD[DS,CMPP4,S2 



[N0PD[IE.0PC0D,DEC 
[L0DD[OS.RED 

CLODDCOS.RED 
ENOPDEDS.CVTLP 



[NOPD[DS.CVTPL, UNPACK 
[LODDfOS.RED 

[NOPDCDS.CVTPL 
[N0PD[DS,CVTPL,02 



Native Mode IRD Specs 



1 1 



]■ 



FPA MEM 



DCDS.CMPP4 
3[DS.CMPP4,S2 



D, 
D 

DCDS.ADDP6 
DCDS.ADDP6.2 



D, 
D 

DCDS.ASHP 
D[DS,ASHP.2 



D, 
D 

D[DS.MOVP 
D[DS.M0VP.2 



D[DS.CMPP4 
D[DS.CMPPA,S2 



DCOS.RED 
D[DS,CVTLP 



DCDS.CVTPL 
DCDS.CVTPL.02 



;ADDP4 



;ADDP6 



;ASHP 



;CMPP3 



;CMPP4 



;CVTLP 



;CVTPL 



CMT098.MCX 
DECMAL.MIC 



33298 

33299 

33300 

33301 

33302 

33303 

33304 

33505 

33306 

33307 

35308 

53309 

33310 

33311 

33312 

33313 

333U 

35515 

55516 

55317 

55518 

55519 

33320 

33521 

53522 

55525 

55524 

55525 

35526 

33327 

33328 

35529 

55330 

55551 

55j52 

55353 

55554 

55355 

33556 

55337 

55358 

53539 

53340 

35541 

35342 

55343 

55344 

53545 



. I CODE ; 
026: 

,0C0DE 
026: 



.ICODE 

024: 

.OCODE 

024: 



,1CUDE 

008: 

.OCODE 

008: 



.ICODE 

009: 

, OCODE 

009; 



.ICODE 

0?7: 

.OCODl- 

027; 



.iCODE 

054: 

.OCODE 

054; 



-ICODE 

025: 

.OCODE 

025: 



MICft02 1M(01) 
Decimal String 

OPS REG 
FPD CNOP][DS.CVTXX.UNPA K 
IRD1[L0D][0S.RED 

CNT0CNOP3CDS.CVTTP 
CNT1CNOP][DS.CVTTP.02 



FPD CNOPDCDS.CVTXX. UNPACK 
IRDULODDEOS.RED 

CNTO[NOP][DS.CVTPr 
CNTUN0PDCDS.CVTPT.02 



FPD CNOPDCDS.CVTXX. UNPACK 
IRDULODDEOS.RED 

CNTOCNOPJCDS.CVTPS 
CNT1CN0P]CDS.CV1PS.02 



FPD [NOPJCDS.CVTXX.UNPACK 
IRDULODDCOS.RED 

CNTOCNOPJCDS.CVTSP 
CNT1CNOP][DS.CVTSP.02 



fPD [NOPJCDS.DJVP.UNP 
IRDULOD][OS.RED 

C^/T0^N0P,KDS.ADDP6 
CNTUNOP][PS.ADDP6.2 



FPD CNOP][PS.DS.UNP 
JRDUlODICOS.RED 

CNTOCNOPJtOS.MOVP 
CNTUNOPICOS.MOVP.2 



FPD CNOPICDS.DS.UNP 
JRDULOOJCOS.RED 

CNT0CNOPJCDS.APDP6 
CNTUNUPJLDS.ADDP6.2 



M 1 
28-N0V-83 16:30:35 

; Nati 



LOK;< Rev 13.00, Clock rate = 160ns 
ve Mode JRD Specs 



MEM 



][DS.CVTTP 
3LDS.CVTTP.02 



J 
] 

3LDS.CVTPT 
3EDS.CVTPT.02 



J 
] 

JCDS.CVTPS 
]CDS.CVTP5,02 



] 

JCDS.CVTSP 
][DS.CVTSP,02 



] 

][l)S.A0DP6 
DCDS.ADDP6,2 



3 
] 

JiDS.MOVP 
jCDS.MOVP.2 



] 

] 

3[DS.A^DP6 
3[DS.ADD?6.2 



CHS FPA REG 
CN0P3EDS.CVTXX. UNPACK 
[L0D3[0S,f?ED 

CN0P3CDS.CVTTP 
CNOP3CDS.CVTTP.02 



CN0P3CDS.CVTXX. UNPACK 
CL0D3[0S.RED 

CNOPJCDS.CVTPT 
ENOP3CDS.CVTPT.02 



CN0P3C0S.CVTXX. UNPACK 
CL0D3E0S.RED 

CNOPJCDS.CVTPS 
CNOP3CDS.CVTPS.02 



[N0P3CDS.CVTXX. UNPACK 
CLODICOS.RED 

CN0P3CDS.CVTSP 
CNOP3CDS.CVTSP.02 



[N0P3EDS.D1VP.UNP 
[L0D3C0S.RED 

[N0P3rDS.AD0P6 
[N0P31DS,ADDP6,2 



CN0P3CDS.DS,UNP 
CL0D3C0S.RED 

CNOP3C0S.M0VP 
[NOP3CDS.MOVP.2 



[N0P3EDS.DS.UNP 
CLODJCOS.RED 

CNOP3C0S.ADDP6 
[NOP3LDS.ADDP6.2 



J, 
3 



FPA MEM 



3CDS.CVTTP 
3CDS.CVTTP.02 



3. 
3 

3CDS.CVTPT 
3CDS.CVTPT.02 



3, 
3 

ICDS.r.VTPS 
3CDS.CVTPS,02 



3, 
3 

3CDS.CV1SP 
3CDS.CVTSP.02 



3, 
3 

3CDS.ADDP6 
3CDS.ADDP6,2 



3, 
3 

3CDS.M0VP 
3[DS,M0VP.2 



3, 
3 

3[DS.ADDP6 
3[DS,ADDP6.2 



Page 812 , 
;CVTTP I 



;CVTPT 



;CVTPS 



;CVTSP 



;DIVP 



;MOVP 



;MULP 



CMT098.MCX 
DECMAL.i^lC 



MtRO? 1M(01) 
Decimal String 



N 15 



lll^ib ,ICODE ; OPS REG 
333^7 022: FPD CNOPICDS.DS.UNP 
333A8 IRDIELODJCOS.REO 

333^9 .OCODE 

33350 0?2: CNT0[NOP]CDS.CMPP^ 

33351 CNTUN0P]rDS.CMPP^.S2 
33352 

53353 .ICODE 

3335A 023: FPD [NOPKDS.DS.UNP 

33355 IRDULODJEOS.RED 

?3556 .OCODE 

33357 023: rNT0[NOP][DS.ADDP6 

33358 CMUN0P]:DS,ADDP6,cf 



28-N0V-83 16:30 


35 CLOKX Rev 13.00. Clock rate 
J Native Mode IRD Specs 


= 160ns 


Page 813 


MEM 

] 
3 




OPS FPA ?EG 
CN0P3CDS.DS.UNP 
[LOD3COS.RE0 


FPA MEM 

3, 
3 


; SUBP^ 


3CDS.CMPP^ 
3[DS,CMPP4,S2 


3 
3 


[N0P3E0S.CMPP^ 
CNOP3CDS.CMPP^.S2 


3[DS,CMPP^ 
3CDS.CMPP4. S2 


1 


] 
3 




f.N0P3CDS.DS.UNP 
CL0D3C0i>, .•;*=!) 


3, 
3 


; SUBP6 


][DS.ADDP6 
][DS,ADDP6,2 


3 
3 


[N0P3EDS.ADDP6 
[N0P3CDS.ADDP6.2 


3CDS.ADDP6 
3CDS,A0DP6,2 


3, 
3 



rM!098.MCx 
DECMAi .MK 



MICRO? 1M(01) 
Decimal String 



555SV 

53%0 

55561 

?55t.? 

5556? 

5556A 

5556S 

55566 

5556? 

55568 

55-J6V 

55570 

555^1. 

555?5 

5557A 
55375 
55576 
55577 
55578 
55579 

55580 
53381 
5558? 
55585 
5558A 
5558S 

.i587 
5558S 
^^58^ 
^5590 
555<^i 
55 59? 
55595 
5 5 594 
55^*vs 

55597 
53598 
55599 

55400 
55401 

5540r' 
55405 



,rcc 
.DCODE 

c?o 

0^1 

OfS 
U5S 

05^ 

C3e 

0?6 

0?4 

008 
009 

u.v 

0?5 



Dec I'mol String 



B 16 
?8-NOV-83 16:30:35 C.O<X Rew 13.00, Clock rate 

: DSIZE ROM specs 

: DS12E ROM specs"- ■ 



160n.5 



Page 8U 



SIZE 
SWE 
SI7E 
SIZE 
SIZE 
SIZE 

s:7E 

SIZE 
SIZE 
SIZE 
SIZE 

bIZE 

r I T I 

si;f 

^iZE 



[WORD] 
[WORD] 

[word: 

[WORD] 
[LONG] 

[WORD] 
[WORD] 
EWORO] 
[WORD] 

rwORD] 
[WORD! 
(WORD] 
fwCRD 1 
fwURDl 
iwURDl 



[BYTE] 
[BYTE] 

[BYTE J 
[BYTE] 
[WORD] 
[BYTE] 
[BYTE] 
[BYTFl 
[BYTE] 

reyiM 

[BME] 
ffiYTEl 
fMYTE 1 
[BYTf] 
(P^YTEJ 



[WORD] 
[WORD] 
[BYTE] 
[BYTE] 
[WORD] 
[BYTE] 
LlONGJ 
[BYTE J 
[BYTf] 

[WORD] 
[WORD] 
[WORD] 
[BYTE] 
[WORD] 
[WORD! 
[WORD] 



[BYTE] 
[BYTE] 
rSYTE] 
[ 0] 
[BYTE] 
I 0] 
[ 0] 
[WORD] 
[WORD] 
[BYTE] 
rSYTE] 
[BYTE! 
C 03 
[BYTE! 

[BYTE] 
[BYTE] 



[ 0] 
[woap] 
[WORD] 

r 0] 

[ 0] 
[ 0] 

c o: 

[BYTE I 

[evTrj 

[ 03 

r 0] 

[WORD] 
C 03 
[wORpl 
[ 01 
tWURP] 



[ 0] 
[BYTEl 
[QYTEl 



03 
01 
03 
03 
OJ 
03 
03 
0] 



18YTE3 
C 03 
[8YTf3 
[ 03 
LQYTE3 



A00P4 
A0DP6 
ASUP 
CMRP5 
CMPP4 
CVTLP 
CVTPL 
CVTTP 
fVTPT 
CVTPS 
CVTSP 
DIVP 
MOVP 
HULP 
SUBP4 
. SUBP6 






'tAlDf 



;5540A .BIN 






fMT098.MCX 
EDP.MIC 



55410 
55411 
5^41P 

534T; 

534U 
55415 
55416 
5541 ■ 
53418 



MiCR02 1M(01) 
EDIT.MK 



C 16 
28-NOV-83 16:50:35 CLOKX Rev 13.00, Clock rate " 160.is 



Page 81^ 



njob;n 

Tor *' Rfvis-ion History" 
REV EXPIAINATION 



33405 .TOC "EDIT. MIC" 

33406 .TOC "REVISION 13.0'* 

33407 ; Gerard Koeckhoven. CHARLIE MCDOWELL 
33408 



15 

n 

10 



F ix EOITPt to get proper 
r ix that RO and R? don't 
Fix REPLACE, SIGN to work 
Initial release. 



datd in R5 
get c lobbered, 
page 



Tf a 
;53419 



fault occurs doing the fix up, 
.8IN 



CMT098.MCX 
EOIT.MK 



16 
MICRO? 1M(01) 28-NOV-85 16:30:35 ClOKX Rev 13.00, Clock rate = 160ns 
Edit Packed to Character string : INITIALIZE 



Page 816 



U 05C1, 0581, ?C1F,8A10, '8^7, CUE, 8 
U UES, QC80,0056,A030,00^7,OOFF,8 



Edit Packed to Character string : INITIALIZE 



( I 



11^20 ,TOC ' 

33^21 

33^22 ******************************************************************************* 

EDITPC srclen.rw, srcaddr.ab, pattern. ab, dstaddr.ab 



33^23 
53A2A 
33^25 
33426 
33427 
33i28 
33429 
53430 
33431 
3^i432 
33433 
33434 
33435 
33436 
35437 
33^38 
33439 
33440 
33441 
33442 
534A5 
33444 
33445 
53446 
33447 

55448 
33449 
35450 
55451 
55452 
53453 
55454 
55455 
55456 
55457 

33458 
35459 
55460 



Input 
Resources 



Output 



Source length (srclen). 

Fetch other operands 
Save operands 

Pattern address 

Temporary 

Temporary 

Pattern byte from XB 

Save source length 

Save PC 

Return code for FPD 

Save sign byte 

Save PSL for easy access of CC*% 

Save ASCII '0* for conversion 

Set to for all EDITPC 

Used to prefetch pattern bytes 

Source length remaining 

Sign*FiU register 

Next destination byte address 



MOR 

MOR 

Q 

VA 

R5 

TEMP2 

rEMP5 

TEMPO 

TEMPI 

TEMP2 

TEMP5 

TEMP4 

MTEMP8 

MrEMP9 

FPDOFFSET 

PC 

RO 

R2 

R5 

IE. OPER. FAULT 
OS. ADO 
ED.PO[).10 
IE. SERV. IP. TS 
ED. PACK 

This section contains the init falization code for EDITPC and also 
contains the main "pattern operator" loop (ED, LOOP). 
Following this is a section to do the "pattern operator decode" 
(ED. POD), seperate sections for each pattern operator and read 
and store routines very simiiiar to those described in the SRM. 

CHARLIE'S FLOWS 6.1 



Subroutines 



CHECK IF SRCLEN GRTU 31 



55461 

55462 .REGI0N/iRDX.RlLJRDX,RlH/IRDX,R2L JRDX.R2H 

55463 ED, EDITPC: 

33464 ; ; 

33465 we SEXT(MCMDR]).ANDN0T.ZLIT0C1F3, 
35466 Si7ECW0RD], 
55467 WX.EO.O? ; 

53468 .REGION/EPir,RlL.EDIT,RlH/EDIT,ft2L,£D|T.R2H/EDIT.R3L,EDiT.R3H 
55469 

554 70 ^0 ;0 - — ; 

55471 NEXT/IE. QPER. FAULT ; SRCLEN IS GRTU THEN 31 



CMT098.MCX 
EDIT. MIC 



E 16 
MICRO? 1M(01) 28-NOV'83 16:30:35 CLOKX Rev 13.00, Clock rate - 160ns 
Edit Packed to Character string : INITIALJZE 



Page 817 



UE9, 0485, ^59E, ^190, 40A7, 0012.0 



u 02BC, 0586, CC37. 0160,0047, 0412,0 

U 02BD, 0886, 205A,41BD, 8047, 041?, 
0?BE, 0086, 35BD, 8030, 4047, 014E, 4 

U 14E4, 0080, 3001, 0030, 84A7,014F,0 

14F0, 0C8S,?592,4000,C050,0150,5 
u 1505, 0085,2387,0001,0047,0150,8 
lJ 1508, 0480, 2002, 4030, 84A7, 0151,0 

U 1510, 0880, 058E, 4270, 4047,0146, A 

u t4EA, 0884,2592,4004,4050,0151,8 
J 14E8, 0884, 2E51, 0034, 4047, 0151, 8 

u 151S, 0C84, 1592, 4034, 0047, 0152, E 
15?f, 0084, 3592, 4035, 4047, 0154, A 



;1 



RCTEMP13.ZEXT(MCMDR]), 

SJZECW0R53, 

LOD JNC BRA?, NEXT/OS. ADD 



SAVE SRClEN 

FETCH SRCADDR (RETURN VIA IRDX ROM), 



33472 

33473 

33474 

33475 

33476 

33477 .REGICN/IRDX.RIL, IRDX. R1H/IRDX.R2L, IRDX. R2H 

33478 

33479 =00 

33480 ED.ED]TPC.02: 

33481 ;00 

33482 MCfPDOFFSET] ZLITOEOD, 

33483 LOD INC BRA?, 

33484 PUSH, NEXT/OS. ADD 
33485 

33486 ;01 

53487 MCTEMP23.Q, 

33488 LOD INC BRA?, 

33489 PUSH, NEXT/OS. ADD 
33490 

33491 ;10 

33492 MCTEMP3] R[TEMP1].SR.l 

33493 = 

33494 . RE6I ON/ED J T.RIL, EDI T.RIH/ED J T.R2L, ED J T.R2H/EDJT.R3L, EDI T.R3H 
33495 

VA_MCTEMP3]*RCVEMP23 



SET fPO PACK BRANCH OFFSET 
FETCH PATTERN ADDRESS 

SAVE SRCADDR 

FETCH DESTINATION ADDRESS 

GET LENGTH OF SOURCE IN BYTES 



^^«s*sve>*«fit*>^«4^«*^^^<«'«>^*9«**a**^**^«t*i^^i 



33496 

33497 

33498 

33499 

33500 

33501 

33502 

33503 

33504 

33505 

33506 

33507 

33508 

33509 

33510 

33511 =10 

33512 

33513 

33514 

33515 

33516 



READ,SIZECBYTE3, 
RCTEMP33_MCMDR3 



RCTEMP4],MCMDR].RL.24 
VA.MCTEMP2] 



WB^RCTEMPl], 
W8?l-0>? 



;10 ' 

READ.SIZECBYTE], 
RCRlJ MCTEMP25, 
NEXT/FD.EDITPC.IO 



11 



6[R1]^M[TEMP2]-1 



3351 

33518 

33519 

33520 ED.EDITPC.IO: 

33521 ; ■ 

3352? RCR03.MCTEMP1] 
33523 

33524 

53525 RCR53,MCTEMP33 



GET ADDRESS OF SOURCE SIGN BYTE, 



FETCH SOURCE SIGN BYTE. 
SAVE DESTINATION ADDRESS 



SAVE SIGN BYTE ROTATED FOR SIGN CHECK. 
LOAD SOURCE ADDRESS 



INITIALIZE THE READ ROUTINE 
BRANCH ON RIGHT OR LEFT NIBBLE 



SAVE SOURCE LENGTH 

SAVE DESTINATION ADDRESS 



CMT098.MCX 
EDIT. MIC 



F 16 
MICRO? 1M(01) 28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Edit Packed to Character string : INITJALIZE 
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u ;S4A, 0586, 2C37, 0031, 00A7, 0155, 6 
u 1556, 0';50,<;636,A0F0,00A7,0150,6 

u 1506, O15E,3C37,OO5O,60A7,0156,6 
U 1507, 0086, 3C37, 0030, 20A7, 0155, 8 

U 1558, 0D86,?D92,';031 ,00^7,0157, 3 
u 1566, 0586, 2D92, ^031,68^7,0157, 3 

U 15??, 008A,259^,A03A, 80*^7, 0157, A 

157A, 0.'.ED,AS92, 4030,80^7, 0157, E 
157E, 008A,0a?C,7054,CA8?,0158,8 
U 1580, 0086, 8036^*030, 0087, OUF, 2 

u KfO, 0880, O^?//, 02^0, 00^7, OUrjt 
UE1, 0'i80,OO36,'iAFO,00A?,0/*F7,0 

a UE?, 00S5,759E,^B00,38E7,0UE,0 
U UF5, 0081, AC10, 0050, 0C87, QUE, 6 

UE6, 0586, 3087,0050, 50A7, 0165,0 



MCTEMP2]_ZL1T0[203 

BCD SJGN MCTEMP^]?,SET FLAG? 



;10 

CC MCTEMP3D.ZLJT0C0C], 
SET FLA(i3, 
NEXT/ED, MINUS 



;11 ' 

CC.MCTEMP33,2LiTOC4] 



MCTEMP2] MB.0R.ZUT8E20], 
NEXT/ED. Sign. FILL 



33526 
33527 

33528 

33529 

33530 

33531 

33532 =10 

33533 

53534 

33535 

33536 

33537 

33538 

33539 

33540 

33541 

33542 

33543 ED. MINUS: 

33544 ; — • 

33545 MCTEMP2J.MB.0R.ZLIT8C2D3 
33546 

33547 ED.SJGNJJLL: 

33548 ; ' 

33549 RCR2] MCTEMP23 

33550 

33551 ED.OONE.OS.EVAL: 

55552 

33553 R[TEMP2]^MCPC3,SET FPD 

53554 

33555 

35556 PC RCR5] Q Q D 

33557 " " " 

33558 ; 1 

33559 MfTEMPS] PSL, NEXT/ED. LOOP 

33560 =000 

53561 ED, POD: ;000 

33562 W8 (MCTEMPO] RCTEMPQ]) .RR,4, 

33563 W8?5-0>?, NEXT/ED, POD. 10 
33564 

33565 ;001 - 

33566 INTPEND OR TIMER?, 

33567 PUSH, NEXT/IE, SERV, IP, TS2 
33568 

33569 ED. LOOP: 

33570 ;010 " 

33571 RCTEMPO] 2EXT(XB) PC PC+1, 

33572 JP.rS?,NEXT/ED.POD 
33573 

33574 -101 ;101 

55575 PC MCPCD-ZLJTOCn 

33576 

".3577 ;nO 

33578 MCTEMP3] ZLJT8C0A], 

33579 NEXT/ED. PACK 

33580 = 



INITIALIZE FILL CHARACTER TO BLANK* 

BRANCH ON SOURCE SJGN BYTE 
SET PSL<Z> FLAG. 



CLEAR TEMP3 (EXCEPT LOW BYTE) 
SOURCE HAS MINUS SET N, Z, CLEAR V,C 



CLEAR TEMPS (EXCEPT LOW BYTE) 
SOURCE HAS PLUS SET N, CLEAR 2,y,C 



INITIALIZE SIGN TO BLANK 
INITIALIZE SION'FJLl, TO MINUS'BLANK 



OPERAND SPECIFIER EVALUATION IS 
COMPLETE, SAVE PC AND SET FPD 



USE XB TO PRE-FETCH PATTERN BYTES. 

KEEP PSL WHERE IT IS EASY TO GET AT, 

BRANCH ON PATTERN BYTE<7:4> 

60 SERVICE THE INTERRUPT AND IF 
IT WAS THE TIMER, RETURN - 1 



; FETCH PATTERN BYTE 

; IF NO INTERRUPTS, DECODE THE PATTERN 

; FPD PACK RETURN FROM INTERRUPT CODE, 

; THROW AWAY LAST PATTERN BYTE FETCH 

; fPD PACK RETURN FROM UTRAPPED 

; SOURCE XB AT ED. LOOP. SET FPD CODE, 

;D 60 PACK IT UP. 



CMT098.MCX 
EDIT.MK 
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MICRO? 1M(01) 28-N0V-85 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Edit Packed to Character string : PATTERN OPERATOR DECODE 
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u UFB, 0580, 0C10, 0860, ?8^*7, 0950, 9 413* 

U UFF, 0980, OLIO, 086?, ';047,09AFJ 413* 

u 1AF1, 008o,3D87, 0030,5047,0151, A 

U K.F3, 0C85,759E,A001,A047,0159,8 

U M^n, 0586, 3087.0030,4847, 0158, E 

U 158E, 0886, 300?, 4030, 0047, 0165,0 



33581 .TOC " Edit Packed to Choracter string : PATTERN OPERATOR DECODE" 
33582 

Entry points ED. POD. 10 



Input 


TEMPO 


Output 


TEMP3 




TEMP6 


Subroutines 


ED.RESV.OPER 
ED. 40-47 
ED. PACK 
ED, 00-04 
ED. FILL 
ED. MOVE 
ED. FLOAT 



This routine decodes the pattern operator and passes control 
to the proper routine to process that operator, 

Chai'lie's flows 6.? 



33584 
33585 
33586 
33587 
33588 
33589 
33590 
33591 
33592 
33593 
33594 
33595 
33596 
33597 
33598 
33599 
33600 
33601 
35602 
33603 
33604 
35605 

33606 =111011 

33607 ED. POD. 10: 

33608 ; 1 1 101 1 

33609 WB MCTEMP0D-ZLIT0C5], 

33610 SI5ND CMP DEF?,SIZEClON6J, 

33611 NEXT/ED. POD. ?0 
33612 
35613 
33614 
33615 
33616 
33617 =001 
33618 
33619 
33620 

33621 ED. POD. 15: 

33622 ;011 

33623 R[TEMP6],Z£XT(XB) PC^PC+1, 

33624 NEXT/ED. 50-47 
33625 

33626 =111 

33627 ED. POD. 16: 

33628 ; 1 1 1 

33629 MCTEMP3] ZLIT8C9i 
33630 

33631 

33632 MCTEMP3] MB.OR.RCTEMPO], 

33633 NEXT/ED, PACK 



Pattern operator 

Count for EOSFJLL, EOSMOVE and EOSFLOAT 

or return code if reserved operand. 

Byte operand for operators 40-47 



; 111 111 

WB MCTEMP0]-ZLIT0C48], 

SICND CMP def?,sjzeclongj 



;001 

mctemp3d.zlit8c0aj, 
next/ed.Resv.oper 



PO = OX, IX, 2X, 3X, 8X, 9X, AX, BX 
ISOLATE 00-04 



PO = 4X, 5X, 6X, 7X, CX, DX, EX, FX 
ISOLATE 40-47 



PO = 48-4F, 5X, 6X, 7X, CX, DX, EX, FX 



.; PO = 40-47 



; FPD PACK RETURN FROM UTRAPPED 
; SOURCE XB AT ,-4, SET FPD CODE, 



; SAVE PATTERN OPERATOR, GO PACK IT UP, 



CMT098.MCX 
EDIT. MIC 



H 16 
MICRO? 1M(01) ?8"N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Edit Packed to Character string : PATTERN OPERATOR DECODE 
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1509, 0180,OC10,OB6A,08A7,0951,9 ^13* 
U 150B, 0880, 05BE, ^230, 00A7, 0150,0 



1519. 0580,OClO,OB65.80A7,095a.9 AIJ* 
J 151B, 0086, 3D87, 0030, 50A7, 0151, A 



J 1'3a9, 0D86,3D87,0030,50';7,0151,A 
u 15^8, 0886, 553E,A?30,00A7, 0150, F 

u 150F, 0086, 3C12, 0030,78^7,0155, 9 
U 151F, 0586, 3C12,0A30,78A7, 0151, C 
U I52F, 0586, 3C12,0A30, 78^7,0156, A 



3363A rOI 

33635 ED. POD. 20: 

33636 ;01 

33637 W8 MCTEMPOD-ZLJTOCSn, 

33638 SI2ECL0NG], 

33639 SIGND CMP DEf?, NEXT/ED. POD. 30 
336^0 

336^ ; 11 - ■ 

336A2 WB RLTEMP03. 

336^3 W8<5-0>?, NEXT/ED. 00-OA 

336AA 

336^5 =01 

336^6 ED. POD. 30: 

336^7 ;01 ■ 

356^8 WB MCTEMP01-ZLJTOC0B03, 

336^9 SISND CMP?,jl2E[L0NG], 

33650 NEXT/ED. POO. AO 
33651 

33652 ; 11 • 

33653 M[TEMP3]^ZL1T8C0A], 
3365^ NEXT/ED. RESV.OPER 
33655 

35656 =01 

33657 ED.POD.'iO: 

33658 ;01 - 

35659 MCTEMP33 ZL1T8C0A], 

33660 NEXT/ED. RESV.OPER 
33661 

33662 ; 1 1 

35663 MCTEMPSJ.RCTEMPOJ, 

3366-; W8<5-0>? 

33665 

33666 =001111 

33667 ; 001 111 

33668 MCTEMP3] MB.AND.ZLITOCOF], 
53669 NEXT/ED. Till 

55670 

55671 ; 01 1 1 1 1 ™ 

33672 MCTEMP33.HB.AND.ZLJT0C0F3, 

53673 WX,£Q.O?:nEXT/ED.MOVE 
3367A 

33675 ; 1 01 n 1 - 

35676 MCTE«P5]^HB.AND.ZLIT0C0F3, 

55677 WX.EQ.O?,NEXT/EDJLOAT 

55678 = 



PO = 05-0F, IX, 2X, 5X, 8X, 9X, AX, BX 
ISOLATE FILL, MOVE AND FLOAT 



PO = 00-04 

SEPERATE 00,01,02.03/ AND 04 



; PO = 81-8F, 9X, AX, BX 

; ISOLATE FJLL, MOVE AND FLOAT 



PO = 05-0F, IX, 2X, 3X, 80 



PO = BX 



PO = 81-8F, 9X, AX 

SEPERATE FJLL, MOVE AND FLOAT 



CMT098.MCX 
EDIT. MIC 



1 16 
MICRO? 1M(01) 28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Edit Packed to Character string : PATTERNS 00 - 0^ 

Edit Packed to Character string : PATTERNS 00 - OA' 
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1500, 0C80, 0036, /*Q^0, 00^^7,0163, 3 



u 1501, 0886, 5^87. 0^04, 8047, OUf, 4 



U )50^, 0006, 8713, 3000, 00A7,0UE, 2 



U 1503, OC46,8712,4000,00A7,OUE,2 



Entry points ED, 00-04 



Input 



Output 



Subroutines 



33679 .TOC 

33680 

33681 

33682 

33683 

33634 

33685 

33686 

33687 

33688 

33689 

33690 

33691 

33692 

33693 

33694 

33695 

33696 

33697 

33698 

33699 

33700 

33701 

33702 

33703 

33704 

33705 

33706 

33707 .TOC " Edit Packed to Character string 

33708 =000 

33709 ED. 00-04: 



MTEMP8 

R2 

FLAGO 

TEMPS 
MTEMP8 
PSL<C> 
FLAGO 

ED. EXIT 
ED. LOOP 
ED. STORE. NOINT 



Current PSL 
Sign*FiiL register 
PS[.<C> significance bit 

Character to be stored 

PSL with modified condition codes 

PSL<C> 



This routine processes the following pattern operators: 
00 EO$EXIT 

01 eoiend float 

02 eo$cleAr^signif 

03 E0$SET^Sl6NIF 

04 E0$ST0SE_SIGN 

Charlie's flows 6.3 



EOSEND" 



53710 

33711 

33712 

33713 .TOC 

33714 

33715 

53716 

53717 

33718 .TOC 

33719 

33720 

33721 

33722 

33723 

33724 .TOC 

33725 

53726 

33727 

33728 



1 1 



1 1 



;000 ■ 

NEXT/ED. EXIT 

Edit Packed to Character string 
;001 — '• 

MCTEMP5] RCR23.RR.8, 
FLAGO?, NFXT/ED. END. FLOAT 

Edit Packed to Character string 
;010 ' 

CC MCTEHP8] MB.ANDNQT.CONXd), 
CLEAR FLAGO, 
NEXT/ED. LOOP 

Edit Packed to Character string 
;011 - 

C" «CTEMP8].MB.0R.C0NX(1), 
SET FLAGO, 
NEXT/ED. LOOP 



EO$END 



EOSEND FLOAT** 
EOSEND FLOAT 
PREPARE TO STORE SIGN 
BRANCH ON PSW<C>. 

EOSCLEAR SIGNIF** 
EOSCLEAR SIGNIF 
CLEAR P5W<C>, 



EO$SET SIGNIF" 
EOSSET SIGNIF 
SET PSW<C>. 



L_... 



CMT098.MCX 
EDIT, MIC 



J 16 
MICR02 1M(01) 28-NOV-83 16:30:55 CLOKX Rev 13.00, Clock rate = 160ns 
Edit Packed to Character string : EOSSTORE SIGN 
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u ^.5uA, 0':.86,52B?,000A,80A7,0160,8 



u UFA, 0CA6,871?,4000,00A7,0160,8 
J KF5, 0^80,0036, A030.00A7,0UE,? 



33729 .TOC " Edit Packed to Character string 

33730 ;100 — — — — 

33731 MCTEMP5].RCR?3.RR.8, 

33732 NEXT/ED. STORE. NOINT 

33733 = 
3373A =0 

33735 ED. END. FLOAT: 

33736 ;0 ■ 

53737 CC MCTEMP8] MB.OR.f ONXd) , 

33738 SET FLA60, " 

33739 NEXT/ED. STORE. NOINT 

337A0 

557A1 ;1 - - 

337A? NEXT/ED. LOOP 



EO$SrORE SIGN" 
EOSSTORE SIGN 
PREPARE TO STORE SJGN 



PSW<C> IS CIEAR, 

SET JT AND STORE THE SIGN, 



; PSW<C> IS SE1, DON'T DO ANYTHING 



CMT098.MCX 
EDIT. MIC 



K 16 
MICRO? 1M(01) 28-NOV-83 16:30j35 CLOKX Rev 13.00, Clock rate ~ 160ns 
Edit Packed to Character string : PATTERNS lO - 47 

Edit Packed to Character string : PATTERNS ^0 - 17" 
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-isya, 0080,05Bti/,230,00A7,0153,8 



1538, 0^82, 659?, /«004,80A7,0UE,? 



U 1539, 0880,05BE,6034,80A7,0UP,8 



33743 .TOC 
337A4 



Input 

Resources 

Output 

Subroutines 



TEMPO 
TEMP6 
R2 

D 

R2 



ED. LOOP 
ED. INSERT 
ED.8LANK.ZER0 
ED. REPLACE. SIGN 
ED. ADJUST. INPUT 

This routine processes the following pattern operators: 

EO$LOAD_FILL 



33746 ; Entry points ED. 40-47 

33747 

33748 

33749 

33750 

33751 

33752 

33753 

33754 

33755 

33756 

33757 

33758 

33759 

33760 

33761 

33762 

33763 

33764 

33765 

33766 

33767 

33768 

33769 

33770 

33771 

33772 

33773 

33774 ED. 40-47: 

33775 

33776 we RCTEMPO], 

33777 W8<5-0>? 
33778 

33779 ,TOC " Edit Packed to Character string 
33780 

33781 =111000 ; 111000 

33782 RCR23.SIZ MCTEMP63. 

33783 SIZEC8YTELNEXT/ED.L00P 
55784 

33785 .TOC '* Edit Packed to Character string 
33786 

33787 ; 1 11001 

33788 D R[R2J, NEXT/ED. LOAD. SIGN 



Pattern operator 
B)fte operand 
Sign*Fi II register 

Temporary 

Sign*Fill register 



40 
41 
42 
43 
44 
45 
46 
47 



EO$LOAD SIGN 
E0SL0AD";PLUS 
£0$LOAD"MINUS 
EOSINSERT 

eosblank zero 
eosreplaCe sign 
EO$ADJUST Input 



Charlie's flews 6.4 



seperate 40,41,42,45,44,45,46, and 47 

eosload fill" 

eosload fill 
load .^ill byte, 



EOSLOAD SIGN" 

EO$LOAD SIGN 

MOVE SIGN'FILL REGISTER INTO DREG 



CMT098.MCX 
EDIT. MIC 



MICRO? 1M(01) 28-N0V-83 16:30:35 
Edit Packed to Character string : 



L 16 



CLOKX Rev ■J3.00, Clock rate = 160ns 
EOSLOAD PLUS 
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u 153A, OC80,058E,6AF^,80A7,OUF,8 



U 153B, 0A80,O5BE,6AF^,80A7,0UF,C 

153C, 0880, OOx .^.A30, 0047, 0150, C 

U 153D, 088A, 6003, 0AB5,A047, 0151,1 

U 153E, 0880, 8592, A230,00A7, 0157, 8 

U 153F, 0C86,35BE,603A,00A7, 0158,8 



U 1AF8, OD80,OC32,r^037,F847,0159,A 

U UF9, OA80,0056,A030,U047,01AE,2 

U 1AFC, 0A80, 0036, A030, 0047, 01AE,? 

U 1AFD, 0D80,0C3^,^037,F8A7,0159,A 

U 159A, 0A84,63B2,A02';,80A7,U1AE,^ 



; 1 1 1 01 

D RCR23, 

FCAG3?, NEXT/ED. LOAD. SIGN 

Edit Packed to Character string 



;111011 ■ 

D RCR23, 

FrAG3?, NEXT/ED. NOT. MINUS 



;111100 

FLAGO?,NEXT/ED,INSERT 



; 1 1 1 101 ■ 

RCR5] RB-MCTEMP6], 
FLAG2?, NEXT/ED. BLANK. ZERO 



; 1 1 1 1 1 ' 

WB MCTEHP8], 

W8<5-0>?, NEXT/ED. REPL/ :E.SIGN 



33789 .TOC ** Edit Packed to Character str^.g 

33790 

33791 

33792 

33793 

3379A 

33795 .TOC ' 

33796 

33797 

33798 

33799 

33800 

33801 

33802 

33803 

3380A 

33805 

33806 

33807 

33808 

33809 

33810 

33811 

33812 

33813 

5381A 

33815 

33816 =0 

33817 ED. LOAD. SIGN: 

33818 ;0— — 

33819 D D.AND.ZLITOCOFF], 

33820 nExT/ED. SAVE. NEW. SIGN 
33821 

33822 ; 1 

33823 NEXT/ED. LOOP 
3352A 

33825 =0 

33826 ED.NOT.MJNUS: 

33827 ;0 - 

33828 NEXT/ED. LOOP 
33829 

33830 ;1 

33831 D D.AND.ZLIT0EOFF3 
33832 

33833 ED. SAVE. NEW. SIGN: 
3383A 

33835 R[R2] D.OR. (MCTEMP6D.RL.8) , 

33836 NEXT/ED.LOOP 



;111111 ■ 

MCrEMP3] D REROJ, 
NEXT/ED. SdJUST. INPUT 



EOSLOAD PLUS" 

EOSLOAD PLUS 

MOVE SIGN'FILL REGI TER INTO DREG 



EOSLOAD MINUS" 

EOSLOAD MINUS 

MOVE SIGN'FILL REGISTER INTO DREG 



EOSiNSERT 

BRANCH ON SIGNIFICANCE 

E0$8LANK ZERO 

BACK UP DESTINATION ADDRESS 



EOSREPLACE SIGN 
BRANCH ON PSL<N,Z> 



EOSADJUST INPUT 



CLEAR OLD SIGN BYTE 

EOSLOAD PLUS, BUT SOURCE IS MINUS 

EOSLOAD MINUS, BUT SOURCE IS PLUS 
CLEAR OLD SIGN BYTE 



B 


1 


C 


1 


D 
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L 
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MICR02 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MiCRO? 

mi:ro? 

MlCr^O? 
m'M02 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRC: 
MICRO? 



1M(01 

1M(01 

1MC01 

1M(01 

1MC01 

1M(01 
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1MC01 
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1M(01 

1M(01 

^MtOl 

1M(01 

1M(01 



J 5 

K 5 

L 5 

M 5 



N 


5 


6 


6 


C 


6 


D 


6 


E 


6 


F 


6 


G 


6 


H 


6 


I 


6 


J 


6 


K 


6 


L 


6 


M 


6 


N 


6 


B 


7 


C 


7 


D 


7 


E 


7 


F 


7 


G 


7 


H 


7 


I 


7 


J 


7 


K 


7 


L 


7 


M 


7 


N 


-J 
t 


B 


8 


C 


8 


D 


8 


E 


8 


F 


8 


G 


8 


H 


8 


i 


8 


J 


3 


K 


8 


L 


8 


M 


8 


N 


8 


B 


9 


C 


9 


D 


9 


I 


9 


F 


9 


G 


9 


f* 


9 


1 


9 


J 


9 


K 


9 


L 


9 


M 


9 


N 


9 


8 


10 


C 


10 





10 



MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 



1M(01 
1M(01 
1M(01 
1M(01 
1M(01 
1M(01 
1M(01 
1M(01 
1M(01 
1MC01 
1M(01 
1M(U1 
1M(01 
1MC01 
1M(01 
1M(01 
IMCOI 
1M(01 
1M(01 
1M(01 
1M(01 
IMx'Ol 
1M(01 
1M(01 
1M(01 
1MC01 
1M(01 
1M(01 
1M(01 
1M(01 
1M(01 
1M(01 
1M(01 
1M(01 
1M(01 
1M(01 
1M(01 
1M(01 
1M(01 
1M(01 
1M(01 
1M(01 
1M(01 
1M(01 
1M(01 
1M(01 
1M(01 
1M(01 
1M(0" 
1M(01 
1M(01 
1M(01 
1M(01 
1M(01 
1M(01 
1M(01 
1M(01 
1M(01 
iMtOI 
1M(01 



E 


10 


F 


10 


G 


10 


H 


10 


I 


10 


J 


10 


K 


10 


L 


10 


M 


10 


N 


10 


6 


11 


C 


11 


D 


11 


E 


11 


F 


11 


6 


11 


H 


11 


1 


11 


J 


11 


K 


11 


L 


11 


M 


11 


N 


11 


B 


12 


C 


12 





1? 


t 


1? 


F 


1? 


G 


1? 


H 


1? 


I 


1? 


J 


1? 


K 


12 


L 


12 


M 


12 


N 


12 


B 


13 


C 


13 





13 


E 


13 


F 


13 


6 


13 


H 


13 


I 


13 


J 


13 


K 


13 


L 


13 


M 


13 


N 


13 


I 


U 


C 


U 


D 


U 


E 


U 


F 


U 


G 


U 


H 


U 


I 


U 


J 


U 


K 


U 


L 


U 



MICR02 
MICR02 
MICR02 
MICR02 
MICR02 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICR02 
MICR02 
MICR02 
MICR02 
t^.KM2 
MICRO? 
MICR02 
MICRO? 
MICR02 
MICR02 
MICR02 
MICRO? 
MICRO? 
MICR02 
MICRO? 
MICR02 
MICR02 
MICR02 
MICRO? 
MICR02 
MICR02 
MICR02 
MICR02 
MICR02 
MICRO? 
MICR02 
MICRO? 
MICRO? 
MICR02 
MICR02 
M1CR02 
MICRO? 
M1CR02 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 
MICRO? 



'M(01 

'M(01 

'M(01 

iM(01 

IM(01 

tM(01 

IM(01 

IM(01 

IM(01 

!M<01 

IMCOI 

M(01 

MCOI 

IMCOI 

MCOI 

IMCOI 

IMCOI 

IMCO^ 

MCOl 

MCC1 

MCOl 

MCOl 

IMCOI 

IMCOI 

IMCOI 

IMCOI 

IM(01 

IMCD1 

M(0: 

MCOl 

MCOl 

noi 

h 01 
M'JI 
'.C01 
MCOl 
IMCOI 
MC01 
MCOl 
MC01 
MCOl 
MCOl 
MCOl 
MCOl 
MCOl 
IMCOI 
IMCOI 
IMCOI 
IMCOI 
IMCOI 
IMCOI 
MCOl 
MCOl 
MCOl 
iMCO' 
IMCO. 
IMCOI 
IMCOI 
MCOl 
MCOl 



=:sa 



M 
N 
B 
C 
D 
E 
F 

G 
K 
1 
J 
K 
L 
M 
N 
B 
C 

E 
F 

H 

1 
J 
< 



U 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 



MICR02 
MlCRn2 
MICR02 
MICR02 
MICR02 
MICRO? 
MICR02 
M1CR02. 
MICRO? 
MICR02 
r-1ICR02 
rMiCR02 
M1CR02 
MICR02 
M1CR02 
MJCR02 
MICR02 
MICR02 
MICR02 
MICR02 
MICR02 
MICR02 
MICR02 
MICR02 
MICR02 
M1CR02 



1M(01) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
I.M(OI) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
1M(0U 
1M(01) 



CMT098,MCX 



B 1 
MICROS 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
edit~Pdcked-to Character string : EOIINSERT. 
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u 150C, 0A86,55BE,A03A,80A?,0160,8 
u 150D, 0^86v55BE,Wi1v80A7,0160,8 



13837 .TOC " Edit Packed to Character string : EO$IWSERT'* 



Entry points ED. INSERT 
Input TEMP6 
R2 



33840 
338A1 
35842 
33843 
33844 
33845 
33846 

33849 

33852 

33853 

33854 

33855 «0 

53856 ED. INSERT: 

33857 :0 

33858 MCTEMP53 RCR23, 

33859 NEXT/ED. STORE, NOINT 

33860 

33861 ;1— 

33862 MCTEMPS] RCTEMP6], 

33863 NEXT/ED. STORE. NOINT 



Character operand 
-Slgn*FiU register - :_ 

Output TEMP5 Character to be inserted 

Subroutines ED. STORE. NOINT 

This routine processes the following pattern operator; 

44 EO$INSERT 

Charlie's flows 6.5 
*****<^****<^A*****'**<t^************* ***************************** <■************* 



; SIGNIFICANCE IS NOT SET, STORE FILL 

* 

I * 

; SIGNIFICANCE IS SET, STORE CHARACTER 



CMT098.MCX 

„. EDIT. MIC 



MICRO? 1M(01) 28-NOV-83 16:30:35 
Edit Packed to Character string : 



C 1 



CLOKX Rev 13.00, Clock rate = 160ns 
E0$8LANK ZERO 
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U 1511, 0A8^»,6001,0035,A0^*7,0UE,2 

U 15H, 0A86,558E,A03A,80^7,0560,6 

U 151b, 0986, 6C10,06F0, 08^7,0951,^ 377* 
U 1516, OA86,35eE,A031,80-!;7,0159,E 
U 1517, 0A80. 0036,^030-00^7, QUE, 2 

U 159E, 0186,3D92.A030,A0A7,016d,0 



Edit Packed to Character string : 



EOSBLANK ZERO' 



3386A .TOC " 

33865 

33866 •**********************************************************'^****************** 

Entry points ED. BLANK. ZERO 



Input 


---TEMP6 
R2 
R5 


Resources 


TEMP6 
TEMPS 


Output 


TEMP3 


Subroutines 


ED. LOOP 
ED. STORE 
ED. PACK 



This routine processes the following pattern operators: 

A5 EO$BLANK_ZERO 
Charlie's flows 6.5 



33867 
33868 
33869 
33870 
33871 
33872 
33873 
3387A 
33875 
33876 
33877 
33878 
33879 
33880 
33881 
33882 
33883 
33884 
33885 
33886 
33887 
33888 

33889 =000 

33890 =001 

33891 ED. BLANK. ZERO: 

33892 ;001 

33893 RCR5D MCTEMP6J+RB, 
3389A NEXT/FD.LOOP 

33895 =100 

33896 t'D. BLANK. ZERO, LOOP: 

33897 ;100 

33898 MCTEMP5] RCR2]. 

33899 PUSH, NEXT/ED. STORE 
33900 
33901 
33902 
33903 
3390A 
33905 
33906 
33907 
33908 
33909 
33910 
33911 
33912 
33913 

339U ED. BLANK. ZERO. PACK: 
33915 

33916 MCTEMP3] MB.0R.ZLIT8C8], 

33917 NEXT/ED. PACK 



Length operand 
Sign'FiU register 
Destinatio.' address 

Counter for blanking with fill 
Pass fill character to ED. STORE 

FPD return code 



.^01 

MCTEMP6]^MB-ZLIT0C1], 

WB<31-305?, 

NEXT/ED. BLANK. ZERO. LOOP 



;110 ' 

MCTEMP3] RCTEMP6], 
NEXT/ED. Blank. ZERO. PACK 



• m 

NEXT/ED, LOOP 



UNDO PREVIOUS MICRO INSTRUCTION 
IK VALUE IS NOT ZERO. 



STORE FILL 



RETURN + 1 FROM ED. STORE 

DECREMENT COUNT OF BYTES TO BLANK OUT, 

CHECK IF NEGATIVE 



RETURN + 2 FROM ED, STORE 

FPD PACK RETURN FROM ED. STORE, 

SAVE COUNT AND PACK IT UP. 



DONE 

SAVE PACK CODE. 



CMT098.MCX 
EDIT-.MIC- 



D 1 

MICRO? 1M(0I) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
-Edvt-Picked to Character string : EOSREPLACE SlGt4 
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U 1576, 0^*80, 0036, ^030, 00^.7, OH.E, 2 
U 157F, 0A80,6003,0035,AAA7,015A,8 
U 15AB, 0A8A,0E7D,0035,A0/i7,00BF,2 

U 0BF2, 0C80, 058c, ^OOA, 8508,0161,^ 
u 08F6, 0581 ,AC10, 0030, 0C87,015A,E 

U 15AE, 088A,0E7C,0035,A0A7,0UF,7 



EOSREPLACE SIGN' 



33918 .TOC " Edit Packed to Character otn'ng ; 
33919 

33920 "********'***************************************************************'******* 
' Entry poir.ts ED. REPLACE. SIGN 



Input 

Output 

Subroutines 



This routine processes the following p.ittern operator; 

A6 E0$REPLACE_S1GN 
Charlie's flows 6.6 



33921 

33922 

33923 

3392A 

33925 

33926 

33927 

33928 

33929 

33930 

33931 

33932 

33933 

33934 

33935 

33936 

33937 

33938 

33939 =111011 

339A0 ED. REPLACE. SIGN: 

33941 

33942 

33943 

33944 

33945 

33946 

33947 

33948 

33949 

33950 0BF2: 

33951 

5395? 

33953 

33954 

33955 0aF6: 

33956 

33957 

33958 

33959 

33960 



TEMP6 
R5 

VA 
rEMP5 



Length operand 
Destination address 



Address of destination sign 
Pass fill to ED.ST0RE.N0INT.10 



ED.STORE.NOINT.10 
ED. LOOP 



;111011 
NEXT/rO.LOOP 



; 1111 11 • 

VA.RCR5]-MCTEMP63 



ftCR5D^RB-1 

. ***)mf***^»FQR(;c ADDRESS********* 
;0**- ^— 

WRITE RCR2],SI2ECBYTED, 
NEXT/ED. STORE. NOINT, DONE 

;!** ****FORCE ADDRESS********** 
PC.MCPCD-ZLITOCI] 



6CR5] RB+1, 
NEXT/ED. POD. 16 



DESTINATION IS NON-ZERO, DO NOTHING. 

DESTINATION IS 0, CHANGE SIGN TO FILL 
LOAD ADDRESS OF DESTINATION SIGN 

ED.STORE.NOINT.10 WILL ADD 1 TO R5 
FOR A NET EFFECT OF NO CHANGE, 



STORE FILL 



FPD RETURN FROM UTRAPPED WRITE 
FIXUP PC FOR PACKING 



RESTORE R5 



CMT098.MCX 
-ED IT. MIC 



MICROS 1M(01) 28-N0V-83 16:30:35 
Edl-t-Pdcked to Character string : 



E 1 



CLOKX Rev 13.00, Clock rate = 160ns 
EOSADJUST INPUT 
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U 15BB, 0C86,30U, 0601/30-^7,09^,9 3A9* 



U 15A8, 0186, 8C12, 4030, 18^7, 015C, A 



U 15A9, 0986, 3C10,06F0, 0847, 0952,1 377* 
U 154B, 0C84, 3387, OOU, 0047,0156, C- 

U 15B£, 0082, 0562, 4014, 0047, OUE, 2 



Edit Packed to Character string : 



EOSADJUST INPUT* 



33961 .TOC " 

33962 

33963 '******************************************************************«********** 

Entry points ED. ADJUST. INPUT 



Input 

Resources 

Output 



Subroutines 



TEMP6 
D 

TEMP3 
TEMPS 

RO 

PSL<V,C> 

TEMPS 

FLAGO 

FI.A61 

TEMP3 

ED. LOOP 
ED. READ 
ED. MOVE. PACK 



33964 
33965 

33966 
33967 

33968 
33969 
33970 
33971 
33972 
33975 
33974 
33975 
33976 
33977 

33978 

33979 

33980 

33981 

33982 

33983 

33984 

33985 

33986 

33987 

33988 

33989 

33990 ED. ADJUST, INPUT: 

33991 

33992 MCTEMP3] ZEXT(MB)-'RCTEMP63, 

33993 SIZECW0R5],WB<31-30>?, 

33994 NEXT/ED. ADJUST.LOOP 

33995 =00 

33996 ED.ADJUST.OVERFLOW: 

33997 ; 00 

33998 MtTEMP83 MB.OR.ZLITOC33, 

33999 NEXT/ED. ADJUST. SET. CC 
34000 

34001 ED, ADJUST, LOOP: 

34002 ; 01 

34003 MfTEMPS] MB-ZLITOCn, 

34004 W8':3»-305?, 

34005 NEXT/ED, ADJUST. PI 

34006 

34007 =11 : 1 1 — 

54008 ftr.^O] MCTEMP3],RR.16 
34009 

34010 ; 

34011 RCROJ.SIZ D, 

3401? 51 ZEtWORDl, NEXT/ED, LOOP 



Length operand 
Source length 

Count of characters to discard 
Input character from ED. READ 

Adjusted source length 

Modified PSL 

PSL<C> 

PSL<V> 

FPD return code'count of chars to disgar 



This routine processes the following pattern operator: 

47 EO$ADJUST,INPUT 
Charlie's flows 6.7 



SET PSL<V,C> 



SOURCE LENGTH IS GREATER THAN 
DESTINATION LENGTH, 
DISCARD EXTRA INPUT. 



DESTINATION LENGTH IS GREATER 
THAN INPUT LENGTH 

LOAD COUNT OF EXTRA ZEROS 
TO RETURN FROM READ ROUTINE. 



CMT098,MCX 
EDIT, MIC 



MlCfiO? 1M(01) 28-NOV-85 16:30:35 
Edit Packed to Character string : . 



F 1 



CLOKX Rev 13,00, Clock rate = 160ns 
EOSAOJUST INPUL 
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U 1521, OC80,0036,<;030,OuA7,055F,2 

U 1522, 0080,5592,a30,OOA7,095A,8 322* 

U 1523, 0480,0036, A030, OCA?, CUE, 2 

U 1525, 0986, 3D92,A030,10A7, 0150,0 

U 15CA, 0980, 8CU,0030, 7607, 015C,E 

U 15CE, 0C16. 8713, 8020. 00A7, 0154, 9 



34013 =000 

34014 =001 

54015 ED. ADJUST, PI; 



,001 

PUSH, NEXT/ED. READ 



;010"- • 

WB METEHP53, 
WX EQ 0^ 
NEXT/EDIaDJUST, OVERFLOW 



;011— ^ 

NEXT/ED, LOOP 



34018 

34019 

34020 

34021 

34022 

34023 

34024 

34025 

34026 

34027 =101 

34028 

34029 

34030 = 

34031 ED. ADJUST. SET. CC: 

34032 ; 

34033 FLAGS MCTEMP83.AND.ZLIT0C0FD 
34034 

34035 

34036 CC MCTEMP83 MB.ANDN0T.C0NX<4) , 

34037 CLEAR FLAG2: 

34038 NEXT/ED, ADJUST. LOOP 



. T 01 

MCTEMP33 MB,0R.ZLJT8C23, 
NEXT/ED. HOVE. PACK 



SET PSL<V,C> 
CLEAR PSL<Z> 



CMT098,MCX 
ED 11. MIC 



G 1 
MICROS 1M(0i) 28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Edit Packed. to Character string : PATTERNS 81 - AF 

3<i039 ,TOC " Edit Packed to Char?cter string : PATTERNS 81 - AF 
3A040 .TOC " Edit Packed to Character string : EGSFILL*' 
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1 1 



U 1559. 0486, 55BE,A034, 8047, 0560, 6 

U 155A, 0586, 3C10,0A70, 0847,0956, 8 378* 

155B, 0986,3092,4030,3047,0165,0 

U 1568, 0430, 0036, 4030, 0047, 014E, 2 

U ^569, 0486, 55BE, 4034, 8047, 0560, 6 

U 156A, 058o,3C10,0A7u,0847,0956,8 378* 

U 156G, 0086,3092,4030.-^847,0^65,0 



ng 
Entry points ED. FILL 



Input 


TEMP3 
R2 


Resources 


TEMPS 
TEMP3 


Output 


TEMP3 


Subroutines 


ED. STORE 
ED. PACK 
ED. LOOP 



This routine processes the following pattern operator: 

8X EOSFILL 

Charlie's flows 6.8 
***************************************************************************** 



34041 
34042 
34043 
34044 
34045 
34046 
34047 
34048 
34049 
34050 
34051 
34052 
34053 
34054 
34055 
34056 
34057 
34058 
34059 
34060 
34061 
34062 

34063 =00 

34064 =01 

34065 ED. FILL: 

34066 ;01 

34067 MCTEMP5] RCR2J, 

34068 PUSH, NEXT/ED. STORE 
34069 
34070 
34071 
34072 
34073 
34074 
34075 
34076 

34077 =00 

34078 EO, FILL. LOOP: 

34079 ; 00 

34080 NEXT/ED. LOOP 
34081 

34082 ED. Fill. P2: 

34083 ; 01 

34084 MCTEMP5] RCft2], 
54085 PUSH,NEXT/£D. STORE 
34086 

34087 : 1 

34088 ftCTEMP3]^HB-ZLIT0Cn, 

34089 WX.NE.0?7NEXT/ED. FILL, LOOP 
34090 

34091 ; 1 1 

34092 MCTEMP3] MB.0R.ZLIT8C73, 

34093 NEXT/ED.PACK 



Count operand 
Sign'FIll register 

Pass fill character to ED. STORE 
Loop counter 

FPD return code 



. 1 —— 

MCTEMP3] MB-ZLITOCl], 
WX.NE.O?, NEXT/ED. FILL. LOOP 



; STORE FILL 

; DECREMENT COUNT OF FILL CHARACTERS 



ftCTEMPi] MB.0R,ZLIT8C6D, 
NEXT/ED.PACK 



STORE FILL 



RETURN + 1 FROM EO.SOTRE 
DECREMENT COUNT OF FILL CHARACTERS 
CHECK IF DONE 

RETURN + 2 FROM ED. STORE 

FPD PACK RETURN FROM ED. STORE, 

SAVE CODE AND PACK IT UP. 



CMT098.MCX 
EDIT.MIC 



MICR02 1M(01) 28-NOV-83 16:30:35 
Edit Packed. to Character string : 



H 1 



CLOKX Rev 13.00, Clock rate = 160ns 
EOSMOVE 
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U 151C, 0A80. 0036, A030, 0047, 0153,1 



U 151D, 0D86,3D92, 4030, 5047, 0151, A 



U 1530, 0480,0036,4030, 0047, OUE, 2 



U 1531, 0C80, 0036, 4030, 0047, 055F, 2 



U 1532, 0580, 5C12,0A30, 7847, 0555,0 



34094 ,TOC 
4095 



Edit Packed to Character string 



EOSMOVE" 



4096 
4097 
4098 
34099 
34100 
34101 
34102 
34103 
34104 
34105 
34106 
34107 
34108 
34109 
34110 
34111 
34112 
34113 
54114 
34115 
34116 
34117 
34118 
34119 
34120 
34121 
34122 
34123 
34124 
34125 
34126 



Entry points ED. MOVE 



Input 

Resources 
Ourout 



TEMP3 
MTEMP8 
R2 
FLA60 

TEMP3 
TEMP5 

TEMPI 

TEMP3 

RO 

MTEMP8 

PbL<C> 

FLAGO 

ED. STORE 
ED, READ 
ED.RESV.OPER 
ED.PACK 
ED. LOOP 

This routine processes the following pattern operator: 

9X EOSMOVE 



Count operand 
Current PSL 
Sign'FiU register 
PSL<C> signiricance bit 

Loop counter 

Pass character to ED. STORE 

(Last digit read) •TEMP1<7jO> 

(FPD return code) '(loop counter) 

Corrected source length if interrupted 

Current PSL 

Set if non zero digit moved 

PSL<C> 



Subroutines 



Charlie's flows 6.9 
***************************************************************************** 

=0 

34127 ED.MOVE: 

34128 ;0 ; 

34129 NEXT/ED, HOVE. PI 
34130 

34131 ;1 ^— ; 

34132 ftCTEMP33 MB,0R.ZL1T8C0A3, 

34133 NEXT/ED, RESV.OPER 

34134 =000 
4135 ED. MOVE. LOOP: 

;000* —■ 

NEXT/ED. LOOP 
41 

34139 ED. MOVE. PI: 

34140 ;001 — 

34141 PUSH, NEXT/ED. READ 
34142 

34143 ED. MOVE. P2: 

34144 ;010 

34145 W8 M[TFMP5],AND.ZLIT0C0F3, 

34146 PUSH, 
3414? WX.EQ.O?, NEXT/ED. MOVE. SIGNIF 



34136 
34137 



PUSH FOR JUMP TO ED. STORE 



CMT098.MCX 
EDIT, MIC 



MICROS 1M(01) 28-N0V-83 16:30:35 
Edit Packed to Character string : 



I 1 



CLOKX Rev 13,00, Clock rate = 160ns 
EOSMOVE 
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U 1533, 0D86,3C10,0A70, 08^7, 0953,0 378* 

U ^53^, 0986, 3D92,A/,30,1BA7, 0152, C 

U 1535, 0D8u,3D92, 4030, 0O'»7, 0150,0 

U 15D0, 0884, 0E7C, 0034, 0047, 0165,0 



U 152C, 0986, 1C12, 0037, F847,01t>5,0 
U 152D, 0186,1090,0031,8047,0165,0 



U 1550, 0546, 8C12, 4030, 0847,0150, 2 
U 1551, 0880,0036,4430,0047,0156,0 



U 15D2, 0C16, 8713, 8020, 00A7, 0156,1 



U 1560, 0C86,55BE,40Th, 8047, 0160,6 



J 1561- C186,5Cn, 0031, 8047, 0160,6 



; 011 - — 

MCTEMP33.MB-2LiT0C13, 
WX.NE.O?, NEXT/ED. MOVE. LOOP 

; 100--^ " 

MCTEMP3] MB.OR,2LJT8C3]- 
FLAG0?,NEXT/E0.MOVE.UNC0NV£RT 

• 101 

MCTEMP33_MB.OR.ZLiT8E03 



34148 

34149 

34150 

34151 

^152 

34153 

34154 

34155 

34156 

34157 

34158 = 

3^159 EO. MOVE •PACK: 

34 1 60 ; — --' 

34161 RCROJ RB+1, 

34162 NEXT/fO,PACK 
34163 

34164 »0 

34165 EO.MOVE.UNCONVERT: 

341 66 ; ' 

34167 MCTL'MPI 3 MB-ANO.ZLITOCOf F3, 

34168 NEXT/E0,PACK 
34169 

34 1 70 ; i ' 

341 71 MCTEMPI ] MB-ZL I T8C30] , 

34172 NEXT/EO.PACK 
34173 

34174 =0 

34175 E0,M0VE.Si6NJF: 

34176 ;0 •• 

34177 MCTEMP8] MB.OR.ZLIT0C13, 

34178 SET FLAGO, NEXT/EO. MOVE .CLEAR. Z 
54179 

34181 FLAG0?,NEXT/E0. HOVE. STORE 

34182 

34183 EO. MOVE, CLEAR, Z; 

341 84 ; 

34185 CC MCTEMP83 MB.ANDN0T,C0NX(4) , 

34186 CLEAR FLAG2T 

34187 NEXT/EO.f^OVE -STORE. OIGJT 
34188 

34189 «0 

34190 EO. MOVE. STORE: 

341 91 ; 0— 

34192 MCrEMP53,RCR23, 

54193 NEXT/EO. Store 

34194 
4195 EO. MOVE. STORE, OIGIT: 



34196 
34197 
34198 



,1 

ftCTeMP53 MB*ZLITOC303, 

NEXT/EO. Store 



RETURN + 1 FROM EO. STORE 
OECREMENT COUNT OF 0I6ITS TO MOVE 
CHECK JF DONE 

RETURN + 2 FROM EO. STORE 
FPD PACK RETURN, SAVE CODE 
CHECK JF STORING OIGIT OR FILL 

RETURN + 4 FROM ED, READ 
SAVE COOE ANO PACK IT UP. 



SAVE A ZERO 

SAVE UNCONVERTED CHARACTER 



CLEAR PSL<Z> 



STORE FILL 



STORE CONVERTED SOURCE OlGlT 



CMT098.MCX 
EDIT. MIC 



MICROS 1M(01) 28-N0V-83 16:3*0:35 
Edit Packec' to Character string : 



J 1 



CLOKX Rev 13,00. Clock rate = 160ns 
EOSFLOAT 
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U 156A, 0C80, 0036, 'iOSO, 00^7, D15'w1 



U 1565, 0086, 3D92,A030, 50^7,0151, A 



Entry points ED. FLOAT 



3^199 ,TOC 

34200 

34201 

34202 

34203 

34204 

34205 

34206 

34207 

3420 

3420 

34210 

34211 

3'.212 

34213 

34214 

34215 

34216 

34217 

34218 

34219 

34220 

34221 

34222 

34223 

34224 

3'.225 

34226 

34227 

34228 

34229 

34230 

34251 

34232 

34233 

34234 aO 

34235 ED, FLOAT: 

34236 ;0 



Edit Packed to Character string 



EOSFLOAT' 



input 



Resources 



Output 



TEMP3 
MTEMP8 
R2 
FLA60 

TEMP3 
TEMPS 
MTEMP10 

TEMPI 

TEMP3 

MTfcMPS 

PSL<C> 

FLAGO 



Count operand 
Current PSL 
Slgn'FlU register 
PSL<C> significance bit 

Loop counter 

Pass character to ED. STORE 

Save digit read while storing sign 

(Last digit read)*T£MP1<7:0> 

(?P0 return code) '(loop counter) 

Current PSL 

S<t if non zero digit moved 

PSL<C> 



Subroutines 



ED. STORE 

ED. READ 

ED.RESV.OPER 

ED, PACK 

ED. LOOP 

ED.MOVE.UNCONVERT 

ED, MOVE. PACK 

This routine processes the following pattern operator: 

9X EOSFLOAT 

Ch^jrlle's flows 6,10 



3A237 
34238 
3AP39 
3«?40 



NEXT/ED. FLOAT. PI 



. 1 

MCTEHP3] MB.OR.ZLIT8C0A3. 
NEXT/ED. RESV.OPER 



J 15A0, OA80,0036,A030,00';7,01AE,2 
U 1S41, 0C80, 0036, 4030, 0047, 055F, a 



CMT098.MCX 
EDIT.MIC 



MICROS 1M(01) 28-N0V-83 16:30:35 
Edit Packed to Character string : 



K 1 



CLOKX Rev 13.00, Clock rate ^ 160ns 
EOSFLOAT 
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U 1542, 0i86,A58C,CB41 ,4047,0051, 2 415* 
U 1543, 0586, 5C10,0A70, 0847, 0954,0 378* 
U 1544, 0586, 3D92, 4430, 2847, 0152, C 
U 1545, 0986, 3D92, 4030. 0847, 015D,0 



34242 =000 

34243 ED. FLOAT. LOOP; 

34244 ;000- ; 

34245 NEXT/FD,L00P 
34246 

34247 ED.FL0AT.P1: 

34248 ;001 ^-^ — ^— — *.*.*-w; 

34240 PUSH, NEXT/ED. READ 

34250 

34251 ED. FLOAT. P2.' 

34252 

34253 

34254 

34255 

34256 

34257 

34258 

34259 

34260 

34261 

34262 

34263 

34264 

34265 

34266 

54267 

U268 

i4269 = 



; 01 

HCTEMP10] RCTEMP5J-0, 

PUSH, 

SI6ND CMP DEF?,SIZECeYTE.l, 

NEXT/ED. FLOAT. SIGNIF 



;01 1 - ' 

MCTE«P33^HB-2LIT0C1], 
WX.NE.O?,NEXT/ED,FLOAT,LOOP 



MCTEMP32 MB•OR.2LJT8C5]- 
FLAG0?,NEXT/ED.MOVE,UNCONVERT 



; 101 

MCTEMP33 MB.OR,2LJT8C13, 
NEXT/ED, ROVE. PACK 



PUSH FOR JUMP TO ED, STORE 
CHECK IF DIGIT IS ZERO 



RETURN + 1 FROM ED. STORE 
DECREMENT COUNT OF DIGITS TO MOVE 
CHECK IF DONE 

RETURN + 2 FROM ED. STORE 
FPD PACK RETURN, SAVE CODE. 
STORING FILL OR DIGIT? 

RETURN + 4 FORM ED, READ 

FPD PACK RETURN FROM ED. READ, 

SAVE CODE AND PACK IT UP. 



""MTOQB.HCX 
EDIT.WIC 



M1CR02 1M(01) 28-N0V-83 16j30:35 
Edit Packed to Character string : 



L 1 



CLOKX Rev 13.00, Clock rate = 160ns 
EOSFLOAT 
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U 1512, 09^6,8Cl2,A'f30,0847,0155,2 



U 1515, 088A,A592,4A51,A0A7,0157,4 



■J 1552, 0C16,8713,8020,00A7,055E,E 

U 1553, 088A,A592,4A31,A0A7,.'^157,A 
U 155A, 0186,3D92,A030,28A7,015D,6 

U 150^. 0806, 8713, 8000, 00A7,015D,E 
U 15DE, O18iS,1C12,0O3/,F8A7,015E:,A 

U 15EA, 088A,A3BE,A020,A0A7, 0165,0 

U 15EE, 0C86,52e7,0O0A,80A7,016O,6 

U 157A, 0C86,55BE,A03A,80A7,0160,6 
U 1575, 0186, 5C11, 0031, 80A7, 0160, 6 



; 01 1 ^— 

RlTEMPS] MCTEMP103, 
FLA60?,nEXT/ED. FLOAT, STORE 



3A270 =10 

34271 ED. FLOAT. SJGNJF: 

3A272 ;10 

34273 MCTFMP8] l«B.OR.ZLIT0C1], 

3427A SE-. FLAGD, 

34275 r-LA60?,NtXT/ED. FLOAT. CHK.PSLC 

34276 

34277 ED.FLOAT.10'^: 

34278 ; 1 1 - — — 

34279 RCTEMP5] MCTEMP10J, 

34280 FLAG0?,NEXT/ED. FLOAT. STORE 

34281 *-:000 

34282 =010 

34283 ED. FLOAT. CHK.PSLC: 

34284 ;010 

34285 CC MCTEMP8] M8.ANDN0T.CQNX(4) , 

34286 CLEAR FLAG2: 

34287 PUSH, NEXT/ED. FLOAT. STORE. SIGN 
34288 
3^289 
34290 
34291 
34292 
34293 
34294 
34295 = 
34296 
34297 

34298 

34299 

34300 

34301 

34302 

34303 

34304 

34305 

34306 

34307 ED.FLOAT. STORE. SIGN: 

34308 

34309 MCTEMP53 RCR?J.RR,8, 

34310 NEXT/ED. Store 

34311 =0 

34312 ED. FLOAT. STORE; 

34313 ;Q 

34314 Mi;rEMP5] R[R2], 

34315 NEXT/ED, STORE 
34316 

3431 7 ; 1 

34318 MCTEMP5] MB+ZLIT0C30], 

34319 NEXT/ED. STORE 



• 100 

MCTE«P3]^MB.OR.ZLIT8n53 



CC MCTEMP8] MB.ANDNOT.CONXd), 
clEar FLAGO" 



HCTEMP13_HB.ANP.ZLIT0C0FF] 



RCTEMP13 RB.OR.(MCTEMP10].RL.8), 

NEXT/ED, Pack 



RESTORE TEMPS, IT GETS CLOBBERED 
IF THE SIGN IS STORED. 



PSL<C> = 0, 

SIGNIFICANCE WAS CI EAR, 
CLEAR PSL<Z> 



RESTORE TEMPS, IT GETS CLOBBERED 
IF THE SIGN IS STORED. 



RETURN + 2 FROM ED, STORE 
FPD PACK RETURN, SAVE CODE. 



CLEAR SIGNIFICANCE BECAUSE 

IT WILL BE REDONE AFTER RESTART 



ERASE DIGIT SAVED BY ED.STORF 

; SAVE DIGIT WHICH IS IN TEMP10 

STORE SIGN 

STORE FILL 

STORE CONVERTED SOURCE DIGIT 



C:^T098,MCX 
EDIT.HIC 



M 1 
MJCR02 1M(01) 28-NOV-83 16:30:55 CLGkX Rev 13.00, Clock rate = 160ns 
Edit Packed to Character string : SOURCE READ ROUTINE 
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U 15F2, 0486, A5BC,0B6A, 0047,0958, 8 415* 

U 1588, 0C84,0E7D, 0274, 0047, 0952, 6 371* 

U 1589, 0484, 0E7D, 0034, 0047, 0151, A 

U 158A, 0086, 5C37, 0030, 0047, 015F,E 



34320 .TOC " Edit PaUed to Character string ; SOURCE READ ROUTINE" 

34321 

34322 ;«**************************************************************************** 

Entry points ED. READ 



34323 

34324 

34325 

34326 

34327 

34328 

34329 

34330 

34331 

34332 

34333 

34334 

34335 

34336 

34337 

54338 

34339 

34340 

34341 

34342 

34343 

34344 

34345 

34346 

343^7 ED. READ; 

34348 

34349 

34350 

34351 

34352 

34353 =00 

34354 

34355 

34356 

34357 

34358 

34359 

34360 

34361 

34362 

34363 

34364 = 



Input 
Resources 

Output 

Subroutines 



RO 
R1 


See below 
Source address 


MTEMPIO 

PL 

MDR 


Temporary 


T5MP5 

RO 

R1 


Zero extended source nibble 
See below 
Source address 



ED. RESV.OPER. ABORT 
JE.SERV.IP.TS 



This routine reads the next nibble from the source or 
returns a ?ero if RO is negative. 

R0<31'16> contains a negative count of zeros, to supply and 
R0<15:0> contains the source length remaining. 

Charlie's flows 6.11 



MCTEMP10] RCR(3-0, 
SIZECLONGl, 
SI6ND CMP? 



;00 ■ 

RCROJ RB-1, 

WB<l-0>?, NEXT/ED. READ. 10 



;01 — 

RCROlRB-1, 

next/Ed, RESV.OPER 



;10 

M[TEMP5].ZL1T0C0], 
NEXT/ED.REAO.50 



NORMAL READ 
LENGTH = O 
RETURN A ZERO 



CMT098.MCX 
EOn.MK 



u 1526, 0C8^,073D,000A,AAA7,0UE,3 
u 1527, 0085, 2592, A831,58£7, 0156. 2 



J UE3, O980,0EF6,A00O,2050,015F,6 
U UE7, 0880, 0036, ^080, 0nA7, 0000, A 

U 15F6, 0*!.85, 2177. 0B5^b8E7, 0156, 2 



U 1562, 0986, 5C12, 0080, 78A/, 0000,1 

J 1563, 0A80, 0036, ^.AFO, 00^7, 0AF7,0 

U 1567, 0880,0036,^080,00^7.0000,^ 

u I5Ff, 0936, A011, 0030, 08^7,0160, 2 

u 1602, OC8A,A592,AOeA,0OA?, 0000,1 



USED TO FETCH LEFT NIBBLE 



': CATCH RETURN + A FROM UTRAPPED 
; READ AT .-A, TAKE FPD RETURN, 



N 1 
MKR02 IHCOD 28-N0V'83 16:30:35 CLOKX Rev 13.00, C ck rate = 160r,s 

Edit Packed to Character string : SOURCE READ ROUTINE 

3'!.365 =10 

r'»366 ED.nEAD.10: 

3m367 ;10 ; 

34368 VA RCR1] RB+C0NX(1), 

3A369 NEXT/ED. R^AD-FfcTCH. BYTE 
3A370 

34371 ;11 ; 

34372 RCTEMP5] MCMDRJ, 

34373 IP.TS?,NEXT/ED.READ.D0NE 
34374 
3437*^ -0** 

34376 ED. READ. FETCH. BYTE: 

34377 ; 0" *- --" ; 

34378 READ,SI2ECBVTt.l, 

34379 PL„C4J, 

34380 NEJJT/ED. READ. FETCH. OK 
34361 

34382 ; 1 ** ' 

34383 RETURN C+4] 
34384 
34385 ED. READ. FETCH. OK: 

34 J86 ; — ' 

54387 RCTEMP5J MCMDRJ.RR.P, 

34388 IP.TS? 

34389 

34390 =010 

34391 ED, READ. DONE: 
34592 ;010 — 

34393 MCTEMP5] MB.AND.ZLJTOCOFJ, 

34394 RETURN C+1] 
34395 

34396 ;011 

34397 INTPEND OR TJMER?, 

34398 PUSH, NEXT/IE. SERV. IP. TS2 
34399 

34400 =111 ; 1 11 ^' 

34401 RETURN C+4] 
34402 

34403 ED. READ. 50: 
34404 

34405 MCTEMP103 M8*2LJT16C1] 

34406 

34407 ; —- - 

34408 RCR03 MCTEMPIOJ, 
34^09 RETURR [O] 
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WILL RETURN-1 IF ONLY TIMER 

CATCH FPD RETURN FROM IE .SERV. IP. TS 
TAKE SPECIAL RETURN TO CALLING ROUTINE 



CMT098,MCX 



B 2 
MICROS 1M(01) 28"N0V-8? 16:30:35 CLOKX Rev 13,00, Clock rate = 160ns 
Edit- Rdcked-to Character string : STORE STRING OF. CHARACTERS 
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U 1606, 0880,05eE,A035,AAA7,OUF,2 

U UF2, 0''.80, 5592, A^C0,O5D8, 0157,0 
U UF6, 0D86,5C12,0037,F8A7,0157,7 



u 1570, 0C8A, 073D, 0085, ^AA7, 0000,1 

U 1571, 0C8A, 073D, 0085, Aa7, 0000,1 

U 1572, 0A8O,O036,/*AF0,00A7,0AF7,0 

U 1576, 0D86,5C12,0037,F847,0157,7 

U 1577, 0886, 1292, 60A1,/i0^7, 0000, 2 



3A410 .TOC '* Edit Packed to Character stn'ng : STORE STRING OF CHARACTERS'* 
34A11 

Entry points ED. STORE 



Input 

Resources 
Output 



This routine writes the character in TEMPS to the memorv location 
addressed by R5 and CHECKS FOR INTERRUPTS, When complete control is 
returned to the calling routine. 

Charlie's flows 6,*'v? 

************* **********"V********ik*****>**t**************«» ********************* 



3A41 

3AAU 

^4415 

34416 

34417 

34418 

34419 

34420 

34421 

34422 

34423 

34424 

34425 

34426 

34427 

34428 

344|9 

34430 ED, STORE; 

34431 

34432 

34433 

3A434 =0** 

34435 

34436 

34437 

34438 

34439 

34440 

34441 

34^2 

34443 "000 

34444 ED. STORE, DONE: 
34445 
34446 
34447 



-TEMP5- 
R5 

VA 

TEMPI 
R5 



-Character to be stored 

Destination address 

Address to be written 

TEMP5<8:0>*TEMP1<8jO> if interrupted 
Incremented destination address 



VA^RCRS] 

WRITrMCTEMP5LSIZEC8YTEJ, 
MM, ALLOW. INT?, 
NEXT/ED. STORE. DONE 

k TEMP5 3,«B , AND . ZL I TOCOFF 3 , 
NEXT/ED, STORE, PACK 



RETURN + 4 FROM UTRAPPED WRITE 
CLEAR ALL BUT BYTE TO BE SAVED 



VA.RCRS] R§+C0NX(1), 



;000 

RETURN C7l3 

;001 
VA fl. 
RETURN 



VA.fiCRS] RB+C0NX(1), 



>MMMMa<!n«*1We«.S«^^*<««<^*.«>i**»***»*9>*>">**.9 



•010*" 

INTPEND OR TIMER?, 

PUSH, NEXT/IE, SERV, IP. TS2 



34448 

34449 

34450 

34451 

34452 

34453 

34454 

34455 

34456 

34457 =110 

34458 

34459 

34460 ED, STORE. PACK: 

34461 ; 

34462 ftCTEMP11.HB.OR.(RCTEMP5],RL,8), 

34463 RETURN [♦23 

34464 = 



. 1 1 0^ ^^^ ^^^ 

MCTEMP53.MB.AND.ZLIT0C0FF3 



CATCH RETURN-1 FORM lE.SERV.IP.TS 
CONTINUE WHERE INTERRUPT OCCURED, 



CATCH FPD RETURN FROM lE.SERV.IP.TS 
CLEAR ALL BUT BYTE TO BE SAVED 



SAVE CHARACTER THAT WAS BEING WRITTEN 
TAKE SPECIAL RETURN TO CALLING ROUTINE 



CMT098.MCX 
ED-IT, MIC 



C 2 
MICRO? 1M(01) 28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Edit Packed to Character string : STORE SINGLE CHARACTER 



Page 839 ! 



U 1608, 0080,05BE,4035,AAA7,0UF,A 



U UFA, 0880, 5592, A000,05D8, 0161, A 

U UFF, 0D86,5n2,0037,F84",0160,A 

U 160A, 0686,1292,^021,-^047,0161,3 

U 1613, 0D86,3DB7, 0030, 20';7, 0165,0 

U 16U, 008A,073D,0005,A4A7,OHE,2 



5A465 .TOC '* Edit Packed to Character string : STORE SINGLE CHARACTER*' 
34466 

34467 •**************************************************************'*************** 
Entry points ED. STORE^NOINT 



Character to be stored 
Destination address 

Address to be written 

TEMP5<8:0>*TEMP1<8:0> if interrupted 
Incremented destination address 



This routine writes the character in TEMPS to the memory location 
addressed by RS. When complete control is transfered to ED. LOOP. 

Cha'"lie's flows 6.12 

******************************<^****r* **************************** ************* 



Input 


TEMPS 
R5 


Resources 


VA 


Output 


TEMPI 
R5 


Subroutines 


ED. LOOP 
ED. PACK 



34468 
34469 
34470 
34471 
34472 
34473 
34474 
34475 
34476 
34477 
34478 
34479 
34480 
34481 
34482 
34483 
34484 
34485 
34486 

34487 ED. STORE. NOJNT: 

34488 ; • — 

34489 VA,RCR53 
34490 

34491 =0** 

34492 ED.STORE.NOINT.10: 

34493 ;0** 

34494 WRITE MCTEMP5],SIZECBYTEJ, 

34495 NEXT/ED. STORE. NOINT, DONE 
34496 
34497 
34498 
34499 
34500 
34501 
34502 
34503 
34504 
34505 
34506 

34507 ED. STORE. NOINT. DONE: 
34508 

34509 VA RCR53 RB+C0NX(1), 

34510 NE5?T/ED,C00P 



MCTEMP5D.MB.AND.ZLIT0C0FF] 



ftCTEMPI] MB.OR. (RCTEHP5].RL,8) 



MCTEMP33 ZLiT8C04D, 
NEXT/ED. PACK 



RETURN + 4 FROM UTRAPPED 
WRITE AT .-4, TAKE FPD RETURN 



SAVE CHARACTER BEING STORED 



CMT098.MCX 
eDi-T.MK 



D 2 
MICR02 1M(01) 28-N0V-83 16:30:55 CLOKX Rev 13.00, Clock rate = 160ns 
Edit Packed to Character string : EXIT 

Edit Packed to Character string : EXIT" 
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U 1633, 0080,05BE,4A34,00A;',0957,8 322* 
U 1578, 0^80,0036,4030, 00^7,0151, A 
U 1579, 0C84, 1592, ^034, 0047, 0163,0 



34511 JOC " 

3A512 

34513 ;***********************************'^***************************************** 

Entry points EO^EXIT 



Input 



Output 



345U 

34515 

34516 

34517 

34518 

34519 

34520 

34521 

34522 

34523 

34524 

34525 

34526 

34527 

34528 

34529 

34530 

34531 

34532 

34533 ED. EXIT: 

34534 

34535 wa ftCRO], 

34536 WXTEQ.O? 
34537 

34538 =r0 ;0 

34539 NEXT/ED. RESV.OPER 
34540 

54541 ;1 

34542 RCROJ MCTEMP13 



TEMPI 

TEMP2 

MTEiMPS 

RO 

PC 

RO 
R1 
R2 
R3 
R4 



Original source length 

PC of next instruction 

Current PSL 

Remaining source length (should be 0) 

Address of EOSEND pattern operator + 1 

Original source length 

Address of most significant source digit 



Address of EOSEND pattern operator 





This routine does the final cleanup and setting of GPR's. 

Charlie's flows 6.16 
n**************^********************************************** *************** 



; CHECK IF ALL SOURCE DIGITS WERE USED 



CMT098.MCX 
EDIT, MIC 



E 2 

M1CR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Edit Packed-to Character s-tn'ng : EXIT 
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U 1636, 0A8A,05B7, 0034, 80A7, 0163, B 

U 1638, 0C86, 1001,803d, 8047,0164, 2 

U 1642, 0084,1003,0034,4047,0164,6 

U 1646. 0485, AE51, 0034, C047, 0164, A 

U 164A, 04E0, 2002, 403D, 8487, 0164, E 

U 164E, 0186, 8C13,d4B0, 4047, 0150, A 

U 150A, 0084, 0567,0135, 0047, 003F, 9 

U 150E, 0D80,8C93, 8030, 4007, 0150, A 



RCR23,0 

METEMPID.MB.SR.I 
RCR13_RB-MCTEMP13 
RCR3J.MCPCD-1 



34543 
34544 
34545 
34546 
34547 
34548 
34549 
34550 
34551 
34552 
34553 
34554 
34555 
34556 
34557 
34558 
34559 
34560 
34561 

34562 =0** 

34563 ED. EXIT, 10: 

34564 ;0** 

34565 RCR4D,0, 

34566 IRD1 
34567 

34568 ;1**— 

34569 PSL MCTEMP8]-ANDN0T,ZLiT24C83, 

34570 NEXT/ED.EXIT.10 



PC MCTEMP2], 
CLEAR FPD 



MCTEMP83 MB.ANDNOT,ZLJT0C8J, 
FLAG2? 



PREPARE TO CLEAR PSL<N> IF NEEDED 
BRANCH ON PSL<Z> 



CLEAR PSL<FPD,N> 



Cm098.MCX 
ED IT, MIC 



F 2 
MlCft02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate - 160ns 
Edit Packed to Character string : FPD PACK ROUTINE 

Edit Packed to Character string r FPD PACK ROUTINE 



Page %^l 



U 1650, 0C85,A5';2,A03A,C0A7,0151,E 

U 151A, 0A85,AE51,003^.C0A7,04FF.8 
U 151E. 0485.9003,0030,80^7,0165,2 



34571 .TOC " 

34572 

34573 ; **********************<.*****•*******«***•************************************* 

Entry points ED-PACK 

ED.RESV.OPER 
. _ _ .ED.RESV.OPER.ABORT 



Input 
Output 



TEMPI 
TEMP3 

RO 
R1 
R2 
R3 

R4 
R5 



4574 
34575 
34576 
34577 
34578 
34579 
34580 
34581 
34582 
34583 
3458^1 
34585 
34586 
34587 
34588 
34589 
34590 
34591 

34592 ED. PACK: 
34593 

34594 RCR3] MCPC], 

34595 NEXT/ED.PACK.10 

34596 =0*^ 

34597 ED.RESV.OPER: 

34598 ;0** 

34599 RCR3J MCPOl, 

34600 PUSH, REXT/IE.OPER. FAULT 
34601 

34602 ED. PACK. 10: 

34603 ; 1 ** 

34604 RCTEMP2D.RB-MCPCBACK3 



?<31:16>'T£MP5<7:0>'SRCLEN 
0<31:16>'FPD CODE 'LOOP COUNT 

-zeros<15:0> ' (source length remaining) 
Current source address 
MDR<8:0>*DELTA PC'SIGN'FILL 
Address of pattern operator causing 
fault or next operator it interrupted. 
TEMP5<7:0>'SRCLEN*FPD CODE'LOOP COUNT 
Address of next destination byte. 



Charlie's flows 6.13 

**it*******it(^jt**+i(t***(^*** A ****** ********************************************** 



RESERVED OPERAND FAULT 



; RETURN FROM RESV OPEft FAULT 



CMT098.WCX 
EDIT. MIC 



G 2 

MICR02 1«(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Edit Packed to Character string : FPD PACK ROUTINE 
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U 1652, 008-!., 23BE,'!iOU, 80-^7, 0165, 4 
U 165A, 0081,2Cl2,003'^,fC67,0165,6 
U 1656, 0085, 23eE,A00A, 8047, 0165, 8 
U 1658, 0481,9001,0030,8487,0166,3 

U 1663, 0484, 159E, 4015, 0047, 0166, 7 

U 1667, 0484, 3292, 4015, 0047, OOFE, 2 



34605 ED. PACK. 20: 

34606 

34607 

34608 

34609 

34610 

34611 

34612 

34613 

346U 

34615 

34616 

34617 

34618 

34619 

34620 

34621 

34622 

34623 

34624 



RCR23_RB,OR.(MCTEMP2LRL.16) 
MDR_MCHDR].AND.2LlTbcOFFJ 
kR23.RB.OR.(M[MDR].RL.24) 
PC_MCPCBACK]+RCTEMP2J 



ftCR4J ZEXT(MCTEMPn), 
SIZECOORD] 



^^«IM^*B^«*^^^«t< 



RCR4J MCTE^P3J.0R.(RB.RL.16), 
NEXT/TE .PACK. DONE 



PREPARE TO SAVE LAST SOURCE BYTE 
SAVE LAST SOURCE BYTE READ 



CLEAR LEFT HALF TO 'OR' IN TEHP3 



CMT098.MCX 
EDIT.WIC 



H 2 

MICR02 IM(OI) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Edit Packed to Character string : FPD UNPACK ROUTINE 

Edit Packed to Character string : FPD UNPACK ROUTINE' 
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U 0388. 0486,2287,0014, 8047,0166,8 

U 1668, 0186, 2C12, 0037, F847, 0167, 3 
U 1675, 0885,9001,0030,8047,0167,7 



; 34625 .TOC ' 
' 34626 

3462? i ***************************************************************************** 
Entry points ED. UNPACK 



34628 
34629 
34630 
34631 
34632 
34633 
34634 
34635 
34656 
34637 
34638 
34639 
34640 
34641 
34642 
34643 
34644 
34645 
34646 
34647 
34648 



Input 



Output 



RO 
R1 

R3 

R4 

R5 

TEMPI 

T£f1P2 

TEMP3 

TEMP5 

MTEMP8 

R2 

FPDOFFSET 

HDR 



-zeros<15:0> ' (source length remaining) 
Current source address 
MDR<8:0>'DELTA PC'SIGN'FILL 
Address of pattern operator causing 
fault or next operator If Interrupted. 
TEMP5<7:0>'SRCLEN'FPD CODE 'LOOP COUNT 
Address of next destination byte. 

0<31:8> ' (source length remaining) 

PC of next Instruction 

Loop count (If appropriate) 

Character to be written (If appropriate) 

Current PSL 

0<31:16> ' SIGN ' FILL 



?<31:8> ' (last source byte read) 



Charlie's flows 6.14 



34649 

34650 ,REGI0N/IRD1.R1L,IRD1.R1H 

34651 =000 

34652 ED.UNPACK: 

34653 ; ; 

34654 MCTEMP2] RCR23.RR.16 

34655 = 

34656 , REGION/EDI T. R1L, EDI T.R1H/EDIT,R2L, EDI T.R2H/E0IT.R3L, EDIT. R3H 

34657 ; ; 

34658 MCTEMP23.MB.AND.ZLIT0C0FF] 
34659 

34660 : ; 

34661 ftETEHP2] HCPC8ACK3+RB 



CMT098,MCX 
EDIT. MIC 



I 2 
M1CR02 1MC01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Edit Packed to Character string : FPD UNPACK ROUTINE 
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Li 1677, 0380,02B7,002A.8A67,0167,8 
U 167B, 0886, 75BE,A03A, 8047,0167,0 

U 167D, 0A8A,759E, 4014,8047,0168, 3 

U 1683, 0080, 05BE, 4034, C487, 0168,8 

U 168B, 0C86, 1287,0015,0047, 0168, E 

U 168E, 0986, 1C12, 0037, F847, 0169, 3 

U 1693, 0086, CC37, 0030, 0047, 0169, 7 

U 1697, 0086, 75BE, 4034, 4047, 0169, 8 

U 1698, 0880, 05BE, 4274, 0047, 0153, 6 

U 1536, 0486, 35BE, 4035, 0047, 0169, E 

U 1537, 0Ca4,0E7D,0031,C047,0153,6 

U 169E, 0D86,3C12,0037,F847,016A,0 

U 16A0, 0086,8036,4030, 0087, 016A, 2 

U 16A2, 0980, 8C12, 0030, 7807, 016A,E 

16AE, 0486, C2B7, 0005, 0047, 0168, 3 

U i6B3, 0980,OC10,0840, 5847,0955, 5 413* 



34662 

34663 

34664 

34665 

34666 

34667 

34668 

54669 

34670 

34671 

34672 

34673 

34674 

34675 

54676 

34677 

34678 

34679 

34680 

34681 

34682 

34683 

34684 

34685 

34686 

34687 



MDR„RCR23,RR.24 
M[TEMP7]^RCR2] 



RCR2] ZEXT<M[T£MP73), 
SIZECDORD] 



f>C.R[R33 

HCTEMP13_RCR4].RR.16 

MCTEMP1]_M8,AND,ZUT0C0FF] 

ftCFPD0FFSET]_ZL]T0C05 

M[TEMP7].RCR13 

WB.RCR0],WB<1-0>? 



34688 

34689 =10 

34690 ED.UNPACK-03: 

34691 ; 1 

34692 MCTEMP3] RCR4], 

34693 NEXT/ED. 0NPACK,05 
34694 

34695 ;11 

34696 RCTEMP7] RB-1, 

34697 NEXT/ED. ONPACK. 03 
34698 

34699 ED. UNPACK. 05: 

34700 

34701 MCTEMP33 MB.AND.ZLIT0C0FF3 

34702 

34703 

34704 

34705 

34706 

34707 

34708 

im9 

34710 
34711 
3471? 
34713 
34714 



ftCTEMi^83^PSL 

FLAGS^M[TEMP83.AND.ZLJT0C0F3 

ftrTEMP03.RCR43.RR,8 



W8 MC7EMP03-ZLIT0C0B3, 
SJ7ECBYTE3,SIGND CMP DEF? 



RESTORE LAST SOURCE BYTE READ 



PREPARE TO ADJUST SRCADDR 
BRANCH ON RIGHT OR LEFT NIBBLE 



; WILL BE LOADED INTO R1 IF 
; INTERRUPTED DURING A READ 



CHECK FOR VALID PACK CODE. 



CMT098.MCX 
EDIT. MIC 



J 2 

MICRO? 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Edit Packed to Character string : FPD UNPACK ROUTINE 
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U 1555, 0C80,0036,A030,00A7, 0058,0 

U 1557, 0880,0267,0205,0047,0958,0 337* 

U 15B0, 0084,7592,4034,4047,0153,1 

U 1581, 0884.7592,4034,4047,0154,1 

U 1582, 0884,7592,4034,4047,0152,1 

U 1583, 0036, 52P7, 0025, 0047, 0153, 2 

U 1584, 0086,5287,0025,0047,0160,8 

U 1585, 0886,5287,0025,0047,0154,2 
U 1586. 01:80.0036,4030,0047,0155,9 
U 1587, 0C80, 0036, 4030,0047, 0156, 9 

U 1588, 0C86,65BE,4030,C047,0151,4 

U 1589, 0086,05BE,6030,C047,014F,3 
U 15BA, 0480, 0036, 4030, 0047, OUE, 2 



34715 =01 

34716 

34717 

34718 

34719 

34720 

34721 

34722 =110000 

34723 

34724 

34725 

34726 

34727 

54728 

34729 

34730 

34731 

34732 

34733 

34734 

34735 

34736 

34737 

34738 

34739 

34740 

34741 

34742 

34743 

34744 

34745 

34746 

34747 

34748 

34749 

34750 

34751 

34752 

34753 

34754 

34755 

3475i 

3475 

3^758 

34759 

34760 

34761 

34762 

34763 = 



;01 

NEXT/IE.OPCOD.DEC 



;11 

WB RCR4].RR.8, 
W8<5-0>? 



: 110000 

RCRIDMCTEMP?], 
NEXT/ED. MOVE. PI 



; 110001- — 

RCR1] MCTEMP7J, 
NEXT/ED. FLOAT. PI 



,•110010 

RCR1J MCTEMP73, 
NEXT/EO.ADJUST.PI 



; 110011 

MCTF'^P53 RCR4J.RR.24, 

NEXT/ED. Hove. P2 



;110100 

MCTEMP5] R[R4].RR.24, 

i^EXT/ED. Store. NOiNT 



; 110101 

MCTEMP5] RtR4].RR»24, 

NEXT/ED. Float. P2 



; 110110 

NEXT/ED. FILL 



; 1101 11 

NEXT/ED. FILL. P2 



;1 11000 

MCTEMP6] RCTEMP3], 
NEXT/ED-BLANK.ZERO.t.OOP 



;111001— ^ 

MCTEMP03 RCTEMP3J, 
NEXT/ED. Pop. 15 



;111010 

NEXT/ED. LOOP 



SOMEBODY MESSED UP THE REGISTERS. 



ADJUST SRCAODR TO REDO READ 
ADJUST 5RCADDR TO REDO READ 
ADJUST SRCADDR TO REDO READ 
RESTORE CHARACTER TO BE WRITTEN 
RESTORE CHARACTER TO BE WRITTEN 
RESTORE CHARACTER TO BE WRITTEN 



RESTORE PATTERN OPERATOR 



CMT098-MCX 
EOIT.MIC 



3A766 

5^767 

3^768 

34769 

3A770 

34771 

3A77? 

3A773 

34774 

34775 

34776 

34777 

34778 

34779 

34780 

34781 

34782 

34783 

34784 



,NOBIN 



K 2 
M1CR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Edit Packed to Character string : Ird I Dsize Rom Definition 

;34764 ,TOC ** Edit Packed to Character string ; Ird & Dsize Rom Definition" 
; 34765 
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.ICODE ; OPS REG 

038: FPD CN0P3CED. UNPACK 
IRDULODDCOS.RED 
,0CODE 

038: CNTOCNOPDCED.EDiTPC 

CNTUNOP3CED.EDITPC.02 



MEM 



3CED.EDJTPC 
]CED.EDJTPC,02 



OPS FPA REG 
[NOPJCED. UNPACK 
CLODDCOS.RED 

CN0P3CED.EDITPC 
CNOP3CEP.EDJTPC.02 



3, 
3 



FPA MEM 



;ED1TPC 



3CED.EDirPC 
3CED.E0ITPC.02 



3, 
3 



,DCOOE 
038: 

.UCODE 



SIZE CW0RD3 [BYTE3 CBYTE3 CBYTE3 [ 03 C 03 ;£DITPC 



;34785 .BIN 



L 2 
CMT098,MCX MICRO? 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00. Clock rate = 160ns Page 848 

EDIT.MK Edit Packed to Character string : Ird 8 Dsize Rom Definition 



3A785; This page intentionally Left blank. 



CMT098.MCX 
MPRCHM.MIC 



MICRO? 1M(01) 
MPRCHM.MIC 



28-NOV-83 16:30:55 



M 



2 
CLOKX 



Rev 13.00, Clock rate = 160ns 



Page 8^9 



5A790 

3 A 791 

3A792 

3'!.793 

5 A 794 

34795 

34796 

34797 

54/98 

34799 

34800 

34801 

34802 

34805 

34804 

34805 

34806 



.NOBIN 

.TOC " Reulsion History" 



34786 .TOC 

34787 .TOC 

34788 ; 
34789 



"MPRCHM.MIC" 
"REVISION 38.0" 
Jeff Peng, Brian 



Allison, CHARLIE MCDOWELL 



REV EXPLAINATION 



38 
37 



36 
35 

34 



T8 hits. 

fault if attempting 



Jump to PCS to pick up microrev number 

Add new IPR number 63(decimal) to check for 

Change MTPR TBDR to take a reserved operand 

to disable both halves of the TB. 

A-^sign permanent addresses to free locations (where possible) 

Ado a BUS/PRB.RD.PTE.K to microword ODFA to cure a deadlock problem 

that occurs when running 3 massbuses at the same time. 

Fix deposit to lORESET from the console to not take interrupts. 

Have halts detected in CHM tell console to look at the front panel. 

Change MFPR ACCS to use branch on FPA present not IRO rom. 

Initial release, 

;54807 ,BiN 



CMT098.MCX 
MPRCHM.MIC 



MICP02 1M(01) 28-N0V-83 
MTPR, MFPR, CHMX 



N 2 
16:30:35 CLOKX Rev 13.00, Clock rate = 160n5 
SELECT IPR 
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J ODAC, 0980,1C13,8A30,7PA/,00DB,8 

U OOAD, O88O,C592.A6F0,0OA7,00DA,9 

u ODAt, 088O,C592,A6F0,0Oi7,0ODA,9 

iJ ODAF, 0880,C592,'*6FO,OOA7,OODA,9 



U 0DA9, 0^18, 0036, ^.030, 00'i7, 0038,0 
J ODAB, OC8O,0O36,A03O,0OA7,00DA,C 



MTPR, MFPR, CHMX 



SELECT IPR' 



34808 JOC 

34809 

34810 ;***************************************************************************** 

Entry points MP. SELECT. IPR 



34811 

34812 

34813 

34814 

34815 

34816 

34817 

34818 

34819 

34820 

34821 

34822 

34823 

34824 

34825 

34826 

34827 

34828 

34829 

34830 

34831 



Input 


TEMPI 


Output 


TEMP2 


Resources 


RNUM 
FLA63 


Subroutines 


lE.OPCOD.DEC 



Internal Processor Register number 
J PR (TEMPI) if TEMPI is 0-D 

Cleared if privlledged instruction 



THIS ROUTINE DECODES THE REGISTER NUMBER IN MTPR AND MFPR 

INSTRUCTIONS. 

IT DOES A RETURN + 1 If IPR(RNUM) IS THE COh^RECT REGISTER. 

IT DOES A RETURN + 2 IF SP IS THE CORRECT REGISTER. 

IT DOES A RETURN + 3 IF IT IS A LEGAL REGISTER NOT ONE OF THE ABOVE, 

IT DOES A RPTURN + 4 IF AN ILLEGAL RFGISTER NUMBER. 

IT TAKES A PRIVILEDGED INSTRUCTION FAULT IF THE MODE IS NOT ZERO. 

CHARLIE'S FLOWS 3.2 



SEPERATE REGISTER NUMBERS 0-F FROM 
THE REST AND HANDLE SEPERATELY. 



;noi 

we MCFPDOFFSET], 
W8<31-30>?,NEXT/MP. SELECT. PI 



34832 

34833 .REGI0N/MPRCHM,R1L,MPRCHM.R1H/MPRCHM.R2UMPRCHM,R2H/MPRCNM,R3L,MPRCHM.R3H 

34834 -1100 

34835 MP. SELECT. IPR: 

34836 ; 1 1 00 

34837 we MCTEMPIJ.ANDN'OT.ZLITOCOF], 

34838 WX:EQ.0?,NEXT/MP. SELECT. IPR10 
34839 
34840 
34841 
34842 
3^843 
34844 
34845 
34846 
348;7 
34843 
34849 
34850 
34851 

34852 =01 

34853 MP. SELECT. f'l: 

34854 ;0: 

^4855 CLlAR FLAG3, 

34856 NE):T/IE.OPCOD.DEC 
34857 

34858 ;11 

34859 NEXT/MP. SELECT. IPR 



; 1 110 

U'B MPrPDOFFSETD, 
Vi3^31-30>?, NEXT/MP. SELECT. Pj 



; 1 1 11 — 

WB MCFPDOFFSET], 
Wa^31"30>?, NEXT/MP. SELECT. PI 



NOT FROM CONSOLE MODE 
PUSH PCBA(JC-2 
PRIVILEDGFD INSTRUCT1';', 



FROM CONSOLE MODE 
IGNORE PSL<CURM>. 



B 3 
CMT098.MCX MICRO? 1M(01) 28-N0V-83 16:30;i5 CLOKX Rev 13.00, Clock rate = 160ns 
MP.RCHM.M1C_ _ MIP.ft,JMFPR,...CHMX _ : SELECT l.PR __._ 
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U 0DB8, 0180, 1C13,8A31,F8^7, GODS, C 
U 0DB9, 0881.D5BE,ABB0,A0A7,00DC,0 



U ODCO, 0886, 25BE,A0BC, 80^7, 0000,1 

U 0DC1, 0C86,25BE,A0B7,80A7,0000,2 
U 0DC2, 0880,0036,40BO,OOA7,0000,A 
U 0DC3, 0^80, 0036,^780, 0207, 08DB,B A79* 

U ODBB, 0A80, 1592, AA30, 0047, 08DC,0 322* 

U OOBF, 0180,U10,0A30,20A7,08DC,0 384* 

U ODBC, 0380,0036,4080,00^7,0000,^ 

U ODBD, 0580,1C10,06n,A847,08DE,9 377* 

U 0DE9, 0180,1C10,06FUB847,080£,D 377* 

U 0DE8, 0D80,0EF6,A060,C047,0000,3 



34860 =0 

34861 MP. SELECT. JPR10: 

34862 ; 0-— -^ - — - 

34863 W8^M[TEMP13.ANDNOT,ZLJTOC3F3. 

34864 WXTEQ.0?,NEXT/MP. SELECT. JPR50 
34865 

34866 : 1 

34867 RNUMJUTEMP13 IPR CHECK? 

348^9 =00 

34870 MP. SELECT. IPR20! 

34871 

34872 

34873 

34874 

34875 

34876 

34877 

34878 

34879 



i'lCT'EMP2D.RCIPR,RD, 
RETURN C+1] 



;01— ' 

MtTE«P23,RCSP3, 
RETURN [+23 



;10 

RETURN C+43 



34 

34882 

34883 

3488A 

34885 =1011 

3488 

3488 

34888 

34889 

34890 

34891 

34892 

34893 =0 

34894 MP. SELECT. JPR50: 
34895 
34896 
34897 

34900 

34901 

34902 =01 

34903 

34904 

34905 

34906 

34907 

34908 



PSL<IS.CURM>? 

• 1011 ". 

WB MCTEMP13, 
WX:EQ.0?,NEXT/MP. SELECT. IPR20 

. 1 1 IT 

WB MCTEMP13-ZLITOC43, 
WX:EQ.0?,NEXT/MP. SELECT. IPR20 



;0' 

RETURN C*43 

We.MCTEMP13-?L]T0C41,3, 
we<31-'30>? 



; 01 - — -«- -.«- ^— ' 

W8 MCTEMP13-ZLITOC55.3, 
W8?51-30>?,NEXT/MP. SELECT. IPR60 



;11— -— -' 
f»L C24.3. 
RETURN [+3] 



REGISTER NUMBER MUST BE LESS THAN 64, 
DECODE REGISTER NUMBERS IN 0-F RANGE. 



REGISTER NUMBER = 8,9,10,11,12, OR 13, 
READ IPR(RNUM) FOR MFPR. 
SELECT IPR(RNUM). 



READ SP FOR MFPR. 
SELECT SP. 

REGISTER NUMBER = 5,6,7,14, OR 15. 
ILLEGAL REGISTER NUMBER. 

REGISTER NUMBER « 0,1,2,3, OR 4. 
CHECK IF IN KERNAL OR INTERRUPT MODE, 



IF SELECTING KSP WHILE IN KERNAL MODE 
SELECT SP INSTEAD. 



IF SELECTING ISP WHILE ON INTERRUPT 
STACK, SELECT SP INSTEAD. 



REGISTER NUMBER IS GREATER THAN 63. 
ILLEGAL REGISTER NUMBER. 

REGISTER NUMBER IS IN RANGE 16^-63, 
CHECK IN IF RANGE 41.-54, 



REGISTER NUMBER IS GREATER THAN 40. 
CHECK IF LESS THAN 55. 



REGISTER NUMBER IS IN RANGE 16.-40. 
LOAD PL FOR USE BY SOME MXPR'S 
RETURN AND DO A WIDE BRANCH ON TEMPI. 



CMT098.MCX 
MPRCHM.MIC 



MICR02 1M(01) 28-N0V-83 
MTPR, MFPR. CHMX 



C 3 
16:30:35 CLOKX Rev 13^00, Clock rate = 160ns 
SELECT IPR 
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U ODEO, OD80,OEF6,AOBO,C047,0000,3 
U ODEF, 0880, 0036, 4080,0047, 0000, A 



34909 =01 

5A910 MP. SELECT. IPR60: 

j4911 ;01 

3A912 PL,C24.],_ 

34913 RETURN [+33 
34914 

34915 ;11 

34916 RETURN C+4] 



REGISTER NUMBER IS iN RANGE 55.-63. 
LOAD PL FOR USE BY SOME MXPR'S 
RETURN AND DO A WIDE BhANCJI ON TEMPI. 

REGISTER NUMBER IS IN RANGE 41.-54." 
ILLEGAL REGISTER NUMBER. 



CMT098.MCX 
MPRCHM.MIC 



MICR02 1M(01) 
MTPR, MFPR, CHMX 



28-NOV-83 



16:30:35 
MTPR 



D 3 



U 0390, 0885, 2592, ^780, -ia07,0CDA,C A79* 

U 0391, 0081,D5BE,ABB0,A047,00DB,6 

U 0392, 0C8A,002C,7037,80A7,00E7,8 
U 0393, 0086,103A,A03D,80A7,00D9,D 

U 039^, 0080,C592,A6F0,00A7,00E5,1 



CLOKX Rev 13.00, Clock rate = 160ns 



MTPR' 
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34917 .TOC " MTPR, MFPR, CHMX 
3A918 

34919 ;***************************************************************************** 

MTPR src. rU procreg.rL 



34920 

34921 

34922 

34923 

34924 

34925 

34926 

34927 

34928 

34929 

34930 

34931 

34932 

34933 

34934 

34935 

34936 

34937 

34938 

34939 

34940 

34941 

34942 

34943 

34944 

34945 

34946 



Input 
Resources 



Subroutines 



Q 
MDR 

MM. TEMPO 

TEMPI 

TEMP2 

MSCAR 

STEPC 

D 

LONLIT 

PL 

VA 

SELECT. IPR 
IE. OPER. FAULT 
IE.ICR.SERV2 
IE.SERV.IP.TS2 



Source operand 

Destination processor register number 

Temp for writing interval timer regs 
Pass register ft to SELECT. IPR/ and temp 
Temporary 



Temporary 

MBZ checks 

Getting MSB set in rotater 



MTPR IS BROKEN INTO 3 SECTIONS. 

FOR GROUP 1 THE REGISTER NUMBER CORRESPONDS WITH RNUM FOR IPR(RNUH). 

FOR GROUP 2 SP (THE CURRENT STACK POINTER) SHOULD BE USED 

INSTEAD OF KSP OR ISP. 
FOR GROUP 3 A WIDE BRANCH MUST BE DONE ON THE REGISTER NUMBER. 
CHARLIE'S FLOWS 3.2 



34947 

34948 .REGI0N/IRDX.R1L,IRDX.R1H/IRDX.R2L,IRDX.R2H 

34949 =000 

34950 MP. MTPR; 



34951 

34952 

34953 

34954 

34955 

34V56 

34957 

34958 

34959 

34960 

34961 

34962 

34963 

34964 

34965 

34966 

34967 

34968 

34969 = 



;000 

RCTEMP1] MCMDRJ,PSL<IS.CURM>?, 
PUSH, NEXT/MP. SELECT. IPR 

;001 

RNUM RCTEMP11 IPR CHECK?, 
NEXT7MP.HTPR.GRP1 

;010 

RCSPJ Q Q D, 
NEXT/MP.MTPR.CHK.CON 

;011 • 

MCTEMPn^Q, NEXT/MP. MTPR. SPLIT 

. 1 1 ■) 

WB MCFPDOFFSET], 
WB<31-30>?,NEXT/MP.MTPR.BAD.IPR 



DECODE THE REGISTER NUMBER INTO 
ONE OF THREE GROUPS. 

**MB2 CHECK** 
SEPERATE RNUM 0-4 FROM OTHERS. 



GROUP 2, USE SP. 



GROUP 3, MOVE SOURCE TO TEMPI 



BAD IPR NUMBER FORM MP.SELECT-IPR 



CMT098.MCX 
MPRCHM.MK 
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U 0DB6, 0086, 103A,403D, 8047, 00D9,D 
U 0DB7, .088A,002C,703C,8047,00E7,8 



U 009D, 0C81, 2592, 4230, 0047, OODCO 



U 0DC8, 0084,002C,73BA,0047,00DC,4 
U 0DC9, 0880, 0039, FFFF,F847,00D9,E 

U ODCA, 0884, 002D,73BA, 8047, OODF,0 
\J ODCB, OB80,04O1,FFFF,F847,00D9,E 

U ODCC, 0884, 002D,73BB, 0047, 00E3,0 
U ODCO, 0180, 0EF6, 4030, 8047, OODA, 8 



34970 .RE6I0N/MPRCHM.R1L,MPRCHM.R1H/MPRCHM.R2L,«PRCHH.R2H/MPRCHH.R3L,MPRCHM.R3H 

34971 =10 

34972 MP.MTPR.6RP1: „ _ ...... 

34973 ;10 ; DO mi CHECKS ON NUMBERS 8, 9, A, B, CD- 

34974 MCTEHP1] Q,NEXT/MP. MTPR. SPLIT ; MOVE SOURCE TO TEMPI 

34975 " -.- . 

34976 ;'n ^ ; **HB2 CHECK*'^ 

34977 RCIPR.Rl Q Q^D, 

34978 NEXT/MP.WTPR.CHK.CON 
34979 

34980 MP. MTPR. SPLIT: 

54981 

34982 W6 MCMDR], 

34985 WB<5-0>?, 

34984 NEXT/MP. MTPR. BRANCH 

34985 

54986 =000000 

34987 MP. MTPR. BRANCH: 

34988 =001000 



:*4989 

34990 

34991 

34992 

34993 

34994 

34995 

34996 

34997 

34998 

34999 

35000 

35001 

35002 

35003 

35004 

35005 

35006 

35007 

35008 

35009 

35010 

35011 

35012 

35013 

35014 



; 001 000 

RCP08R3.Q Q D, 
WB<1-0>.NE-0?, 
NEXT/MP. MTPR. P08R 



; 001 001 

LONLIT C0F8C000003, 
NEXT/MP, MTPR. PXLR 



; 001 010 

RCP1BR3.D Q Q D, 
WB<1-0>.NE.0?, 
NEXT/MP. MTPR. P1BR 



; 001 Oil 

LONLJT.C7FC000003, 
NEXT/MP. MTPR. PXLR 



;001100 

RCSBR] D Q D, 
W8<1-05.RE.07, 
NEXT/MP. MTPR. SBR 



.001101 

PL„C22.3, 
NE5(T/MP. MTPR. SLR 



GROUP 3, DO A WIDE BRANCH. 



**MB2 CHECK** 



**MBZ CHECK** 



**MBZ CHECK** 



**MBZ CHECK** 



**MBZ CHECK** 



**MBZ CHECK** 



CMT098.MCX 
MPRCHM.MIC 
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MICR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160tis 
MTPR, MFPR, CHMX : MTPR 
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U ODDO, 0^8A,002C,73B9,AOA7,00E6,8 
U 0DD1, 0380, 0600, GOOF, F8A7,00DA, A 
U 0DD2, 0880,13B7,0010,07A7,OOE7,8 
U 0DD3, 0586, 1C12, 0030, 38A7,00DB,0 
U ODDA, 0080, F9C2,A03D,80A7, 0008,3 
U ODDS, 0886, FOOD, 72B0, 0047, OOEO, 6 
U 0DD6, 0080,C592,46F0,00A7,00E5,1 
U 0DD7, 0080,C592,46FO,OOA7,OOE5,1 
U ODDS, 0886,D036,A030,01E7,00E6,D 
U 0DD9, 0086,DO36,AO30,01E7,00E0,F 
U ODDA, 0O8O,C592,A6F0,00A7,00E5,l 

U OODB, 01B6,5D37,0032,B9A7,00E5,2 



35015 =010000 

35016 

35017 

35018 

35019 

35020 

35021 

35022 

35023 

3502A 

35025 

35026 

35027 

35028 

35029 

35030 

35031 

35032 

35033 

35034 

35035 

35036 

3S037 

35038 
35039 

35040 

35041 

35042 

35043 

35044 

35045 

35046 

35047 

35048 

35049 

35050 

35051 

35052 

35053 

35054 

35055 

35056 

35057 

35058 

35059 

35060 

35061 

35062 

35063 

35064 



; 01 0000 

RCPC6B]_Q Q D, 
WB<1-0>.NE.O?, 
NEXT/MP.MIPR.PCBB 



;010001 

LONLJT C3FFFFE003, 
NEXT/MP.MTPR.SCBB 



; 01 0010 

IPL MtTEMP13.RL.16, 
NEXT/MP. MTPR. CHK. CON 



; 01 001 1 

MCTEMP13 MB.AND.ZLIT0l7J, 
NEXT/MP. MTPR.ASTLVL 



; 01 01 00 

PL MSS MCSISR3, 
NESIT/MP.MTPR.SIRR 



; 01 01 01 

MCSISRD^D Q Q MB, 
WB<0>?,flE5jT/MP.MTPR.SISR05 



; 01 01 1 

WB MCFPDOFFSET], 

WB<31-30>?, NEXT/MP. MTPR, BAD, IPR 



• 010111 

WB MCFPDOFFSET], 

W8^31-30>?, NEXT/MP. MTPR. BAD. IPR 



; 01 1000 

MCMM. TEMPO] TCSR.IICR, 
NEXT/MP. MTPR. ICCS05 



;011001 

MCMM.TE . 

NEXT/MP. MTPR.NICRI 



MCMM,TEMPO]_TCSR.IICR, 



; 01 1010 

WB MCFPDOFFSET], 

W8?31''30>?, NEXT/MP, MTPR.8AD.IPR 



; 011011 

TOYCR MCTEMP3]^ZL1T16C57], 
STEPC"14., 

next/Wp.mtpr.todr 



REGISTER NUMBER 10 = PCBB. 

register number 11 = SCBB. 
REGISTER NUMBER 12 = IPL. 



REGISTER NUMBtR 13 = ASTLVL. 
CLEAR MBZ BITS 



REGISTER NUMBER 14 = SIRR. 

REGISTER NUMBER 15 = SISR. 

CHECK MBZ BIT. 

REGISTER NUMBER 16 IS RESERVID. 



REGISTER NUMBER 17 ^ CMIERR. 
CMIERR IS READ ONLY. 



REGISTER NUMBER 18 = ICCS. 
REGISTER NUMBER 19 = NICR. 
REGISTER NUMBER 1A = ICR (READ ONLY). 



REGISTER NUMBER IB « TODR. 
SETUP ADDRESS AND RESET TOYCN. 
STEPC WILL BE USED FOR LOOPING, 



CMT098.MCX 
MPRCHM.MIC 



MICROS 1M(01) 28-NOV' 
MTPR, MFPft. CHMX 



U ODOC, 0080,0D37,003A,0267,00E6,7 
U OODD, 008O,C592,A6FO,00A7,00E5J 
U ODDE, O48OJ59?,A2Q0,00A7,00E6,E 
U ODDF, 0980,0037-0030, 0267, 00E6, 7 
U ODEO, 0580,OD37,003A,02A7,OOE8,A 
U 0DE1, 0080, C592,A6F0, 0047, O0E5,1 
U 0DE2, 0580, 0D37, 0032, 0247, 00E8, A 
U 0DE3, 0C8/t,KF7,0A30,80A7,00E7,2 
U ODEA, 0C80,00B8,03BD,80A7,08E7,6 A03* 
U 00E5, 0880,0OB8,02BD,80A7,08EA,0 A00» 
U 0OE6, 0580, 0C87, 0030, A687,00E6,E 
U 0DE7, 0980, 0C87, 0030, 26 ^U■>E8,E 
U 0DE8, 0180,OEF6,A030,50A7,OOE9,0 



35065 

35066 

35067 

35068 

35069 

35070 

35071 

35072 

35073 

3S07A 

35075 

35076 

35077 

35078 

35079 

55080 

35081 

35082 

35083 

3508A 

35085 

35086 

35087 

35088 

35089 

35090 

35Q9I 

35092 

35093 

3509A 

35095 

35096 

35097 

35099 
35100 
35101 
35102 
35103 
3510A 
35105 
35106 
35107 
35108 
35109 
35110 
35111 
35112 
35113 
351U 
35115 



6 3 
■83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns Page 

: MTPR 

; 01 11 00- ; REGISTER NUMBER 1C =■• CSR5. 

TRAR ZLIT16C80J, ; TRAR,2 

NEXT7MP.MTPR.TU58 

;011101 ; REGISTER NUMBER ID = CSRD (READ ONLY), 

UB MCFPDOFFSET], 
W8<31-30>?,NEXT/MP,MTPR.eAD,IPR ; 

;011110 ; REGISTER NUMBER IE = CSTS. 

we MCTEMP1],WB<0>?, ; CHECK IF SETTING BREAK. 

NE5?T/MP. MTPR, CSTS 

;011111 ; REGISTER NUMBER 1F = CSTD. 

TRAR^ZLIT16C0J, 
NEXT7MP,MTPR.TU58 

;100000 ; REGISTER NUMBER 20 = RXCS. 

CRAR^ZLIT16C80], ; CRAR_2 

NEXT7MP. MTPR. CONSOLE 

; 100001 ; REGISTER NUMBER 21 - RXDB (READ ONLY). 

UB MCFPD0FFSET3, 

WB^31-30>?, NEXT/MP. MTPR. BAD. IPR ; 

; 100010 ; REGISTbR NUMBER 22 - TXCS. 

CRAR^ZLIT16CA03, ; CRAR.I 

NEXT7MP. MTPR. CONSOLE 

;1000n — ; REGISTER NUMBER 23 = TXDB, 

RCTEMP23 MCTEMP13.CLR18, ; CHECK IF ID FIELD IS 00, 
WX.EQ,0?,NEXT/MP.MTPR.TXDB 

; 1001 00 — '-: REGISTER NUMBER 2A = TBDR. 

WB .NOT.Q,WB<1-0>.NE.0?, ; CHECK IF DISABLING BOTH HALVES. 
NE5!T/MP. MTPR. TBDR ; 

;100101- --: REGISTER NUMBER 25 » CADR, 

we .NOr,Q,WB<0>?, ; SEE IF TURNING ON CACHE. 

NEJ!T/MP. MTPR. CADR 

;100110 ; REGISTER NUMBER 26 -- MCESR. 

MEMSCAR.ZLIT2AC8], 
NEXT/MPTMTPR.MEMERR 

;100111— — — ««*«- --; REGISTER NUMBER 27 = CAER. 

MEMSCAR.ZL1T2ACA]. 
N£XT/MP.MTPR,MEM£RR 

; 101000 - ; REGISTER NUMBER 28 = ACCS. 

PL [10.], ; CHECK IF ENABLING OR DISABLING, 

NE5!T/MP. MTPR. ACCS 



856 
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MPRCHM^MIC 
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U 0Df7, 0D86,1C37,003C,80A7,00E7,9 
U 0DF8. 0980. 0CB7, 0030, 0687, 00E9J 
U 0DF9, 0108, 0C37, 2030, 0AA7, 006^1,8 

U ODFA, 0480,003A,A03D,8AB7,00E9,3 
U ODFB, 0C8O,O5BE,403A,0AA7,0OE9,5 
U ODFC, 008O,C592,A6F0,00A7,0O£5,1 
U ODFD, 0A80, 0339,8030, 8287, 00E7, 8 
U ODFE, 0080,C592,';6FO,00A7.0OF5,1 
U ODFF, 0880,C592,A6FO,OOA7,017F,8 



35116 =110111 


35117 


35118 


35119 


35120 


35121 


35122 


35123 


35124 


35125 


35126 


35127 


35128 


35129 


35130 


35131 


35132 


35133 


3513-; 


35135 


35136 


35137 


35138 


35139 


35U0 


i5U1 


35U2 


35U3 


35UA 


35U5 


35146 


551A7 


35U8 


35H9 


35150 


35151 


35152 



; 1101 11 

MCTEMP1]^ZLIT0C400.3, 
NEXT/MP.RTPR.IORESET 



.111000 

MEI^^SCAR ZLIT24C0], 
NEXT/MP.MTPR.MME 



;1 11001 ' 

VA D ZLIT0C03, 

CLEAR FLAG1,NEXT/MP.MTPR.TBIA 



;111010 

VA 0, 

COMPLETE CPU BUS CYCLES, 

NEXT/MP.MTPR,TBJS 



;111011 — 

VA RCP08R3, 
NEST/MP.MTPR.TBDATA 



; 1 1 1 1 00-^ ™ ^ 

UB MCFPDOFFSET], 

WB?31-30>?, NEXT/MP. MTPR. BAD. IPR 



; 11 1101 

PME Q-RR.1, 
NEXT/MP.MTPR.CHK.CON 



; 1 1 1 1 1 

W6 MCFPDOFFSET], 

W8^31'-30>?, NEXT/MP. MTPR. BAD. IPR 



• 11111 1 

W6 MCFPDOFFSET], 
WB^31-30>?,NEXT/MP.MTPR.TBCK 



REGISTER NUMBERS 29 TO 36 ARE RESERVED 
REGISTER NUMBER 37 = lORKSET. 



REGISTER NUMBER 38 = MME. 

REGISTER NUMBER 39 = TBIA, 

INITIALIZE D AND 

CLEAR FLAG FOR CALL MP, INVALIDATE. TB 

REGISTER NUMBER 3A = T8IS. 

ADD THIS TO AVOID MASSBUS PROBLEM 



REGISTER NUMBER 38 ' TBDATA. 
LOAD ADDRESS FOR WRITING TB. 



REGISTER NUMBER 3C IS RESERVED. 



REGISTER NUMBER 3D = PMR. 
WRITE HARDWARE PME. 



REGISTER NUMBER 3E = SID (READ ONLY). 

REGISTER NUMBER 3F = T8CK 
CHECK FOR TB HIT 



CMT098.MCX 
MPRCHH.MK 



MICR02 1M(01) 28-NOV-83 16:30:35 
HTPR, MFPR, CHMX : MTPR 



2 :$ 
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U ODCA, O0AO,C59?,A6FO,O0A7,017D,9 
U 00C5, 0080, C592,A6F0, 0047, GOES, 1 

U 0D9E, 0O8OJ002,0A3D,A047,00DF,4 

U ODFA, 0080, C592,A6F0, 0047, 00E5J 
U 0DF5, 0586,1C93,8037,F8A7,00DA,7 

U 0DA7, 0C84,1592,403C,8047,00E7,8 



J ODFO, 0580, 0D31,06F8, 0047, 08DF,1 377* 

U 0DF1. 0080, C592,46F0, 0047, 00E5J 

U 0DF2, 0080, C592, 46F0, 0047, 00E5,1 
U 0OF3, OOAO,C592,46FO,0047,017D,9 



.*******♦************************ CONTINUATION OF GROUP 1 REGISTERS THAT 
;**,*********^*****«t**********r***** TAKE MORE THAN ONE WORD TO COMPLETE, 



35153 
35154 
35155 

35156 =0 

35157 MP^MTPR.POBR: 

35158 ;0 ; 

35159 WB MCFPDOFFSET3,STEPC.2, 

35160 WB?31-30>?,NEXT/MP.MTPR.DONE 
35161 

35162 ;1- :- — 

35163 WB MCFPOOFFSETJ, 

35164 W8^31-30>?,NEXT/MP.MTPR.8A0JPR 
35165 

35166 MP.MTPR.PXLR: 
35167 

W8 MCTEMP13.AND.RCL0NLIT], 

WXTEO.O? 



;0 

W6.MCFPD0FFSET], 

WB<31-30>?, NEXT/MP. MTPR. BAD. IPR 



. 1 — ^ 

MCTEMP1j_MB.ANDN0T.ZL I T2AC0FF] 



RCIPR.RJ MCTEMPn, 
NEXT/MP.flTPR.CHK.CON 



35168 

35169 

35170 

35171 =0 

35172 

35173 

35 174 

35175 

35176 

35177 

35178 

35179 

35180 

35181 

35182 =00 

35183 MP.MTPR.P18R: 

351 84 ; 00 • 

35185 W8 D+2LIT16C100J, 

35186 W8?31-30>? 
35187 

35188 MP.MTPR.PXSR: 

351 89 ; 01 r — — ' 

35190 WB MCFPDOFFSET], 

35191 W8^31-30>?,NEXT/MP.MTPR.BAD,1PR 
35192 

35193 MP.MTPR.SBRIO: 

35 1 94 ; 1 

35195 WB MCFPDOFFjET], 

35196 WB^31-30>?,NEXT/MP.MTPR.BADJPR 
35197 

35198 =1 1 ; 11 

35199 WB M[FPD0FFSET],STEPC 2, 

35200 W8^31-30>?,NEXT/MP.MTPR,DONE 



SETUP STEPC for CONSOL 



**HBZ CHECK** 

*^MB2 CHECK** 

**MB2 CHECK** 

**MBZ CHECK** 

**MBZ CHECK** 

**MBZ CHECK** 



**M8Z CHECK** 



**HB2 CHECK** 



**HBZ CHECK** 



SETUP STEPC FOR CONSOI. 



**MBZ CHECK** 



CMT098.MCX 
MPRCHM.MIC 



U 0E30, 0580,0CB2,0A37,F8A7.00DF,2 
U 0E31. 0080, C592,46F0, 0047,0055,1 

U 00A8, 0880,10F7,OA30,OOA7,08E3,4 323* 
U 0E3A, 0080, C592,A6F0, 0047, 00E5J 
U 0E35, OC84J592,A03C,8047,OOE7,8 



J 3 

MICROS 1M(01) 28-N0V-83 16:30:55 CLOKX Rev 13.00, Clock rate ~ 160ns 
MTPR, MFPR, CHMX : MTPR 

35201 =0 

35202 MP.MTPR.SBR; 
55203 ;0 - ; 

55204 w8 d.and.2lit24c0ff3, 
35205 wx:eq.o?,next/mp.«tpr.sbrio 

35206 

35207 ;1-"; - ; 

35208 WB MCFPD0FFSET3, 

35209 WB<31-30>?,NEXT/MP.MTPR.6AD.]PR ; 
35210 

35211 MP. MTPR, SLR: 
5521 2 ; ; 

U6 MCTEMPU.ASR.P, 
WX.EQ.O? 
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U 0t68, 0OAO,C592,46FO,O;47.017D,9 
U 0E69, 0080,C592,46FO,OU47.00E5,1 

U ODAA, OC80,0038,CA3D,4tKi7,OOE6,A 
U 0E6A, 0080, C592,46F0, 0047, 00E5J 
U 0E6B, 0886, E03A, 4030, 8047. 00E7, 8 



• ; 

WB^MCFPDOFFSETJ, 
W8?31-30>?,NEXT/MP.MTPR.8AD.JPR ; 

• 1 ; 

RFIPR.R] MCTEMPn, 
NEXT/MP.WTPR.CHK.CON 



.*A,^<^A<^*i«<^*H<^A<k**4t^«*««4*****«*« CONTINUATION OF GROUP 3 REGISTERS THAT 
;********»*********»*«*«***♦***** TAKE MORE THAN ONE WORD TO COMPLETE. 



35213 

35214 

55215 

55216 =0 

35217 

35218 

55219 

35220 

35221 

35222 

35223 

35224 

35225 

35226 

35227 =0 

35228 MP.MTPR.PCBB: 

55229 ;0 

35250 WB MrFPD0FFSET],STEPC.2, 
35231 we^31-50>?,NFXT/MP.MTPR.DONE 
55252 

35255 ;1 

35254 we MCFPDOFFSETD, 

35235 W8^31-30>?,NEXT/MP,MTPR.8AD.I;R 

35236 

35237 MP.MTPR.SC88: 

35258 ; — 

55259 WB^RCLONLITD.NOTAND.Q, 

35240 WXTEQ.O? 

35241 

35242 =0 ;0 « r » 

35243 WB MCFPDCFFSET], 

55244 W8^51-50>?,NEXT/'MP.MTPR.BAD,IPR 

35245 

55246 ; 1 

35247 HCSCBBD^Q, 

35248 NEXT/MPTMTPR.CHK.CON 



**MBZ CHECK** 
**MBZ CHECK'*-^ 

**MBZ CHECK** 
**M8Z CHECK** 
**M8Z CHECK** 



SETUP STEPC FOR CONSOL 



**MBZ CHECK** 
**MBZ CHECK** 

**MBZ CHECK** 
**MBZ CHECK** 
**M8Z CHECK** 



CMT098.MCX 
MPRCHM.MIC 
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MICR02 1W(01) 28-NOV-85 16:30:35 CLOKX Rev 13.00. Clock rate = 160ns 
MTPR, MFPR, CHMX : MTPR 
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U ODBC, 0180, U11, 0230, 1847, 08DC, 7 377* 

U 0OC7, 0C80, 1387,0000, 0707, 00E7, 8 

U ODCF, 008U,C592,A6F0,00A7,00E5,1 

U 0DB3, 0086,205A,A030,80A7,00D8,A 
U 0D8A, 0986, 2C12, 0030, 78A7,00D8.E 

U ODBE, 0080, 2810, 0860, 00A7,08E0,0 A10* 

U OEOO, 0880, 2387. 0010. 0787, OOEO, 2 

J 0E01, 00A0,C592,A6F0, 0047,0170, 9 

U 0E02, 0880, 2BC2, 4030, 8047, OODC, 6 

U 00C6, 0186, FAD2, 4030, 0847, 00E7, 8 



35249 MP.MTPR.ASTLVL; 

35250 ; "■ 

35251 we MCTEMP1]+ZLIT0C3J, 

35252 W8<5-0>? 
35253 

35254 =**0111 

35255 ; **01 1 1 

35256 ASTLVL MCTEMP1J.RL.24, 

35257 NEXT/MP.MTPR.CHK.CON 
35258 

55259 ; **1 1 1 1 

35260 WB.MCfPDOFFSETJ, 

352b1 WB<31"30>?,NEXT/MP.MTPR,8A0.IPR 

35262 

35263 MP,MTPR.SIRR: 

35264 ; -• • 

35265 MCTEMP2D.Q 
35266 
35267 

35268 
35269 

35270 

35271 

35272 

35273 

35274 =00 

35275 

35276 

35277 

35278 

35279 

35280 

35281 

35282 MP.MTPR.SIRRIO: 

3528^ ;10 

35284 PL MCTEMP2] 

35285 = 
35286 

35287 MrSJSR] MB.OR.ZLITPLCU, 

35288 NEXT/MP.HTPR.CHK.CON 



HCTEMP2]_MB.AN0.ZLIT0i:0F] 



■ ^^*>«>— •a<i»«9<«r«*»9' 



W8 MCTEMP2>PL,SJ7ECL0N63, 
SJ5ND CMP? 



;00 

SOFTiPR MCTEMP23.RR.16, 
NEXT/MPTHTPR.SIRRIO 



;01 " — 

W8^riCFPD0FFSET3,STEPC.2, 
W8?31-30>?,NEXT/MP.MTPR.DONE 



**MBZ CHECK** 
ADO 3 AND CHECK FOR CARRY INTO BIT 4. 



**«BZ CHECK** 



(CON'T vO HUX/Q.S SO HOVE TO TEMP) 
IGNORE S0URCE<31:4> 



COMPAf^E I PL OF THIS REQUEST WITH 
HIGHEST PENDING SOFTWARE REQUEST, 

NEW INTERRUPT REQUEST HAS IPL HIGHER 
THAN CURRENT SOFTWARE IPL, UPDATE 
HARDWARE REGISTER FOR ARBITRATION. 

INTERRUPT ALREADY REQUESTED AT 
THIS IPL, nON'T DO ANYTHING. 
SETUP STEPC FOR C0N5OL 



LOAD PL WITH IPL OF NEW REQUEST. 
UPDATE SISR. 



CMT098.MCX 
MPRCHM.MIC 



MICROS 1M(01) 28-N0V-83 16:30:35 
MTPR, MFPR, CHMX : HTPR 



L 3 



CLOKX Rev 13.00, Clock rate = 160ns 
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U 0F05, 0^86, 1B37, 0030, 00A7,000C,E 



U 0E06, 0C80,F9C2,4DFD,80A7,0CE0,5 
U 0FO7, 0080,C592,A6FO,OOA7,OOE5,1 

U ODCE, 0080, 13B7, 0010, 0787, 00E7, 8 



U 0E6C, OD86,OD12,0038,OOA7,OODE,A 



U 0E6D, 0880,D3B6,^.210,00A7,0CFa,3 337^ 

U ODEA, 0^80, 002D, 7030, 00A7, CODE, C 

U ODEC, 0586, 2C32, 0037, 8847, OODE,E 

U ODEE, 0180, 0C72, 2030, 4047, OODF, 6 

U 00F6, OC86,23B2,A010,0047,OOEO,3 

U 0E03, 0880,D002,A030,8167,OOE7,8 



35289 =00 

35290 =01 

35291 MP.MTPR.SISR: 

35292 ;01 

35293 MCTEMP1] PL, 

35294 NEXT/MP.WTPR.SISRIO 
35295 

35296 MP.MTPR.SiSROS: 

35297 ;10 • 

35298 PL_MSS MCSISR3, 

35299 WX<31-16>-NE,0?, 

35300 NEXT/MP.MTPR.SISR 
35301 

35302 ; 1 1 

35303 WB MCFPDOFFSETJ, 

35304 W8<31-30>?,NEXT/MP.MTPR.8AD.IPR 
35305 

35306 MP.MTPR.SISR10: 

35307 ; ■ 

35308 SOFTJPR MCTEMP1].RR.16, 

35309 NEXT/MPTMTPR.CHK.CON 
35310 

35311 =0 

35312 MP.MTPR.ICCS; 

35313 ;0 - 

55314 «[W1. TEMPO] M8. AND. ZLIT16C1003, 
35315 NEXT/MP.MTPR.JCCSIO 

35316 

35317 MP.MTPR.JCCS05: 

35318 :1 

35319 we .NOT. (MCMM. TEMPO]. RR. 16), 

35320 WB^5-0>?, 

35321 PUSH,NEXT/1E.ICR.SERV2 
35322 

35323 MP.MTPR.JCCS10: 

35324 

35325 

35326 

35327 

3S328 

35329 

35330 

35331 

35332 

35333 

35334 

35335 

35336 

35337 

35338 



D.O Q^D 



MCTEMP2].D.AND.ZLIT0C0F1] 



D„D.AND.ZL1T28C8] 
MCTEMP2]^D,0R.(MB.RR.16) 



tcSR MCMM. TEMPO]. OR. RCTEMP2], 
NEXT7MP,MTPR,CHK.C0N 



PREPARE TO LOAD SQFTIPR, 

GET IPL OF HIGHEST SOf yARP INTERRUPT. 
CHECK SISR<31:16>.NF.., 

SOME M8Z BITS WERE NOT ?ERO. 



LOAD HARDWARE REGISTER FOR ARBITRATING 
SOFTWARE INTERRUPTS. 



CATCH RETURN-1 FROM IE.ICR.SERV2 
USE CURRENT VALUES FOR TVP AND VP 



BEGIN INTERVAL TIMER SERVICE. 
BRANCH ON TCSR<SR,TR>. 



CAN'T DO MUX/Q.S SO MOVE TO D, 

CLEAR MBZ BITS IN SOURCE (EXCEPT ERROR) 

LOAD D WITH ERROR BIT ONLY. 

LOAD USER DEFINED BITS IN 

COMET ORIENTATION (E,1R,IE,SC,T,R) . 

TCSR.(E,TVPJRJE,SCJ,SR=OJR=0,VP,R) 



U OEOE, 0886,103A,A03D,8H7,00E0,A 



M 3 

CMT098.MCX MICROS 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 

MPRCHM,MIC MTPR, MFPR, CHMX : MTPR 

35339 =10 

353^0 MP.MTPR.NJCR: 

35341 ;10 - 

35342 INJR MCTEMP1] 0, 
35545 NEXT7MP.HTPR.RICR10 
55344 

35345 MP.MTPR.N1CR05: 

35346 ;n 

35347 WB .NOT.(MCM«.TeMP0D.RR.16), 

35348 WB<5-0>?, 

35349 PUSH, NEXT/IE. ICR.SERV2 
35350 

35351 MP.MTPR.NJCRIO: 
35352 

MCTEMP2D RLSPNICR.SPICRJ 
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U OEOF, 0880, D3B6, 0210, 0047, OCFB, 3 337* 

U 0E04, 0086, 25BE,403B, 8047, OOEO,D 

U OEOD, 0084, 1592, 403B, 8047, 00E2, 9 

U 0E29, 0482, 2592,4018, 8047, 00E2,F 

U 0E2F, OC80,13a6,OB50,0047,08E2,A 373" 



J 0E2A, 0580, DD12, 0032, 1967, 00E7, 8 
U 0E2B, 0186, DC92, 4030, 0847, 00E3, 6 

Li 0E36,, 0180,DD12,003A,1967,OOE7,8 



U 0E6E, 0080, 0037, 0032, 0267, 00E6, 7 
U 0E6F, 0180, 0037, 0036, 0267, 00E4, 4 



LOAD INTERNAL HALF OF NICR. 



BEGIN INTERVAL TIMER SERVICE. 
BRANCH ON TCSR<SR.rR>. 



RCSPNICR.SPICR3.MCTEMP1J 



R[SPNJ:R.SPICR].SIZ.MCTEnP2], 
SiZECWORO] 



MCTEMP1]<31-16>.EQ.FFFF? 



35353 
35354 
35355 
35356 
35357 
35358 
35359 
35360 
35361 
35362 
35363 
35364 

35365 =10 

35366 MP,MTPR.NICR20: 

35367 ;10 

35368 TCSR MCHM. TEMPO]. AND. ZLIT16C43], 

35369 NEXT7MP.MTPR.CHK.C0N 
35370 

35371 ; 11 -" 

35372 MLMM. TEMPO] MB.OR.ZLIT24C1] 
35373 

35374 ; 

35375 tcSRMCMM, TEMPO], AND. ZLIT16C143] 

35376 NEXT7MP. MTPR. CHK. CON 
35377 

35378 =0 

35379 MP.MTPR.CSTS: 

35380 ;0 

35381 TRAR ZLIT16C40]. 

35382 NEXT7MP.HTPR,TU58 
35383 

35384 ;1 — 

35385 TRAR ZLIT16C0C0] 



SAVE SPICR. 

LOAD SPNICR (DESTROYING SPICR). 

RESTORE SPICR. 

TEST SPNICR FOR ALL ONES. 



SPNICR IS NOT ABOUT TO OVFLW CLEAR TVP 
RELOAD TCSR, BE SURE AND NOT 
CLEAR TCSR<E,IR,SR,TR>. 

SPNICR IS ABOUT TO OVERFLOW, 
SET TVP. 



; RELOAD TCSR, BE SURE AND NOT 
CLEAR TCSR<E,IR,SR,TR>. 



NOT SETTING BREAK 
TRAR^I 



SEND BREAK CHARACTER 



CMT098,MCX 
MPRCHM.MIC 



N 3 
M1CR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
MTPR, MFPR, CHMX : MTPR 
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U OEAA, 0886,?036,A030,03E7,00EA,B 
u OEAB, 0980,2012, A030,82E7, GOES. 

U 0E50, 018( ,2D12,A032,O2E7,0OE6,E 

U 0E52, 0C86,103A,A37D,80A7,00D9,F 
U 0D9F, 099fc,2D37,0031,OOA7,OOE5,7 
U 0E57, 0998,0EF6,A030,00A7,00E5,8 
U 0E58, OD8O,OF76,4030,A0A7,00E5,A 

U 0E5A, 0D86,3D37,0030,89A7,00E5,C 



0E70, 0586, 3010, 0030, 09A7,00E5,C 

U 0E71, 00A0,C592,^6F0,00A7,017D,9 

LI 0E5C, 0A80,3002,'^030,81A7,00E5,E 

U 0E5E, 0880J07E,6030,81A7,OOE6,0 

U 0E60, OA86,1277,0050,AOA7,OOE6,2 

u 0E62, 0980, 0033, ^3^1, 81A7,00E?,0 



35386 

35387 

35388 

35389 

35390 

35391 

35392 

35393 

3539A 

35395 

35396 MP.MTPR.TODR: 

35397 

35398 

35399 

35A00 =111 

35401 



MCTEMP23,TIJ58REGS 



READ CURRENT COLD START FLAG 



tu58RE6S^MCTE«P2],0R,ZLIT16C1i'j ; SET TU58 BREAK 



TU58REGS MCTEMP23.0R.ZLIT16C40J . ; CLEAR TU58 BREAK 
NEXT/MP.flTPR.CSTS ; 



MCTEMP1] Q, 
STEPC.GETA? DECBY4 



MCTE«P2]_ZLIT16C20],DEC STEPC 
PL_C0J,DEC STEPC 

SLicio.r 



TOyCft MCTEMP3J 2LJT16C173, 
NEXT/flP. MTPR. TDDR, ADR 



MOVE SOURCE TO MTEMP FOR SHIFTING. 
STEPC.10. (DON'T ACUTALLY BRANCH) 

CONSTANT FOR ENABLING MEMORY, STEPC^9. 

USED TO EXTF.mCT DATA NIBBLE, STEPC,8. 

USED TO EXTRACT DATA NIBBLE. 



35402 
35403 
35404 
35405 
35406 
35407 
3i408 
35409 
35410 
35411 
35412 
354i3 

35414 =0 

35415 MP.MT.^R.TODR.LP: 

35416 ;0 

35417 TOYCR MCTEMP3] MB-ZLIT16C1], 

35418 NEXT/flP, MTPR. T^DR. ADR 
35419 

35420 ; 1 - — 

35^.21 STEPC.2, 

35422 W8 MlFPDOFFSET], 

35423 W6^31-30>?,NEXT/MP. MTPR. DONE 
35424 

3542t> MP.MTPR.TODR. ADR: 
35426 

35427 TOYCR MCTEMP3J.0R.RCTEMP2] 
35428 

35429 ; ; 

35430 TOYCR D (MCTEMP1].XZ) .0R.RCTEMP2J ; EXTRACT DATA NIBBLE, WRITE TOYOS. 
35431 

35432 ; ; 

35433 MCiEMPl] (MB RCTEMP1]) ,RR.4 ; SETUP NEXT DATA NIBBLE 
35434 

35435 ; ; 

55436 rOYCR D.XOR.ZLin6[30], ; DISABLE MEMORY, END TOYOS WRITE CYCLE. 
35437 P8Z STEPC?,NEXT/MP.MTPR.T0DR.LP ; 8 NIBBLES WRITTEN? 



LOAD NEXT TOYOS ADDRESS. 



RESET STEPC INCASE CONSOLI: MODE. 
DONE WRITING TOYOS. 



LATCH TOYOS ADuRESS. 



CMT098.MCX 



U 0E67, 0080J3B7,0010,02E7,OOE7,8 

U 0E8A* 0880,13B7_.0010..02C7,00E7,8 

U 0E8B. 0A80, 1387,0000, 0607, 00E7, 8 

U 0E72, 0980,2D93,^A30,7847,00E7,A 
U 0E73, 0180, 0037, 0030, 02^7, 00E8, A 

U 0E74, 0O8O,C592,A6FO,00A7,O0E5J 

U 0E75, 0980,1C10,0BA0,2047,08E2,C A13* 

U 0E2C, 0OS0,e592,A6FO,00A7,OOE5,1 

U 0E2D, 0980,0037, 0036, 0267, 00E8,C 

U 0E2E, 058C,1C10,0SA0,10A7,08E3,2 413* 
U 0E32, 0C80,0036,4030,00A7,00E7,8 

U OE33, 0081, DC37, 0030, 0047, 0082, 3 



B 4 

MICROS 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13,00, Clock rate = 160ns 
.MTM* _MFPR,.CHHX : HTPR ,_.. 

35438 MP.MTPR,TU58: 

35439 ; — 

35440 TU58REQS„MCTEMP1],RRJ6, 

35441 NEXT/MP.flTPR.CHK.CON 
35442 

35443 MP,MTPR.CONSOLE: 

35444 ; — 

35445 CONREGS MCTEMP1J.RR.16, 

35446 NEXT/MPTMTPR.CHK.CON 
35447 

35448 MP.MTPR.MEMSCR: 

35449 •-«-«*.•,•.•.•«•*.*#-#«*,««.-.-*--•.-.-.•.■■---• 

35450 MEMSCR MCTEMPn,RL.24, 

35451 NEXT/MP.MTPR.tKK.CON 

35452 =0 

35453 MP.MTPR/.X08: 

35454 ;0 

35455 W8„MCTEMP23.X0R,ZLIT8C0F3, 

35456 WX,EQ.0?,NEXT/MP.MIPR.TX0B.10 
35457 

35458 ; 1 — 

35459 CRAR 2LIT16E03. 

35460 NEXT7MP.MTPR, CONSOLE 

35461 =0 

35462 MP.MTPR-TX08.10: 
35465 .()^«««-.*^^«.-^— .-———— ——-.-. 

35464 WB^MCFPDOFFSETD, 

35465 WB<31-30>?,NEXT/MP,MTPR.eA0.IPR 
35466 

35467 ; 1 — — 

35468 W8 MCTEMP1]-2LIT0C4]- 

35469 SI5ND CMP DEF?,SIZECBYTE] 

35470 "00 

35471 MP.MTPR.RESV.OPER: 
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i'"^ITE MEMORY STATUS AND CONTROL 
hcGISTER SPECIFIED BY MEMSCAR. 



; CHECK IF ID FIELD IS OF, 

; ID FIELD IS 0. TRANSMIT CHARACTER, 
» 

; ID MUST BE 00 OR OF. 



; ID FIELD IS OF, 

; DECODE DATA FIELD FOR ID FIELD = OF. 



35472 

35474 
35475 
35476 
35477 
35478 
35479 
35480 
35481 
35482 

35483 « 

35484 :=10 
35485 
35486 
35487 
35488 
35489 



;00 



We.MCFPDOFFSETL 
We^3l-?0>?.N6XT/MP.MTPR,AAD.fPR 



«l«i«S<^«a4B* 



;01 

TRAR^2LIT16C0C03, 

NEXT7MP.MTPR,TXD8,20 



. 1 — "- ' 

we mctempi]-zlitoc23, 

SliSND CMP DEF?,S1ZECBYTE3 



;10— — 

NEXT/MP.MTPR,CHK.CON 



.11- ^™™ --.. 

ftNUM^C03> 
NEXT780.B00T.CLR. FLAGS 



DATA > 04. 

ONIY F0O,FO1,F02,F05, F04 ARE LEGAL. 

DATA 5 04, CLEAR COLD START BIT, 



DATA < 04. 

CHECK IF DATA = 02, 



DATA = 00,01 AND 03 ARE NOPS. 



ZERO TO HAVE BOOT DO UVERFY, 
DATA = 02 DO A BOOT. 



!>4i_»_Ar 



C 4 
CMT098.MCX MICROS 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 

MPRCHM.MIC HTPR, MFPR, CHMX : MTPR 
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U 0E8C, 0980,0037. 0030. 02E7,00E7, 8 

U 0E76, 0980, 0CB7, 0030, 0687, 00E2,C 

U 0E77, 0180,OCB7,003OJE87,00E8,8 
U 0E8D, 0080, 0587,0030, 0607, 00E7, 7 

U 0E40, 0D80,0CB7,0030,3687,00E8,8 
U OEAl, 0980, 0DF7, 2032, 0047, 0A87,B 



U 0E42, 0D81,BC11,02F0,25A7,00E4,5 
U 0E43, 0D80, 0C87, 0030, 3687, 00E8,B 



U 0E45, 0980,OC30,2A30,0847,08E4,2 384* 
U 0E46, 0980,OC30,2A30,0847,08E4,2 384* 
U 0E47, 0080, C592,46F0, 0047, 04F6,D 



35490 MP.MTPR.TXD8.20: 

35491 ; - 

35492 TU58RE6S ZLIT16C0], 
55493 NEXT/MP.RTPR-CHK.CON 

35494 =0 

35495 MP.MTPR.TBDR: 

35496 ;0 

35497 MEHSCAR.ZL1T24C0], 

35498 NEXT/MPTHTPR.RESV.OPER 
35499 

35500 MP.MTPR.TBDR. 05: 

35501 ;1 

35502 MEMSCAR ZL1T24C3J, 

35503 NEXT/MPTMTPR.MEMSCR 
35504 

35505 FREE.0E8D: 

35506 ;******L0CATI0N NOT USED********; 

35507 MEMSCR 0,NEXT/MP.MTPR.TeDR.05 ; 

35508 =00 

35509 MP.MTPR.CADR: 

35510 ;00 ; 

35511 MEMSCAR ZLIT24C63, 

35512 NEXT/MPTMTPR.MEMSCR 
35513 

35514 ;01 — ; 

35515 D ZLJT4C40], 

35516 PDSH, NEXT/IN. VA^O 
35517 

35518 MP.MTPR.CADR05: 

35519 ;10 ; 

35520 VA VA+4 CLEAR CACHE, 

35521 MMTALLOW.INT?, 

35522 NEXT/MP.MTPR.CADRIO 
35523 

35524 ; 11 ; 

35525 MEMSCAR„ZL1T24[63, 

35526 NEXT/MPTMTPR.MEMSCR ; 

35527 =00 

35528 =01 

35529 MP.MTPR.CADR10: 

35530 ;01 ; 

35531 D D-ZLIT0C1], ; 

35532 w5i,EQ.0?,NEXT/MP,MTPR.CADR05 ; 
35533 

35534 ;10 ; 

35535 D D-ZLi;0C1], ; 

35536 W3?.EQ.0?,NEXT/MP.MTPR.CADR05 j 
35537 

35538 ;11 i 

35559 WB MrFPDOFFSETJ,WB<31-30>?, j 

35540 PU5H,NEXT/1E,SERV.IP.TS ; 



MEMSCAR IS NOT NEEDED HERE ANYMORE 
DO NOT DISABLE BOTH HALVES, INSTEAD 
TAKE A RESVERED OPERAND FAULT 



CATCH RETURN-1 IF ONLY TIMER 
OR CONSOLE MODE. 



SERVICE INTERRUPT OR TIMER 
CHECK IF IN CONSOLE MODE. 



...J 



U 0E8E, 0086, 2056, 4030, 06^7, 00E8,F 
U 0E8F, 0080, 2293, 8000, A607,00E7, 8 

U 0E90, 0880, 1177, 0030, 02A7,00E7, 8 



CMT098.MCX 
MPRCHM.MIC 



D 4 
MICR02 1H(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
HTPR, MFPR, CHMX : MTPR 
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U 0E7b, 00A0,C!>^?.A6FU, 0047,0170, 9 
U 0E79, Co30,0036,42F0,0043,007E,8 

U 07E8, C186JC10,0A70,0843,08E7,8 378* 
U 07E9, OOvH6Jc:<7,003C,8047,OOE7,9 

U 0/EA, vC"6,1C37,0AFr,8047,04F7,0 



; FETCH CURRENT CONTENTS 



35541 MP.MTPR.HEMERR: 

35542 

355'»3 MCTEMP2]^HEHSCR 

35544 

35546 MEMSCR MCTEMP23-ANDNOT. (RCTEMP1 j!rL.24), ; BIT CLEAR MEMORY REGISTER 

35547 NEXT/MP.MTPR.CHK.CON 
35548 

35549 MP.MTPR.ACCS: 
35550 

35551 FPA. ENABLE MCTEMP13.RR.P, 

35552 NEXT/MP.MTPR.CHK,C0N 

35553 =0 

35554 MP.MTPR.CHK.CON: 

35555 MP.MTPR.JORESET-1: 

35556 ;0 

35557 WB MCFPD0FFSET3,STEPC 2, 

35558 WB<31-30>?,NEXT/MP.MTPr.DONE 
35559 
35560 MP.MTPR.JORESET: 



WRITE S0URCE<15> TO FPA ENABLE. 



SETUP STEPC FOR CONSOL 



35561 

35562 

35563 

35564 7E8: 

35565 

35566 

35567 

35568 

35569 7E9! 

35570 

35571 

35572 

35573 7EA: 

35574 

35575 

35576 



;1 

10 RESET, MM. ALLOW. INT? 

;00*******FORCE ADDRESS********* 

10 RESET, 

MCTEMP1] MB-ZLITOCU, 

WX.NE.0?,NEXT/MP.MTPR.I0RESET-1 

;01*******FORCE ADDRESS********* 
MCTEMP1] ZLIT0C400.J, 
NEXT/MP.RTPR.IORESET 

;10*******FORCE ADDRESS********* 
MCTEMP1D.ZLIT0C400.D, 
INTPEND Or TIMER?, 
PUSH, NEXT/IE. SERV. IP. TS2 



CHECK FOR INTERRUPTS 
(UNLESS FROM CONSOLE) 



RESTART lORESET AFTER TIMER SERVICE 
START OVER AGAIN IF ONLY TIMER 



C^^T098.MCX 
MPRCHM.MiC 



M1CR02 1M(01) 28-N0V-83 16:30:55 
MTPR, MFPR, CHMX : MTPR 



E 4 



CLOKX Rev 13.00, Clock rate 160ns 
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u 0E9!, OC8AJ3B7.0003,4607,OOE9,4 
U 0E4_8. O581,BD8l,0030,2507,04E5,A 

U 0E49, O5O8,0CB7,22F4,OAA7,0AEA,C 
U OEAA, O481,A0O2,A03D,8A87,00E7,8 



U 0E4C, 0D81,BDBl,0O3O,25O7,0OE5,4 
U OEAE, 0C80, 0036, AAFO, 0047, 00F7,0 

U 0E92, 0r8O,003A,403D,80A7,0OE7,8 
U 0E93, OC81,B58E,A03D,8507,OOE9,4 

U 0E94. 04S1.A592,4030,0487,OOE7,8 
U 0E91), 0884, U77, 0030, 4047, 00E9, 6 
U UE96, 0081 ,e5aE, 4030, 4507, 00E7, 8 



. 01 

va d zlit24c80], clear fla61, 
mm.aElow.int?, 

PUSH,NEXT/MP.MTPft.T8IA20 

. 1 

PC_MCPC],NEXT/MP.MTPR.CHK.CON 



35577 MP.MTPR.MME: 

35578 ; ; SAVE IN RTEMP13 FOR THE CONSOLE. 

35579 MEMSCR RCTEMP133 MCTEMP13.RL.24,; WRITE MME BIT. 

35580 NEXT/MP.MTPR. FLUSH. XB 

35581 =00 

35582 MP.MTPR.JBIA: 

35583 ;00 

35584 TB D+2LIT8C4J, 

35585 PUSH, NEXT/MP. INVALIDATE. TB 

35586 
35587 
35588 
35589 
35590 
35591 
35592 
35593 

35594 = 

35595 =00 

35596 MP.MTPR.T8IA20: 

35597 ;00 

35598 TB D+ZLIT8E4D, 

35599 NE3?T/MP. INVALIDATE. TB 
35600 

35601 =10 ; 1 

35602 INTPEND OR TIMER?, 

35603 NEXT/IE. SERV. IP. TS2 

35604 = 

35605 FREE.0E92: 

35606 ;******L0CATI0N NOT USED******** 

35607 WB Q, 

35608 NE5!T/MP.MTPR,CHK.C0N 
35609 

35610 MP.MTPR.T8IS: 

3561 1 

35612 TB RCZEROD 
35615 

35614 MP. MTPR, FLUSH. XB: 

35615 ; ' 

35616 FLUSH XB, 

35617 NEXT/MP.MTPR, CHK. CON 
35618 

35619 MP.MTPR.T8DATA: 
35620 

35621 RCTEMP1D.MCTEMP1J.RL.9 

35622 
35623 

35624 TB RCTEMP1], 

35625 NE5!T/MP.MTPR.CHK,C0N 



INITIALIZE ALU, MUX, ROT, AND LITRL 
THESE FIELDS ARE THE SAME IN THE LOOP 



INVALIDATE SYSTEM SPACE TB. 
CHECK IPEND OR TS (IN CSA<1>). 
PUSH FOR JUMP TO MP. INVALIDATE. TB 

CATCH RETURN FROM MP. INVALIDATE. TB 
FLUSH THE XB. 



INITIALIZE ALU, MUX, ROT, AND LITRL 
THESE FIELDS ARE THE SAME IN THE LOOP 



SERVICE THE INTERRUPT OR TIMER. 



SET CONDITION CODES. 



INVALIDATE TB ENTRY 



ROTATE FOR LOADING INTO TB, 
LOAD DATA INTO THE TB. 



CMT098.MCX 
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F 4 



CLOKX Rev 13.00, Clock rate = 160ns 



Page 868 



•J 1VFB, 0A80,003A,A02D.9AA7,017F,C 

U 17FC, OC80/w036,4780,005F,097D,E 479^^ 

U 17Du, 0£i8D,C592,A6F0,00A7,00EA,D 

C 17DF, C'Cl^0.C592,A6F0,08E7,00EA,D 

u OEAD, OOS6,C5BE,A13D,80A7.003F.9 



U Ol-^f, oa9C-0056,A033.0087,008A,F 
J 1709, y080,003A,412D,9047,003F,9 

U 1^DS.. Cdt^Jt, 0036,4033, 0087, 008A,F 



U UE51, 0418, 0056, 4030, 0047, OOFF, 8 
U Oc:i3. 05A6. 7087,0030,8847, 0096, C 



;*********FORCE ADDRESS********* 
PR08E READ?,SJZECaYTE3 

;1110*****FORCE ADDRESS********* 
WB MCFPDOFFSET], 
WB<31-30>?,NEXT/MP.MTPR.EXIT 

;1111*****F0RCE ADDRESS********* 
SET V,WB MCFPDOFFSETD, 
WB<31-30>?,NEXT/MP.MTPR.EXIT 



35626 17FB: 

35627 MP.MTPR.TBCK: 

35628 ;11*******F0RCE ADDRESS********* 

35629 VA,Q,SIZECL0N6],CC0P2 
35630 

35631 17FC: 
35632 
35633 

35634 17DE: 
35635 
35636 
35637 

35638 17DF: 
35639 
35640 

35641 =01 

35642 MP.MTPR.EXJT: 

35643 ;01 

35644 MCFPDOFFSET] RCZER03, 

35645 IRD1 
35646 

35647 MP.MTPR. RESET. STEPC: 

35648 , 1 1 — 

35649 DEC STEPC, 

35650 RCTEMP12: PSL, 
3565! NEXT/CN. PROMPT 

35652 17D9: 

35653 MP.MTPR.DONE: 

35654 ;01*******F0RCE ADDRESS*********; 

35655 WB Q,CC0P2,SIZECL0N63,JRD1 ; SET CONDITION CODES ON SOURCE 
35656 

35657 17D8; ;11*******F0RCE ADDRESS*********; 

35658 DEC STEPC, ; RESET STEPC FOR CONSOLE TYPING. 

35659 RCTEMP123 PSL, ; SAVE PSL FOR CONSOLE- 

35660 NEXT/CN. PROMPT ; RETURN TO CONSOLE MODE FLOWS. 
35661 

35662 =01 

35663 MP.MTPR.BAD.JPR: 

35664 ;01 ; 

35665 CLEAR FLAG3^ ; PUSH PCBACK-2 

35666 NEXT/IE. OPER. FAULT ; TAKE A RESERVED OPERAND FAULT. 
35667 

35668 ; 1 1 -— ; 

35669 MCTEMP7] ZLIT24Cn3,STEPC,2. 

35670 NEXT/CN. ERROR ; RETURN TO CONSOLE MODE FLOWS, 



LOAD VA FOR DOING PROBE AND SET CC. 

CHECK FOR A TB HIT. 

NOT A HIT LEAVE V BIT CLEAR 

TB HIT, SET THE V BIT 

LABEL USED BY lANDE 

CLEAR FLAGS IN FPDOFFSET FOR lANDE. 



RESET STEPC FOR CONSOLE TYPING. 

SAVE PSL FOR CONSOLE. 

RETURN TO CONSOLE MODE FLOWS. 



.,-. i 



CKTOvti^MCX 



MICR02 1M(01) 
MTPR, MFPR, CHMX 
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U OeS^, 0iaO,ODB1,2330,2536,00E5,A 

U Oh55, O5i9,BDBl,05F0,2507,00E5,4 
U 0t56, 08;>0,0036,40BO,OOA7,OOOOJ 



MTPft, MFPR, CHMX 



MP. INVALIDATE. TB' 



35671 .TOC ' 

35672 

35673 ****************************************************************************** 

Entry points MP. INVALIDATE. TB 



Input 

Output 
Resources 



35674 
35675 
35676 
35677 
35678 
35679 
35680 
35681 
35682 
35683 
35684 
35685 
35686 
35687 
35688 
35689 
35690 
35691 
35692 

35693 =00 

35694 MP. INVALIDATE. TB: 
35695 
35696 
35697 
35698 
35699 
35700 
35701 
35702 
35703 
35704 
35705 
35706 
35707 s 



VA a D Address to begin invalidating at- , 
STEPC Count of double TB entries to invalidate 

FLAG1 If clear will invalidate 32+STEtX entries 

FLA61 Set always 
STEPC Zero always 

VA & D Used to address TB 



NOTE: It is necessary for proper invalidation that D<8> - 0. 
Also the cycle that calls this routine MUST have the same 
ALU, MUX. ROT, LIT, and LITRL fields as the invalidation 
loop instruction, it cannot however be used as part 
of the invalidation. 

***t***** ******************************************************* ***********'** 



;00- 

VA.D D+ZLIT8C4] INVALIDATE TB, 

D87 Stepc?, 

NEXT/MP. INVALIDATE. TB 



■ 01 

TB D+ZLIT8C4], 

SET FLAG1, 

FLAG1 ?, NEXT/MP. INVALIDATE. TB 

; 1 0- • 

RETURN C+1] 



INCREMENT VA IN BIT 10. 
LOOP. 

DO LOOP TWICE. 



L 
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U 050!). 0->80,0C37, 0030, 0907, 0039, 8 



U 0598, 0885, 2S92,A7B0, ^207, 0CDA,C ^79^ 
o 0399, 0A80,0036,A030,0^E7,O0DA,6 

U 039A, C^.80,0036,A030,0AE7,00DA,6 



MTPR, MFPR, CHMX 



: MFPR' 



35708 ,T0C ' 

35709 

35710 ; ***************************************************************************** 

MFPR procreg.rl, dst.wl 



Input 
Resources 



Subroutines 



MDR 

MM. TEMPO 

TEMPI 

TEMP? 

MSCAR 

PL 

SL 

LONLJT 

SELECT. IPR 
IE. OPER. FAULT 
IE.ICR.SERV2 
0S.WRT1 
IL.MOV.B.W-L.MEM 



35711 

35712 

35713 

357U 

35715 

35716 

35717 

35/18 

35719 

35720 

35721 

35722 

35723 

3572A 

35725 

35726 

35727 

35728 

35729 

35730 

35731 

35732 

35733 

35734 

35735 

35736 

35737 

35738 .REGI0N/IRDX.R1L,1RDX.R1H/IRDX.R2L,IRDX,R2H 

35739 MP.MFPR.rPA: 

357A0 ; 

357-i1 STEPC.ZL1T0C13 

35742 

357A5 =000 

35744 MP. MFPR: 

35745 :000 

35746 RCTEMP1] MCMnR],PSL<IS.CURM>?, 

35747 PUSH, NEXT/MP. SELECT. IPR 
35748 

35749 ;001 — — — — 

35750 MDR 0, 

35751 NEXT/MP.MFPR.CHK.CON 
35752 

35753 MP. MFPR, WRITE; 

35754 ;010 

35755 MDR 0, 

35756 NEXT/MP. MFPR. CHK. CON 



Source processor register number 

Temp when reading interval timer regs 
Pass register # to SELECT. JPR 
Temporary 



Share writing of destination 



MFPR IS BROKEN INTO 3 SECTIONS. 

FOR GROUP 1 THE REGISTER NUMBER CORRESPONDS WITH RNUM FOR IPR(RNUH). 

FOR GROUP 2 SP (THE CURRENT STACK POINTER) SHOULD BE USED 

INSTEAD OF KSP OR ISP. 
FOR GROUP 3 A WIDE BRANCH MUST BE DONE ON THE REGISTER NUMBER. 

CHARLIE'S FLOWS 3.2 
***************************************************************************** 



LOAD STEPC TO INDICATE PRESENCE OF FPA 



DECODE THE REGISTER NUMBER INTO 
ONE OF THREE GROUPS. 



USED TO CLEAR Q FOR CONSOLE 



USED TO CLEAR Q FOR CONSOLE 



CMT098.MCX 
MPRCHM.MIC 
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U 0'^9B. OU80J592,A230,04E7,OOE0,0 
Lj 0i9C. 0U8O,C592,46F0,00^7,0OE5,D 



U 0E10, OL86,25BE,AO39,4047,00DA,6 
'J 0E11, 0r;8A.f:592, ^030,8047, OODA, 6 
OEIc. vi9i36,c"EF6,A030,8087,OOE9,7 
U Otn, 0i)8o,i?EF6,A030,C7A7,00E9,9 
U OEU. 0030. 1592, A6F0, 00^7, GOES, 
J 0E15, 038A, 1-592,4030,8047, CODA, 6 
U 0E16, 0080,C592,46FO,OOA7,OOE5,D 



;011 



MDR 0, 

we WCTEMPl],WB<5-0>?, 

NE5!T/MP.MFPR. BRANCH 



; USED TO CLEAR FOR CONSOLE 
; GROUP 3, DO A WIDE BRANCH. 



35757 
35758 
35759 
35760 
35761 
35762 
35763 
35764 

35766 rRE6I0N/MPRCHM.R1L,MPRCHM.R1H/MPRCHM.R2L,HPRCHM.R2H/MPRCHM.R3L,MPRCHM.R3H 

35767 =000000 

35763 MP.MFPR.BRANCH: 



. 1 00 

WB MCFPD0FFSET3, 
WB?31-30>?,NEXT/MP.MFPR.8AD.IPR ; 



; BAD iPR NUMBER FROM MP. SELECT. IPR 



35769 =010000 ; 01 0001 

M[TEMP23_RCPCBB3, 



35770 
35771 
35772 
35773 
35774 
35775 
35776 
35777 

^:?^8 

.:- 

^>/- 1 

.<I2 
35783 
35784 
15785 
35786 
35787 
35788 
35789 
35790 
35791 
35792 
35793 
35794 
35795 



next/mp.Rfpr.chk.con 



;010001 

6CTEMP23 MCSCBB], 

next/mp.Rfpr.chk.con 



; 01 0010 

MCTEMP2] PSL,PL^C16J, 
NEXT/MP.RFPR.IPC 



;010011 — 

mctemp23 astlvl,pl^c24,], 
next/mp.Rfpr.astlvC 



; 01 01 00 

WB MCFPDOFFSETD, 
we^31-30>?,NEXT/MP.MFPR.aAD.]PR 



•010101 

rctemp23 mcsjsr], 
next/mp.Rfpr.chk.con 



; 01 01 1 

WB MCFPD0FFSET3, 
WB^31-30>?,NEXT/MP.MFPR.8AD.IPR 



REGISTER NUMBER 10 = PCBB. 

REGISTER NUMBER 11 = SCBB. 

REGISTER NUMBER 12 = IPL. 

REGISTbR NUMBER 13 = ASTLVL, 

REGISTER NUMBER 14 = SIRR(WR1TE ONLY) 

REGISTER NUMBER 15 = SISR, 

REGISTER NUMBER 16 IS RESERVED. 



l... 



CMT098.MCX 
MPRCHM.MiC 



M1CR02 1M(01) 28-NOV' 
HTPR, HFPR, CHMX 



0E17, O1d6,^C"5/,0030,OOA7,O0DA,0 

u 0E18, 018d,2EF6,AQ'59,81E7,O0E9,E 

jU 0E19, 0O30.C592,^.6F0,00A>\O0E5,D 

jj 0E1A, 0086,D0^6,'i050.01fc7,OUE7,8 

\j OEIB, 0936, 0Cb7, 0030, 30A7,00E7.D 

n- Ofr'U, 0080. 0')"3?,0C34, 0267, O0EB,0 

U JElu, 0980, GDI'/, 0030, 0267, O0EB,0 

U OE't, 0D80, 0037. 0032, 0267, O0E8,0 

U OEU, 0O80,C592,A6F0,00A7,00Er,0 

U 0E20, 0080, 0037, 0034, 0247, O0E8,1 

U 0E21, 0980, 0037, 0030, 0247, 00EB,1 

U 0E22, 0080, 0037, 0032, 0247, O0EB,1 

U 0E23, 0080, C592,46F0, 0047, O0E5,P 

U 0E24, 0980,OCB7,0030,lE87,OOEa,3 



35796 

35797 

35798 

35799 

35800 

35801 

35802 

35803 

35804 

35805 

35806 

35807 

35808 

35809 

35810 

35811 

35812 

3;i813 

35814 

35815 

35816 

35817 

35818 

35819 

35820 

i5821 

3582? 

35823 

35824 

55825 

35826 

35827 

35828 

35829 

35830 

35831 

35832 

35633 

35834 

55835 

35836 

35837 

35838 

35839 

35840 

35841 

35842 

35843 

35844 

35845 

35846 

35847 

35848 

35849 

35850 



J 4 
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: HFPR 

;010111 *"•; REGISTER NUMBER 17 = CMIERR. 

MCTEMP2] ZLITOCOJ, ; CLEAR TEMP TO BUJID RESULT IN. 

NEXT/MP.RFPR. CMIERR 

;011000— ; REGISTER NUMBER 18 = RCS, 

MCTEMP2] TCSR.IICR,PL,C16J, 
NEXT/MP.flFPR.ICCS 

;011001 ; REGISTER NUMBER 19 = NICR(WR1TE ONLY) 

U6 MCFPOOFFSETJ, 
WB^31-30>?,NEXT/MP.MFPR.aAD.IPR ; 

;011010 -— ^ ; REGISTER NUMBER lA = ICR, 

MCMM.TEMPOD.TtSR.IICR, 
NEXT/MP.MFPR.ICR 

;011011 ; REGISTER NUMBER IB = TOOR. 

MCTEMPO] ZL1T0C63,STEPC 14., ; RETRY COUNT IS 6, STEPC IS FOR LOOPING 
NEXT/MP. WFPR. TOOR 

;011100 ^«..«« ; REGISTER NUMBER 1C = CSRS. 

TRAR ZLIT16C80], ; CRAR^2, PL.O 

NEXT7MP.MFPR.TU58 

;0ni01 ' ; REGlSTtR NUMBER 10 = CSRD. 

TRAR^ZIIT16C0], 
NEXT7MP.MFPR.TU58 

;011110 • — ; REGISTER NUMBfiR IF = CSTS. 

IRAR ZLIT16C40J, ; TRAR.l, PL^O 

NEXT7MP.MFPft.TUi8 

;Oinil ; Rt'GISTER NUMBER 1F = CSTO (WRITE ONLY) 

we MCFPDOrfSET], 
W8^31-30>?,NEXV/.^F.MFPR.8AD,IPR ; 

; 100000 ; REGISTER NUMBER 20 a RXCS. 

Cf^AR ZLlT16r803, ; CRAR.2, PL^O 

NEXT7MP. HFPR. CONSOLE 

; 100001 ; RfClSTER NUMBER 21 " RXDQ. 

CRAR ZLIT16C0]. 
NEXT7MP.MFPR. CONSOLE 

; 100010 ; REGISTER NUMBER 22 = TXCS, 

CRAR ZLIT16C40], ; CRAR,1, PL.O 

NEXT7MP.MFPR. CONSOLE 

; 100011 ; REGISTER NUMBER 23 = TXOBCWRITE ONLY) 

we MCFP00FFSET3, 
We^31-30>?,NEXT/MP.MFPR.BA0.IPR ; 

; 1001 00 ; REGISTER NUMBER 24 = TBDR, 

MEMSCAR ZL1T24C33, 
NEXT/MPTMFPR.MEMSCR 



372 



CMT098.MCX 
MPRCHM.MIC 



MTPR, MFPR, CHMX 
U 0E25, 0580, 0CB7, 0030, 3687, OOEB, 3 
U 0E26, 0D80,0CB7,0030,4687,00EB,3 
U 0E27, 0180,OCB7,0030,'>687,OOE8,3 
U QE28, 0C80, 00.-16, 4C30,00A7.00FF,E 
U 0E3?, 0080, C592,A6F0, 00^7, 00E5,0 
U 0E38, 0180, 0C87, 0030, 0687, OOEB, A 
U 0E39, 0080.C592,A6FO.OOA7.00&5,D 
U 0E3A, 0080,C592,A6F0,00A7,00E5,D 
U 0E3B, OA80,O5BE,A03A,0AA7,0OE8,5 
U 0E3C, 0080,C592,A6F0,00A7,00E5,D 
U 0E3D, 0C36,15BE,A039,/t0A7,00E6,8 
U 0£3E, 0086JCB6,6030J?27,OOE8,8 
U 0E3F, 008.w,C592,A6F0,00A7,00£5,D 
U 0E97, 0580,0F76,A030,28A7,00E9,8 



MlCftOa 1M(01) 28-N0V-83 16:30:35 



K A 



: MFPP 



35851 
35852 
35853 
3585A 
35855 
35856 
35057 
35858 
35859 
55860 
35861 
35862 
35863 
3586A 
35865 
35866 
35867 =110111 ;110111 



; 1001 01 

ME«SCAR,ZLIT2A[63, 
NEXT/MP.MFPR.MEMSCR 



CLOKX Rev 13.00, Clock rate - 160ns 

^; REGISTER NUMBER 25 = CADR. 
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; 1001 10*— 

MEMSCAR ZLIT2AC83, 
NEXT/MPTMFPR.MEMSCR 



; 1001 11 

MEMSCAR 2LIT2ACA1, 
NEXT/MPTMFPR.MEMSCR 



;101000 

FPA PRESENT?, 
NEXT/MP.HFPR.ACCS 



35868 
35869 
35870 
35871 
35872 
35873 
3587A 
35875 
55876 
35877 
35878 
35879 
35880 
35881 
35882 
35883 
3 5 88 A 
35885 

35888 

35889 

35890 

35891 

35892 

35893 

3589A 

35895 

3589 

3589 

55898 

35899 

35900 

35901 

35902 

35903 MP.MFPRJPL: 

35904 

35905 SL_C5] 



WB MCFPDDFFSETJ, 
WB?31-30>?,NEXT/MP.MrPR.8ADJPR 

; 1 1 1 000 

MEMSCAR^ZLIT2AC03. 
NEXT/MPTMFPR.MME 

; 1 1 1 001 • 

WB MCFP00FFSET3, 
W8^31-30>?,NEXT/MP.MFPR.6A0.IPR 

* 1 1 1 01 0"***"*"*"'^^^^^^***"^^*********^****™' 
W8 MCrPOOFFSET], 
W8^31-30>?,NEXT/MP.MFPR.8AD.IPR 

; 1 1 1 01 1 

VA RCPOBR], 
NE5iT/MP.MFPR.TBDATA 



; 1 1 1 1 00 

WB MCFPDOFFSET], 
W8?31-30>?,NEXT/MP,MFPR.BAD.JPR 



; 1 1 1 101 — 

MCTEMP1] PCPCBBJ, 
NEXT/MP,flFPR,PMft 

: 1 1 1 1 1 0- • 

6 ZL1T2AC2] MCTEMPIJ^HARD.REV, 

nExt/mp.mfpr.sid 

; 1 1 1 1 11 

WB MiFPDOFFSET], 
WB^31-30>?,NEXT/MP.MFPR.BAD.1PR 



REGISTER NUMBER 26 = MCESR. 

REGISTER NUMBER 27 = CAER. 

REGISTER NUMBER 28 " ACCS. 

REGISTER NUMBERS 29 TO 37 ARE RESERVED 

REGISTER NUMBER 38 = HME. 

REGI'iTtR NUMBER 39 = TBIACWRITE ONLY) 

REGISTER NUMBER 3A = T81S(WRITE ONLY) 



REGISTER NUMBER 38 = TBDATA. 
LOAD ADDRESS FOR READING TB. 



REGISTER NUMBER 3C IS RESERVED. 



REGISTER NUMBER 3D = PMR. 
GET BASE ADDRESS OF 
PROCESS CONTROL BLOCK. 

REGISTER NUMBER 3E = SID (READ ONLY). 
LOAD PROCESSOR ID, AND HARDWARE REV 



REGISTER NUMBER 5F IS RESERVED. 



CMT098.MCX 
MPRCHM.MIC 



U 0E98, 0C8A, 2077, 0030, 8047, OODA. 6 

U 0E99, 0980,0F76,A030,18A7,00E9,8 

U ODAO, 0180, 0CB7, 0030, 7687, 0AE9, A 
U ODAl, 0080,OC87,0030,OE87,OAE9,A 
U 0DA2, 0D8O,0CB7,003O,1687,04E9,A 
U 0DA3, 0180,0CB7,0030,6E87,04E9,A 
U 0DA4, 0580, 0CB7, 0030, 6687, 0AE9, A 
U 0DA5, 0980,0CB7,0030,4E87,0AE9,A 

U 00A6, 0880,C592,46FO,0047,OOE5,9 

U Oe9A, 0086, 1036, 4030, 0647, 00E9,B 
U 0E9B, 0886, 1387,0020, 0047, 00E9,C 
U 0E9C, 0086, 2237, 0030, 8047, 00E9,D 

U 0E9D, 0884, 13FE, 4080, 8047, 0000,1 



;001 ■ 

MEMSCAR^ZLIT24[n, 

PUSH, NE5?T/MP.MFPR. BUILD. CMIERR 



. 01 

MEMSCAR ZLIT24C23, 

PUSH, NEXT/MP.MFPR. BUILD. CMIERR 



L 4 
MICR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
MTPR, MFPR, CHMX : MFPR 

35906 MP. MFPR. XTR, WRITE: 

35907 : 

35908 ftCTEMP2] MCTEMP23.XZ, 

35909 NEXT/HP.FlFPR.CHK.CON 
35910 

35911 MP.MFPR.ASTLVL: 
35912 

35913 SL [3D, 

35914 NE5!T/MP. MFPR. XTR. WRITE 

35915 =000 

35916 MP.MFPR.CMIERR: 

35917 ;000 

35918 MEMSCAR„ZLIT24C0E], 

35919 PUSH, NE5!T/MP, MFPR. BUILD. CMIERR 
35920 
35921 
35922 
35923 
35924 
35925 
35926 
35927 
35928 
35929 
35930 
35931 
35932 
35933 
35934 
35935 
35936 
35937 

35938 
35939 
35940 

35941 MP.MFPR.CHK.CON: 

35942 ; 1 1 

55943 W6 MCFPDOFFSET], 

35944 WB^31-30>?,NEXT/MP. MFPR. DONE 

35945 = 

35946 MP-MFPR. BUILD. CMIERR: 
35947 

359<.8 MCT£MP1].MEMSCR 

35949 

35950 ; " 

35951 MCTEMP1]^MB.RL.8 
35952 
35953 

35954 MCTEMP2]^MB.RL.4 
35955 
35956 
35957 
35958 
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;011 

MEMSCAR ZLIT24C0D], 

PUSH, NEJ!T/MP. MFPR. BUILD. CMIERR 



. 1 00 

MEMSCAR ZL1T24C0C], 

PUSH, NEXT/HP. MFPR, BUILD. CMIERR 



;101 ■ 

MEMSCAR^ZLIT24C93, 

PUSH, NEXT/MP. MFPR. BUILD, CMIERR 



LOAD ADDRESS OF CMI DISABLE REGISTER. 
LOAD ADDRESS OF SAVED MODE REGISTER. 
LOAD ADDRESS OF READ LOCK TIMEOUT BIT. 
LOAD ADDRESS OF TB GROUP PARITY ERR. 
LOAD ADDRESS OF TB HIT REGISTER. 
LOAD ADDRESS OF BUS ERROR REGISTER. 



CHECK IF IN CONSOLE MODE. 

; LOAD DESIRED STATUS REG INTO MTEMP. 

; ROTATE DATA FROM <27:24> TO <3:0>. 

■; ROTATE DESTINATION TEMP TO MAKE ROOM 
; FOR NEXT 4 BIT STATUS REGISTER. 

EXTRACT NEXT 4 BIT REGISTER AND 



ft[TEMP2] (RB.0R.MCTEMP1]<3-0>), ; OR INTO LOW NIBBLE OF DESTINATION, 
RETURN [♦!] 



CMT098.MCX 
MPRCHM.MIC 



M1CR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
MTPR, MFPR, CHMX : MFPR 
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U 0E9E, 0886, 20F7, 0030, O0A7,O0E9,F 

U 0E9F, 0780.03FF,FFF9,F0A7,00EA,0 

U OEAO, 0886, 2002, 003D, 4047, OODA, 6 

U 0E7A, 0486, 2267,0018, 8047, 00EA,1 



U 0E7B, 0880, D3B6, 0210, 0047, OCFB, 3 337* 

U 0EA1, 0082, D592, 4010, 8047, OOEA, 2 
U 0EA2, 0186, 2010,0030, 0847, OODA, 6 

U 0E7C. 0886,25BE,403D,8047,00DA,6 

U 0E7D, 0886,45BE,4O30,80';7,00EA,3 

U 0EA3, 059E,3037.0030,B9A7,OOEA,4 

U 0EA4, 0580,3012, 4031, 01A7,00EA, 5 
U 0EA5, 0980, 0F76, 4030, 2047, OOEA, 6 
U 0EA6, 0886, 1036, 4030, 0127, OOEA, 7 



35959 MP.MFPR.JCCS: 
55960 



MCrEMP2]_MB.ASR.P 
LONLIT.C800000C1] 



MCTEMP2] MB.AND.RCLONLjn, 
NEXT/MP.HFPR.CHK.CON 





METEMP2] RCSPNJCR.SPICRD.RR.16, 
NEXT/MP.RFPR.JCRIO 



35961 

35962 

35963 

35964 

35965 

35966 

35967 

35968 

35969 

35970 =0 

35971 

35972 

35973 

35974 MP.MFPR.JCR: 

35975 ; 1 

35976 WB .NOT. (MCMM, TEMPO]. RR. 16), 

35977 WS<5-0>?, 

35978 PUSH,NEXT/1E,ICR.SERV2 
35979 

35980 HP,MFPR.JCR10: 

35981 ; " 

35982 R[:TEMP2],SIZ_«CM«. TEMPO], 

35983 SIZECWORD] 
35984 

35985 

35986 MCTEMP?] MB-2LiT16C1], 

35987 UcXT/MP.flFPR,CHK,CON 

35988 =0 

35989 MP. MFPR. TODR. RETRY: 

35990 ; 0- • 

35991 MCT£MP2]„f^i:zER0], 

35992 NEXT/MP.n^PR.CHK.CON 
35993 

35994 MP. MFPR. TODR: 

35995 ; 1 - 

35996 MCTEHP4]„RC2ERO] 
35997 

35998 

35999 TOYCR MCTEMP3] ZLIT16C17], 

36000 DEC STEPC 
36001 

36002 MP, MFPR. TODR. LP: 

56003 

36004 TOYCR MCTEMP3].0R.ZLJT16C20] 

36005 

36006 

36007 SL [4] 

36008 

36009 

36010 MCTEMP1]^TOYOS.TOYCN 



SHIFT ICCS INTO LOWER WORD LEAVING 
THE ERROR BIT IN BIT 31. 



LOAD MASK FOR MB2 BITS. 
CLEAR MBZ BITS IN ICCS. 
CATCH RETURN -1 FROM INTERVAL TIMER 



BEGIN INTERVAL TIMER SERVICE. 
BRANCH ON TCSR<SR,TR>. 



CORRECT FOR SPICR=ICR<31 :16>+1 



TO MANY RETRIES. 



ZCRO TEMP4 TO BUILD TOYOS 



SETUP ADDRESS 

STE"->CJ3 FOR FIRST PASS 



LATCH TOYOS ADDRESS 

WAIT FOR DATA TO STABALIZE, 

READ DATA 



CMT098.MCX MICR02 1M(01) 28-Nnv-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 

MPRCHM.MIC MTPR, HFPR, CHMX : MFPR 
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U 0EA7, 0084J07E,^031,OOA7,OOEA,8 
U 0EA8, O886,13B7,0O10,O0A7,00EA,9 



U 0EA9, 0A82, 1592, A3A1, 40^7, OODB,0 



U 0DB1, OC86,65BE,AO31,A0'!.7,O0EA,A 
U 00B2, 0C80, 5005, AA31, 8047, 00E7,E 
U ODBA, OC86,53B7,0020,OOA7,OOEA,A 
U 0DB5, 0080,C592,A6FO,OOA7,04F6,D 
U OEAA, 0486,4277, 0051, 00A7,00EA, 8 
U OEAB, 0086,3D1O,0O30,09A7,00EA,4 



0E7E, 05B6,0Cl0,0A70,0847,08b7,C 378* 

U 0E7F, 0882, 6637, 0001, 4047, 00EA,C 

U OEAC, 0^86,5093, 8037, r347,00EA,D 

J GEAD, 0586,6C12,0037,F84:',00£A,E 



36011 
36012 
36013 
36014 
36015 
36016 
36017 
36018 
36019 
36020 
36021 

36022 =000 

36023 MP.MFPR.T0DR.99: 

36024 =001 



R[TEMP4]_RB.0R. (MCTEMPU.XZ) 
MCTEMP13_«B.RRJ6 



RCTEMP53.SIZ MCTEMPU, 
SIZECBYTE], 
STEPC.GE.4? DECeY4, 
NEXT/MP,MFPR,T0DR.99 



;001 

KCTEMP6] RCTEMP5D, 

STEPC 147, NEXT/HP, MFPR. TODR. 20 



;010 ■ 

wb metemp53.x0r.rctemp63, 
wx:eq,o?,next/mp,mfpr,todr.chk 



;100 

MCTEMPS] MB.RL.8, 
NEXT/MF.flFPR.TODR.20 



;101 

WB M[FPDOFFSETD,WB<31"30>?, 
PUSH, NEXT/IE. SERV. IP. TS 



36025 
36026 
36027 

36028 

36029 

36030 

36031 

36032 

36033 =100 

36034 

36035 

36036 

36037 

36038 

36039 

36040 = 

36041 MP,MFPR.TODR.20: 

36042 ; 

36043 MCTEMPA].MB.RP,4 
36044 

36045 

36046 TQYCft MCTEMP3] M8-ZLiT16C1 J, 

36047 NEXT/MP,MFPR.TDDR.LP 

36048 =0 

36049 MP.MFPR.TODR.CHK: 
36050 
36051 
36052 
36053 
36054 
36055 
36056 
36057 
36058 
36^ ? 
36U60 
36061 
36062 
36063 



;0 

MCTEMP03 MB-ZLiT0C1], STEPC. 14., 

WX.NE.O?, 

NEXT/MP. MFPR. TODR. RETRY 

• 1 

R[TEMP53.SIZ,MCTEMP6].BC0SWP, 
SIZEC8YTEJ 



MCTEMP5J_MB.AN0N0T.ZL J T24E0FF J 
MCTEMP6].MB.AND,ZLJT0[0FF] 



MOVE TOYCN DATA TO BITS <15:0> 

BUJLD TOVCN IN RTEMP5 1 BYTE AT A TIME 
STEPC = 13,9,5,1, 14,10,6,2 



SAVE PASS 1 TOYCN 
SETUP STEPC FOR PASS 2 



COMPARE PASS1 AND PASS2 TOYCN VALUES. 
PREPARE FOR NtXT TOYCN BYTE 
CHECK IF IN CONSOLE MODE. 

PREPARE FOR NEXT TOYOS NIBBLE 
SETUP NEXT TOYOS ADDRESS 

DECREMENT RETRY COUNT, SETUP STEPC FOR 
RETRYING PASS1. 



BEGIN TO REARRANGE BYTE ORDER IN TOYCN 
TEMP5^TOYCN<7:0,23:8,7:0> 



TEMP5.ZER0<51 :24>'TOYCN<23:0^ 
TEMP6 ZER0<31:8>'T0YCN<51:24> 



CMT0Q8.MCX 
MPRCHM.MIC 
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MICROS 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
MTPR, MFPR, CHMX 



■ ) 
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U OEAE, 0880, 5292, 6001, 80A7,00EA,F 

u OEAF, 0086, 4276, 0A31. 0047, 0OE8,O 

U 0E80, 0886,2281, 001 1,0047,00DA, 6 

U 0E81, 0886,25BE,A03D,80A7,00DA,6 



U OEBO, 0186,2F76,4030,A3E7,00EB,2 

U 0EB1, 0986, 2F76, 4030, 43C7, GOES, 2 

U 0EB2, 0D80,0EF6,4030,8047,00E9,8 

U 0EB3, C536.2F76,4030,2647,00£9,8 



36064 
36065 
36066 

56068 
36069 
36070 
36071 =0 

36074 
36075 



\ MFPR 
D^M[TEMP5].0R.(RCTEMP63.RL.24) 



MCTEMP4].(MB.RR.4).N0T, 
WX.EQ.O? 



. — ^— 

ftCTEMP2] D+(R[TEMP4],RR.16), 
NEXT/MP.WFPR.CHK.CON 



;6( 

;607l 

[6079 HP,HFPR,TU58: 



;1 

MCTEMP2] RtZERO], 
NEXT/MP.WFPR.CHK.CON 



DRBG^TOVCN 

DO FINAL SHIFT TO ALIGN TOYOS 
OUTPUT OF TOYOS IS INVERTED. 
CHECK FOR BATTERY FAILURE 



RESULT IS TOYCN(DREG) + T0Y0S(TEMP4) 
BATTERY FAILURE, RETURN ZERO 



MCTEMP2]„TU58RE6S, 
NE5!T/MP, MFPR, CONSOLE. 10 



6080 

36081 

36082 

3 

4 

6085 MP. MFPR. CONSOLE: 

36087 ACTEMP2]_C0NRE6S, 

36088 SLj8] 
36089 

36090 MP, MFPR. CONSOLE. 10: 

36091 ;«^««-^«-.-..«.,«« -; 

36092 PL^C16. 3, NEXT/MP, MFPR. XTR. WRITE ; 
36093 

36094 MP.MFPR.MEMSCR: 

36095 ; •••'»••••»-••'••••■*■•"—-"- 

36096 ACTEMP2] M£MSCR-SL^C4], 

36097 NEXT/MP.MFPR.XTA.wRITE 



CMT098,MCX 
MPRCHM,M1C 



U 0E82, 0986,BF37,0032,AOA7.017F,9 



U 0E83, 0D86,BEB7,0O31,C047,017F,9 



U OFFE, 0586, 2C37, 0030, 0847, OODA, 6 
U OFFF, 0186,2C37,0030,OOA7,OODA,6 

U 0EB4, O986,2F76,4O30,OE47,00E9,8 

U 0EB5, 0085,F592,4030,005F,OOEB,6 
U 0EB6, 0C84,02F7,0O30,OO47,00EB,7 

U 0EB7, 0886,?5BE,4O30,O0A7,00CA,6 

u 0EB8, 0180JCn,0O32,E4A7,00EB,9 
U 0EB9, 0186, 2CB7. 0034, 0040. OOEB, A 

U OEBA, 0C85,23O2,CO30,8047,00DA,6 



C 5 
M1CR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
MTPR, MFPR, CHMX : MFPR 

36098 0E82: 

36099 FREE.0E82: 

36100 ;0 ; FILLER NOT USED 

36101 MCERRC0D3 0LIT16C72.D, NEXT/IE. UNUSED. CS 
36102 

36103 0E83: 

36104 FREE.0E83: 

36105 ;1 ; FPA IS NOT PRESENT 

36106 MCERRCOD] OLIT24C56. 3, NEXT/IE. UNUSED. CS 
36107 

36108 OFFE: 

36109 MP.MFPR.ACCS: 

36110 ;110******FORCE ADDRESS*********; FPA IS PRESENT 
36:11 MCTEMP2] ZLIT0C1D, 
36112 NEXT/MP.flFPR.CHK.CON 
36113 

36114 OFFF: ;111******F0RCE ADDRESS*********; FPA IS NOT PRESENT 

36115 I1CTE«P2]„ZLIT0C0]. 

36116 NEXT/MP.flFPR.CHK.CON 
36117 

36118 MP.MFPR.MME: 

361 1 9 

36120 MCTEMP23 MEMSCR.SL.Cl J. 

36121 NEXT/MP.flFPR.XTR. WRITE 
36122 

36123 MP.MFPR.T8DATA: 

361 24 

36125 RCTEMPO],TB 
36126 

361 27 

36128 RCTEMPO] (MCTEMPOD RB).RR.9 
36129 

361 30 

36131 MCTEMP2] RCTEMPO], 

36132 NEXT/MP.flFPR.CHK.CON 
56133 

36134 MP.MFPR.PMR: 

361 35 ; 

36136 VA MCTEMP1]+ZLJT0C92.] 
36137 

361 38 ; • 

36139 READ. PHY, MCTEMP23,ZLIT24C80] 
36140 

36141 ; — 

36142 RCTEMP2]„(MCMDR3.AND,Ra).RL.1, 

36143 NEXT/MP.RFPR.CHK.CON 
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LOAD ADDRESS OF PMR BIT. 
FETCH PMR AND LOAD MASK. 
MASK ONLY PMR AND ROTATE TO BIT 0. 



D 5 
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MPRCHM.MIC .. MTPft, MFPR, CHMX : MFPR 
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U OEBB, lor\,15B7, 0010,0047, OOFF, 6 

U 2BF6, 0186,2082, 4033,1047, 00FF,1 

U 0FF6, 0D86,2DB2,4032,F047,00FFJ 

U OFFl, 0C82, 1592, 4000, 8047, OODA, 6 



U 0E59, 0080,2592,5160,0047,0014,0 



U 0E5B, 0080, 05BE, 4030, 8467, 0090, 6 



U 0E5D, 0418, 0036, 4030, 0047, OOFF, 8 
U 0E5F, 0D86,7CB7, 0030,8847,0096, C 



MCTEMP13 MB.RR.16, 
PATCH, NE5(T/0FF6 



;= === = = = == = = = = = :: = = = = = ==== =======:; *** MICROWORD IN PCS *** 

MCTEMP2D D.OR.ZLJT8C<MICROREV>3,; 
NEXT/OFFT 

• jit********FORCE ADDRESS*********; 

:^ftffftffftffMMft»»/t»ft»ftMf(»ftfiftft»Mffftftfffi; *** MICROWORD REPLACED IN PCS *** 
MCTEMP23„D.OR.ZLIT8C94.] 

;****iic***''FORCE ADDRESS*********; 

RCTEMP23.SIZ MCTEMP1],SIZECBYTED', ;MERGE PROC ID, MICRO REV AND HARD REV 
NEXT/MP.MFPRTCHK.CON 



56144 MP MFPR. SID: 

36145 

36146 

36147 

36148 

36149 2eF6: 

36150 

36151 

36152 

36153 

36154 0FF6: 

36155 

36156 

36157 

36158 OFFl: 

36159 

36160 

36161 

36162 

36163 =01 

36164 MP. MFPR. DONE: 

36165 ;01 

36166 Q M[TEHP2], 

36167 lOD INC BRA?, NEXT/OS. WRT1 
36168 

36169 
36170 
36171 
361 /'2 
36173 
36174 
36175 

36176 =01 

36177 rc>. MFPR, BAD. IPR: 

361 78 ; 01 

36179 CLEAR FLAG3, 
56180 NEXT/IE. OPER. FAULT 
36181 

361 82 ; 1 1 

36183 MCTEMP7] ZLIT24C113, 

36184 NEXT/CN, Error 



ROTATE HARDWARE REV TO PROPER POSITION 
*** JUMP TO PCS *** 



;11 ■ 

MDR RCTEMP2], 
NEXT/CN.E.GPR.IPR 



NOT IN CONSOLE MODE. 
IL.M0V,B.W,L,MEM DOES THE WRITE 
EVALUATE DESTINATION OPERAND 
OS.WRTI WILL BRANCH TO 
IL. MOV. 8. W.L.MEM TO WRITE THE 
DESTINATION WITH THE VALUE IN Q. 

CONSOLE MODE. 

MOVE RESULT TO MDR FOR CONSOLE. 

RETURN TO CONSOLE MODE FLOWS. 



NOT IN CONSOLE MODE. 

PUSH PCeACK-2 

TAKE A RESERVED OPERAND FAULT, 

CONSOLE MODE. 

RETURN TO CONSOLE MODE FLOWS. 



CMT098.MCX 
MPRCHM.MIC 



MICROS 1M(01) 
MTPR, MFPR, CHMX 



28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
: CHMK, CHHE, CHMS, CHMU 
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U 03C6, 0185,OC37,0030,OOA7,OOE6,3 



U 03C7, OD85,OC37,O030,08A7,00EB,C 



U 03C8, 0D85, DC37, 0030, 1047, 00E8,C 



MTPR, MFPR, CHMX 



CHMK, CHME, CHMS, CHMU' 



36185 .TOC ' 

36186 

36187 ****************************************************************************** 

CHMX code.rw 



Input 
Resources 



Subroutines 



MDR 

TEMPO 

TEMP2 

TEMP3 

TEMP4 

TEMP5 

TEMP7 

MTEMP8 

MDR 

SP 

KSP 

ESP 

SSP 

USP 

VA 

RNUM 

PL 

SL 

PRB.WRITEI 
lE.PUSH.PSL.PC 
IE. LOAD. PC 



36188 

36189 

36190 

36191 

36192 

36193 

361 9A 

36195 

36196 

56197 

36198 

36199 

36200 

36201 

36202 

36203 

36204 

36205 

36206 

36207 

36208 

36209 

36210 

36211 

3621 : 

36213 

362U 

36215 

36216 

36217 

36218 

36219 

36220 

36221 

36222 

36223 

3622A .REGI0N/IRDX.R1L,IRDX.R1H/IRDX.R2L,IRDX.R2H 

56225 CH.CHMK: 

36226 

36227 RTEMP7 RNUM^ZLITOCO], 

36228 NEXT/CR.CHM5!.20 
36229 
36230 CH.CHME: 

36251 ; 

56232 RTEMP7 RNUM ZLIT0C1], 

56253 NEXT/cn.CHM5!.10 

3625A 

56255 CH.CHMS: 

56236 

36237 RTEMP7 RNUM 2LIT0C2], 

56258 NEXT/cn.CHM5l.10 



Code operand 

Hold PSL to extract CURM 

MINU ( TEMP7, PSL<CURM> ) 

Save code operand 

Temp to switch stacks 

Save new PC 

Save mode selected by opcode 

New PSL 



CHMX CHANGES THE MODE TO THE SPECIFIED MODE UNLESS ALREADY RUNNING 
AT A MORE PRIVELEDGED MODE. CHMX IS NOT ALLOWED IF ON THE INTERRUPT 
STACK. CHMX PROBES AHEAD TO MAKE SURE IT CAN PUSH 5 LONGWORDS ON 
THE NEW STACK BEFORE INITIATING THE APPROPRIATE CHMX EXCEPTION. 
IF THE STACK PROBE FAILS THE APPROPRIATE FAULT, ACV OR TNV, 
IS INITIATED. 

CHARLIE'S FLOWS 5.6 
***************************************************************************** 



SAVE MODE SELECTED BY OPCODE. 



SAVE MODE SELECTED BY OPCODE, 



SAVE MODE SELECTED BY OPCODE, 



CMT098.MCX 
MPRCHM.MIC 
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MTPfi, MFPR. CHMX : CHMK, CHME, CHMS, CHMU 
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U 05C9, 0985, DC37, 0030,1847, OOCB,C 



U OEBC, 0186,0EF6,A030,C087.00EB,D 
U OEBD, 0580, 0F76,A030. 1047, 00E8,E 

U OEBE, 0880, 7090, 06E0, 0047,0866,1 400* 

U 0E61, 0085, D077, 0030,8047, 00EB,F 

U 0E63, 0484, 7592, 4030, 8047, 00EB,F 

U OEBF, O886,45BE,47B7,8207,08E0,8 479* 
U 0E08, 0C84, 4592, 4038, 0047, OOECO 
U 0E09, 0884, 4592, 4038, 4047, OOECO 
U OEOA, 0884, 4592, 4038, 8047, OOECO 
U OEOB, 0084,4592,4038, C047,00£C,0 

U OEOC, 056E,CC37, 0030, 5047, 0000,1 
U OECO, 0486,4E7D,003C,84A7,OOEC,1 



SAVE MODE SELECTED BY OPCODE. 



.1001 

ftCESPJ MCTEMP4], 
NEXT/cn.CHMX.40 



36267 
36268 
36269 

36270 =1000 ;1000 

36271 RCKSP3 MCTEMP4], 

36272 NExr/Cf1.CHMX.40 
36273 
36274 
36275 
36276 
36277 
36278 
36279 
36280 
36281 
36282 
36283 
36284 
36285 
36286 
36287 
36288 
36289 

36290 = 

36291 CH. CHMX, 40: 
36292 

36293 VA M[TEMP4].RC1PR.R]-1 



;1010 

RCSSPD MCTEMP4], 
NEXT/cn.CHMX.40 



;1011 

RCUSF.„ 

NEXT/CR.CHMX 



RCUSPJ^M[TEMP43. 



;1100 

MCFPDOFFSET],ZLIT0COA3, 
SET STACK FLAG, 
NEXT/MS.HALT. MICRO 



EXTRACT PSL<CURM> TO COMPARE WITH 
MODE SELECTED BY OPCODE. 



36239 CH.CHMU: 
36240 

36241 RTEMP7 RNUM ZLITOC33, 

36242 NEXT/cn.CHMR.10 

36244 .RE6I0N/MPRCHM.R1L,MPRCHM.R1H/MPRCHM.R2L,MPRCHM.R2H/MPRCHM.R3L,MPRCHM.R3H 

36245 

36246 CH. CHMX. 10: 

36247 

36248 MCTEMPO] PSL,PL C24.J 

36249 

36250 

36251 SL_C2D 

36252 

36253 

36254 W8 M[TEMP7]-(fi[TEMP03.X2), 

36255 SI2ECLONG],WB<31-30>? 
36256 

36257 =01 ;01 

36258 RCTEMP2] RNUM MTEMPO.XZ, 

36259 NEXT/CH.ChMX,30 
36260 

36261 CH. CHMX. 20: 

36262 ;11 

36263 RCTEMP23 MCTEMP73 
36264 

36265 CH, CHMX, 30: 

36266 ; 

MCTEMP4] RCSP3, 
PSL<IS.C0RM>? 



COMPARE MODE SELECTED BY OPCODE 
WITH PSL<CURM>. 



NEW MODE IS PSL<CURM>. 



NEW MODE IS MODE SELECTED BY OPCODE 



PREPARE TO SWITCH STACKS. 
SAVE SP IN KSP. 
SAVE SP IN ESP. 
SAVE SP IN SSP. 
SAVE SP IN USP. 



CHMX IS UNDEFINED ON THE INT STACK 

SET HALT ERROR CODE 

TELL CONSOLE TO LOOK AT FRONT PANEL 

HALT. 



PREPARE TO PROBE NEW MODE STACK AREA 
FROM NEW SP-1 TO NEW SP-12. 



CMT098.MCX 
MPRCHM.MIC 



MTPR, MFPR, CHMX 
U 0EC1, 0085,2fc5E,0010,COA7,OOE6,A 
U 0E6A, 0A86,23B7, 0000,0047, 0579, B 
U 0E65, OD80,4C10,0030,5LA7.0579,8 
U 0E66, OC66,7501,C031,COA7,OOEC,? 
U 0EC2, 0C84,E001,0B31,D8E7,00i:8,A 
U 0E8A, 018O,7C11,0O33,O4A7,0OEC,3 
U 0E85, 0480, 0036. 4AFO,0047.0AF7,0 
U 0EC3, 0C8O, 0036, 4030, 0040, OOEC, 4 
U 0EC4, 0015, 2592,4381, 4047, 00E8, 6 
U 0E86, 0C5C,4E5O,0037,8O47,00EC,5 
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M1CR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 

: CHMK, CHME, CHMS, CHMU 
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U 0E87, 016E,CC37, 0030, 5847,0000,1 

U 0EC5, 0C6C,073C,0027,84A7,00Er,6 

U 0EC6, 0086, 4036, 4030, 0087, OOEC, 7 

U 0Ef7, 0880,058E,4030,86A7,OOFC,8 



36294 

36295 

36296 

36297 

36298 =00 

36299 

36300 

36301 

36302 

36303 

36304 

56305 

36306 

36307 

36308 

36309 = 

36310 

36311 

36512 

36313 

36314 =0 

36315 

36316 

36317 

36318 

36319 

36320 

36321 

36322 CH. CHMX. 45; 

36323 



RCTEMP5] SEXT(MCMDR:I), 
SI2ECW0RD] 



;00 

MCTEMP2] MB.RL.24, 
PUSH,NEXT/MM,PRe,WRITEl 



;01 « 

VA MCTEMP4D-ZLIT0C11.3, 
PU5H,NEXT/MM.PR8.WRITE1 



; 1 

MCTEMP7],(M8+RCTEMP7T^ '^J, 
SET MM.NOINT 



RCTEMP7],MCSC883+RB, 
IP.TS? 



;0 

VA MCTEMP7D+ZLIT0C40D, 
NE5JT/CH.CHMX.45 



• 1 

INTPEND OR TIMER?, 
PUSH,NEXT/IE-SERV.iP.TS2 



READ. PHY 



RrTEMP53MCMDR3, CLEAR FLAG2, 
WB<1-0>.nE.O? 



; 

RCSP3 MCTEMP43+1, 

SET FI:AG3,NEXT/CH.CHMX,50 



36324 

36325 

36326 

36327 

36328 

36329 

36330 =0 

36331 

36332 

36333 

36334 

36335 

36336 

36337 

36338 

36339 CH. CHMX. 50: 

36340 

36341 VA RCSP] RB-C0NX(4), 

36342 SET STACK FLAG 

36344 ; 

36345 MCTEMP4] PSL 
36346 

36347 • 

36348 f>SL(HREV.CURM ISCURM^RCTEMP2]) 



ACFPDOFFSET] ZHT0C0B3, 
SET STACK FLXG, 
NEXT/MS. HALT. MICRO 



SAVE OPERAND IN TEMP3. 



*** MM.PRB.WRITE1 DESTROYS MDR *** 
PROBE SP-1 WITH THE MODE 
SPECIFIED IN TEMP2 (RETURN IF OK). 

*** MM.PRB.WRITE1 DESTROYS MDR •♦* 
PROBE SP-1 2 WITH THE MODE 
SPECIFIED IN TEMP2 (RETURN IF 0K>. 

CALCULATE MACRO VECTOR ADDRESS 
OFFSET = TEMP7 * 4 



ADD OFFSET TO SCBB. 
CHECK FOR INTERRUTPS. 

NO INTERRUPT, OR RETURN FROM TIMER 
SERVICE, LOAD MACRO VECTOR ADDRESS, 



SERVICE TIMER OR INTERRUPT 



READ MACRO VECTOR 



SAVE MACRO VECTOR IN TEMPS. 
BRANCH ON MACRO VECT0R<1 !0>=0. 

MACRO VeCT0R<1:0>»0, 
LOAD NEW SP AND GO 
PUSH PC, NOT PCBACK-2 

MACRO VECTOR<1:0> NOT EQUAL TO 0, 
OPERATION UNDEFINED, SET HALT CODE 
TELL CONSOLE TO LOOK AT FRONT PANEL 
AND HALT. 



PREPARE TO PUSH ONTO THE STACK. 
SAVE OLD PSL TO PUSH ON STACK, 
BEGIN TO BUILD NEW PSL, 



CMT098.MCX 
MPRCHM.MIC 



MTPR, MFPR, CHMX 
J 0EC8, 0886, 8036, A030, 0087, 00E8, 8 



H 5 
MICRO? 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 

I CHMK, CHME, CHMS, CHMU 
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U 0E88, 0986,8E92,0038.38A7,04F0,5 
U 0E89, 0C8^,073C,0027,6AA7,00FC,9 

U 0EC9, 0C8O,3592,AO2O,O5D8,O0EF,5 



363';9 

36350 

36351 

36352 =^0 

36353 

3635A 

36355 

36356 

36357 

36358 

36359 

36360 

36361 



MCTEMP83.PSL 






Mi:TeMP8] MB.AN0.OLJT2AC1073, 
PUSH, NEXT/IE. 105 



;1 

VA,R[SP]^RB-C0NX(^) 



WRITE MCTEMP3],SIZECL0N63, 
NEXT/JE.LOA0.PC01 



MOVE NEW PSL INTO MTEMP8. 



CLEAR NEW PSL<CM,TP,FPD> 

GO PUSH PSL AND PC ON THE STACK. 



PREPARE TO PUSH OPERAND ON THE STACK. 



PUSH OPERAND ON THE STACK. 
FINISH INITIATING THE EXCEPTION. 



CMT098.MCX 
MPRCHM.MIC 



36363 

3636A 

36365 

36366 

36367 

36368 

36369 

36370 

36371 

36372 

36373 

3637^ 

36375 

36376 

36377 

36378 

36379 

36380 

36381 

36382 

36383 

36384 

36385 

36386 

36387 

36388 

36389 

36390 

36391 

36392 

36393 

36394 

36395 

36396 

36397 

36398 

36399 

36A00 

36401 

36402 

36403 

36404 

36405 



.NOBIN 

.ICODE ; 
OGD: 

.OCODE 
OBD: 



.ICODE 

OBC: 

, OCODE 
OBC; 



.ICODE 
OBE: 

.OCODE 

OBE: 



.ICODE 
OBF! 

.OCODE 

OBF: 



.ICODE 

ODB: 

■OCODE 

ODB: 



.ICODE 

ODA: 

.OCODE 

ODA: 



MICR02 1M(01) 
MTPR, MFPP, CHMX 



OPS REG 
FPD CNOPDCIE.OPCOD.DEC 
IRD1CL0DDCOS.RED 

CNT0CN0P3CCH.CHME 
CNTUNOPDCIE.QAD.IRD 



FPD CNOPDCIE.OPCOD.DEC 
1RD1CL0DDC0S.RED 

CNTOCNOPDCCH.CHMK 
CNT1CN0P3CIE.BAD.IRD 



FPD CNOPDCIE.OPCOD.DEC 
IRD1CL0DDC0S.RED 

CNTOCNOPJCCH.CHMS 
CNT1CN0PDCIE.BAD.IRD 



FPD CNOPDCIE.OPCOD.DEC 
IRDICLODDCOS.RED 

CNTOCNOPDCCH.CHMU 
CNT1CN0P3CIE.BAD.IRD 



FPD CNOPDCIE.OPCOD.DEC 
IRD1CL0D3C0S.RED 

CNT0CN0P3CMP.MFPR 
CNT1CN0P3CIL. MOV. B. W.L.MEM 



FPD CNOPICIE.OPCOD.DEC 
IRDULODDCOS.RED 

CNT0CL0D3COS.RFD 
CNT1CN0P3CMP.HTPR 



28-N0V-83 
; 36362 .TOC 



16:30:35 CLOKX Rev 13,00. Clock rate = 160ns 
ird Rom Defim't-fon 
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MTPR, MFPR, CHMX 



HEM 



3CCH.CHME 
DCI^BAD.JRD 



CCH.CHMK 
iCiE.BAD.IRD 



D 
D 

DCCH.CHMS 
3CIE.8AD.JRD 



3 
D 

3CCH.CHMU 
3C]E,8AD.]RD 



3 CMP. MF PR 
3CIL.M0V.B. W.L.MEM 



3 
3 

3C0S.RED 
3CMP.MTPR 



OPS FPA REG 
CNOPDCIE.OPCOD.DEC 
fL0D3C0S.RED 

3 CNOPDCCH.CHME 
D CN0P3CIE.BAD.IRD 



CNOPDCIE.OPCOD.DEC 
CLODDCOS.RED 

D CNOPDCCH.CHMK 
D CN0PDCIE.6AD.IRD 



CNOPDCIE.OPCOD.DEC 
CLODDCOS.RED 

D CNOPDCCH.CHMS 
3 CN0P3CJE.BAD.IRD 



CrlOPDriE.OPCOD.DEC 
CLODDCOS.RED 

3 CN0P3CCH.CHMU 
3 CN0P3CIE.BAD.IRD 



CN0P3C]E.0PCOD.DEC 
CL0D3C0S.RED 

3 CN0P3CMP.MFPR.FPA 

3 CN0P3CIL.M0V.B, W.L.MEM 



CNOPDCIE.OPCOD.DEC 
CL0D3C0S.RED 

3 CL0D3C0S.RED 
3 CN0P3CMP.MTPR 



.•-.-. 1 1 



Ird Roil Definition 



Is 

3 



FPA HEM 



3CCH.CHME 
3CIE.8AD.IR0 



3, 
3 

3C^H,CHMK 
3CIE.BAD.IRD 



3, 
3 

3CCH.CHMS 
3CIE.6AD.1RD 



3CCH.CHMU 
3CIE.8AD,IRD 



;CHME 



;CHMK 



;CHMS 



;CHMU 



;MFPR 



:mp.mfpr,fpa 

:iL. MOV. B. W.L.MEM 



3. 
3 

3C0S,RED 
3CMP,MTPR 



;MTPR 



CHT098.MCX 
MPRCHH.MIC 



MJCR02 IM(OI) 
MTPR, MFPR, CHMX 



36A06 
36A07 
36A08 
36A09 
36O0 
36A11 
36A12 
36413 
364 U 
36415 
36416 
36417 
36418 
36419 
56420 
36421 



.TOC 
.DCODE 

OBD 

OBC 

OBE 

OBF 

ODB 

ODA 

.UCODE 



MTPR, MFPR, CHMX 



SIZE [WORD] C 0] E 
SIZE EWOROD C 0] C 
SIZE [WORD] C OD C 
SIZE CW0RD3 C 0] [ 
SIZE [LONG] CLONGj C 
SIZE CL0NG3 CLONG] C 



0] C 
03 C 
03 C 
03 C 
03 C 
03 C 



J 5 
28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
: Dsize Rom Definition 
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03 C 
03 [ 
03 C 
03 [ 
03 C 
03 C 



Osi2e Rom Definition 



1 1 



03 C 
03 [ 
03 [ 
03 C 
03 C 
03 L 



03 
03 
03 
03 
03 
03 



;CHME 
;CHMK 
;CHMS 
;CHMU 
;MFPR 
;MTPR 



;36422 .BIN 



CMT098.MCX 
MPRCHM.MIC 



MICR02 1M(01) 
MTPR, MFPR, CHMX 



28-N0V-83 



16;30!35 
Dsi2e Rom 



K 5 

CLOKX Rev 
Definition 



13.00, Clock rate - 160ns 
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36A22; This page intentionally left blank 



CMT098.MCX 
PRLDSV,«1C 



M1CR02 1M(01) 
PRLDSV.MIC 



28-N0V-83 16:30:35 



5 

CLOKX 



Rev 13.00, Clock rate = 160ns 
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36^27 
36A28 
56A29 
36A30 
36^31 
36^32 
36^33 
36^3A 
36A35 
36A36 
36^37 
56^38 
36A39 
36';A0 
36AA1 
36AA2 



,N0B1N 

.TOC " Revision History 



;36A23 .TOC 

; 36424 .TOC 

; 36425 ; 
; 36426 



"PRLDSV.MK" 
"REVISION 19.0" 
CHARLIE MCDOWELL 



• I 



REV EXPLAINATION 

19 Fix PROBE Instructions to flush the X8 after restoring the PSL to 
avoid erroneous ACVs due to prefetch while PSL had modified current 
mode bits to execute the probe. Also fix to report no access if 
probe across a page boundary with first page access ok but not valid, 
and second page no access. 

18 29-MAY-1980 

Change SVPCTX to save the SP in KSP as well as the PCB if executed 
while on the kernal stack. 

17 Add BUS/PRB.RD.PTE to avoid machine hang clearing TB. 

16 Initial release. 

;36443 .BIN 



CMT098,MCX 
PRLDSV.MIC 



M 5 
MICR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13,00, Clock rate = 160ns 
PROBE, LDPCTX, SVPCTX : PROBER 
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U 032A, O885,259E,A010,C0A7,0573,9 

U 032B, 0A8A,3E51,0780,C05f ,09AE,C 479* 

U UEC, 0A35,bi92,A033,C0A7,0562,8 

U UED, 0180, eC12,0A30J0A7, 0557, C 

U UE£, OC80J002,A03D,8007,016C,D 
KEF, OC81,B001,0030,CAA7,016B,7 



PROBE, LDPCTX, SVPCTX 



: PROBER' 



Input 
Resources 

Subroutines 



Q 
HDR 

TEMPI 
TEMP3 
MM. TEMPI 

PR.PR08EX.SUB 



Mode 
Length 

Save PSL 

Save ZEXT(Length) - 1 

Save VA if TB Miss 



364A4 ,TOC 
36445 

36446 ;****************************************************************************'* 

36447 ; PROBER mode.rb, Len.rw, base.ab 
36448 
36449 
36450 
36451 
36452 
36453 
36454 
36455 
36456 
36457 
36458 
36459 
36460 

36461 .REviJON/IRDX,RlL,lRDX.RlH/IR['>,R2LJR0X-R2H 

36462 =0 

36463 PR. PROBER: 

36464 ;0 ; 

36465 RCTEMP3] ZEXT(MCMDR3) ,SIZECWORDJ,; SAVE ZERO EXTENDED LEN(iTH 

36466 PUSH. WFXT/PR.PROBEX. SUB 
36467 

36468 , I ; 

36469 RCTEMP3J MCTEMP3J-1, ; SAVE ZEXT(LENGTH) - 1 

36470 SIZECBYTE], PROBE READ? 

36471 .R£6]0N/PRLDSV.R1L,PRLDSV.R1H/PRLDSV.R2L,PRLDSV.R2H/PRLDSV.R3L,PRLDSV,R3H 

36472 

36475 =1100 ;1100 



CHARLIE'S FLOWS 3.1 
***************************************************************************** 



36474 
36475 
36476 
36477 
36478 
36479 
36480 
36481 
36482 
36483 
36484 
36485 
36486 



RCMM. TEMPI] MCVA], 
PUSH,NEXT/MR.PRB.READ.TBM 



; 1 1 01 

WB MCERRC0D3.AND.ZLIT0C23, 
PUSh, WX.EQ.O?, NEXT/PR. TNV 



;ino 

PSL MCTEMP1], 
NEXT/PR.PROBEX.ACV 



;nii 

VA.MCVA3+RCTEMP3] 



PROBE NOT VALID (PTE NOT IN TB) 
SAVE VA AND PROCESS A TB MISS TO 
LOAD THE PTE BACK IN THE TB. 

CATCH RETURN+1 FROM MM.PRB.READ. TBM 
CHECK IF FAULT REFERENCEING SPTE 



PROBE NO ACCESS OR RETURN+2 FROM 
MM.PRB.READ. TBM, RESTORE PSL 
SET CONDITION COOES AND DO IRDi 

READ ACCESS OK OR RETURN+3 FROM 
MM.PRB.READ. TBM, CONTINUE. 



CMT098.MCX 
PRLDSV.MIC 



PROBE, LOPCTX, SVPCTX 
U 16B7, 0C80,0036,A780,005F,095A,C 479* 
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U 154C, 0485,8592, 4033, C047, 0562, 8 

U IS^D, 0180, BC12,OA30, 1047, 0557, C 

U 154E, OC80, 1002,4030, 8007, 016C,D 

U 154F, 0480, 1002, 403D, 8007, 017F, 8 

U 157C, 0480, 1002,4030, 8007, 00F6,1 

U 157D, 0880,0036,4080,0047,0000,2 



U 17F8, OC80,OE7C,003D,9047,016E,E 

U 16CD, 0880, 0586,4030, 9047, 016E,E 
u 16EE, 0481, A592, 4030, 0487, 0000, 2 



36487 

36488 

36489 

36490 =1100 

36491 



: PROBER 
SIZECBYTE], PROBE READ? 



. 1 1 00 

REMM.TEMHID MFVA], 

PUSH, ;>jEXT/MR.PRB. READ. TBM 



;1101 - 

WB «lERRCO03.AN"^'.ZLIT0C23, 
PUSn,WX.Pa.O?,NFXr/PR.TNV 



;)U0 • 

PSL MCTEHPU, 

nexT/pr,probex.acv 



;1 11 

PSL MCTEMP13, 
NEXT/PR.PROBEX.OK 



;0 

PSL MCTEMPn, 
NEXT/JE.TNV 

;1 

RETURN C+2] 



36492 
36493 
36494 
36495 
36^96 
36497 
36498 
36499 
36500 
36501 
36502 
36503 
36504 

36505 -0 

36506 PR.TNV: 
36507 
36508 
36509 
36510 
36511 
36512 
36513 

36514 17F8: ; *********hORCE AODRESS*********; 

36515 PR.PROBEX.OK: 

36516 ; ; 

36517 we RCZFiT03 + 1,CCOP2,SIZEClDEP3, ; 

36518 NE5!T/PR.oR0BtX,.KUSH 
36519 

36520 PR.PR08EX.ACV: 
36521 

36522 WB R[ZERC],CC0P2,SirECJDEP3, 

36523 NEJiT/PR.PROBEX, FLUSH 
36524 

36525 PR, PR08EX. FLUSH: 
36526 
36527 FLUSH XB,NEXT/GL.NOP. JRD1 



PROBE NOT VALID (PTE NOT IN TB) 
SAVE VA AND PROCESS A TB MISS TO 
LOAD THE PTE BACK IN THE TB. 

CATCH RETURN+1 FROM HM.PRB.READ.TBM 
CHECK IF FAULT REFERENCING SPTE 



PROBE NO ACCESS OR RETURN+2 FROM 
MM.PRB.READ.TBM, RESTORE PSL 
SET CONDITION CODES AND DO IRD1 

READ ACCESS OK OR RETURN+3 FROM 
MM.PRB.READ.TBM, RESTORE PSL. 
SET CC TO INDICATE ACCESS OK. 



; FAULT FETCHING SPTE 

; RESTORE PSL AND 

; TAKE A TNV FAULT. 

; NOT A FAULT FETCHING SPTE 

; RETURN TO INDICATE ACCESS OK, 



SET CC TO INDICATE ACCESS OK. 



SET CC TO INDICATE NO ACCESS. 



FLUSH XB TO AVOID ERRONEOUS ACV DUE 
TO PREFETCH WHILE PSL WAS CHANGED 



CMT098.MCX 
PRLi)i)V.MlC 
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PROBE, LDPCTX, SVPCTX : PROBEW 
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U 0332, 0885, 259E, 4010, C047, 0573, 9 

U 0333, 0C84,3E51, 0780, C05D, 0955, C 479* 

U 155C, 0485,8592, 4033, C047, 0561, 8 

U 1550, 0180,BC12, 0A30, 1047, 0557, C 

U 155E, 0C80, 1002,4030, 8007, 016C,D 
U 155f, 0C81, 8001, 0030, C4A7, 0173, 8 



PROBE, LDPCTX, SVPCTX 



: PROBEW 



1 1 



Input 
Resources 

Subroutines 



Q 
HDR 

TEMPI 
TEMP3 
MM, TEMPI 

PP.,P'^0BEX.SU8 



Mode 
Length 

Save PSL 

Save ZEXT(Length) - 1 

Save VA if TB Miss 



36528 -TOC 
36529 

36530 ;»****'*»********************************************************************** 

36531 ; PROBEW mode.rb, len.rw, base.ab 
36532 
36533 
36534 
36535 
36536 
36537 
36538 
36539 
36540 

6541 

6542 

6543 
-6544 
36545 .R£G]0N/JRDX,R1L,1R0X,R1H/IRDX.R2L,IRI>X.R2H 

3*.546 =0 

3.547 PR. PROBEW: 

355/^8 ;Q — — ^ ^— — .- ; 

76549 RCTEMP33 ZEXT(M[MDR3),S1ZECW0RD],; SAVE ZERO EXTENDED LENGTH 

36550 PUSH,NEXT/PR.PROBEX.SUB 

36551 

36552 ; 1 ; 

36553 6CTEHP3] MCTEMP3J-1, ; SAVE ZEXT(LENGTH) - 1 

36554 SIZECBYTE], PROBE WRITE? ' . , , 

36555 ,REG10N/PRLDSV,R1L,PRLDSV.R1H/PRLDSV,R2L,PRLDSV.R2H/PRLDSV.R3L,PRLDSV,R3H 

36556 

36557 rIlOO ;n00- 



CHARLIE'S FLOWS 3.1 



6551 
655" 
36560 
36561 
36562 
36563 
36564 
56565 
36566 
36567 
36568 
36569 
36570 



^CMM.TEMP13 MCVA3, 
PUSH,NEXT/MR,rRB.WRT.TBM 



; 1 1 01 •—- «« -— — 

W8 MCERRCODD.AN0.ZLIT0C2], 
PUSH, WX. £0.0?, NEXT/PR. TNV 



; PROBE NOT VALID <PTE NOT IN TB) 

; SAVE VA AND PROCE'^^S A TB MISS TO 

; LOAD THE PTE BACK IN THE TB. 

; CATCH RETURN+1 FROM MM.PRB.WRT.TBM 

; CHECK IF FAULT REFERENCING SPTE 



lino—-——' 

PSL.MCTEMPl], 
NEXT/PR.PROBEX.ACV 



;1111 

VA.MCVAD+RCTEMP3] 



PROBE NO ACCESS OR RETURN+2 FROM 
MM.PRB.WRT.TBMf RESTORE PSL 
SET CONDITION CODES AND DO IRD1 

WRITE ACCESS OK OR RETURN+3 FROM 
MM.PRB.WRT.TBM, CONTINUE. 






CMT098,MCX 
PRLDSV.MIC 



PROSE, LDPCTX, SVPCTX 
Li 1738, 0C80, 0036, A780,005D, 0956, C 479* 



C 6 
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U 156C, 0A85,B592,A033,C047,0561,8 

U 156D, 0180, BC12,0A30, 1047,0557, C 

U 156E, 0C80, 1002, 403D, 8007, 016C,D 

U 156F, 0480, 1002, 403D, 8007, 017F, 8 



36571 

36572 

36573 

36574 =1100 

36575 

36576 

36577 

36578 

36579 

36580 

36581 

36582 

36583 

36584 

36585 

36586 

36587 

36588 



: PROBEW 
SIZEC8YTE3, PROBE WRITE? 



• noo 

RCMM. TEMPI] MCVA], 
PUSH,NEXT/Mn.PRB.WRT.T8M 



;1101 

we MCERRCODD.AND.ZLIT0C2J, 
PUSH, WX.EQ.O?, NEXT/PR. TNV 



;1110 ' 

PSL MCTEMPU, 
NEXT/PR.PROBEX,ACV 



;1111 

PSL MCTEMP1], 
NEXT/PR.PROBEX.OK 



PROBE NOT VALID (PTE NOT IN TB) 
SAVE VA AND PROCESS A TB MISS TO 
LOAD THE PTE BACK IN THE TB. 

CATCH RETURN+1 FROM MM.PRB.WRT . TBM 
CHECK IF FAULT REFERENCING SPTE 



PROBE NO ACCESS OR RETURN+2 FROM 
MM.PRB.WRT, TBM, RESTORE PSL 
SET CONDITION CODES AND DO IRD1 

WRITE ACCESS OK OR RETURN+3 FROM 
MM.PRB.WRT. TBM, RESTORE PSL. 



CMT098.MCX 
PRLDSV.MIC 



D 6 
MICR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
PROBE, LDPCTX, SVPCTX : PR.PROBEX.SUB 

: PR.PROBEX.SUB" 
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U 1739, 0560, 0F76,A030J0^7, 0173, C 

U 173c, 0D86,1EF6, 4030,8087, 0173, D 
U 173D, 048A, 1077, 0030, 80'!»7, 0158, C 

U 158C, 0186, 7EEC, 7180,0047, 0^2,0 

U 158D, 0080, 2090, 06C1, 0047,0959, 9 400* 

U 1599, 0480, 2387, 0000, 06A7, 0173, E 
U 1598, 0480, 7387, 0000, 06A7, 0173, E 

U 173E, 0C81, 2002, 40BD,84A7, 0000,1 



36589 JOC '• PROSE, LDPCTX, SVPCTX 

36590 

36591 ****************************************************************************** 

Entry points PR.PROBEX.SUB 



36592 

36593 

36594 

36595 

36596 

36597 

36593 

36599 

36600 

36601 

36602 

36603 

36604 

36605 

36606 

36607 

36608 

36609 

36610 

36611 

36612 PR.PROBEX.SUB: 

36613 



Input 
Output 

Resources 



Subroutines 



Q 

PSL<CURM> 
TEMPI 

TEMP2 
TEMP7 
PL 
SL 

OS. ADD 



Probe mode 

MAX( PSL<PREV>, Probe mode) 
Save PSL 

Extracted PSL<PREV> 
Temporary save specified mode 
Used for loading PSL<CURM> 
Used for extracting mode bits 



PR08EX.SU8 IS USED BY PROBER AND PROBEW TO PROCESS THE OPERANDS 
AND PREPARE TO PROBE. 

CHARLIE'S FLOWS 3.1.2 

*******K*(*** **************** t^**********************************************^* 



SET MM.NOINT, 
SL,C23 



MCTEMP1] PSL, 
PL,C22.3 



36614 

36615 

36616 

36617 

36618 

36619 

36620 

36621 

36622 

36623 

36624 =0 

36625 

36626 

36627 

36628 

36629 

36630 

36631 

36632 

36633 =01 

36634 

36635 

36636 

36637 

36638 

36639 

36640 

36641 PR.PROBEX.SUB. 10: 

36642 

36643 VA MCMDR], RETURN C+1] 



rctemp2],mi:tempi3.xz 
mctemp7d.q q.d, 

PL,C0J, 

PU5h,L0D INC BRA?, NEXT/OS. ADD 

. 1 

WB MCTEMP2]-(RCTEMP7].XZ), 
S12ECBYTE],WB<31-30>? 



;01 

PSL<CURM> MCTEMP2D.RR.8, 
NEXT/PR. PROBEX. SUB. 10 

.11 

PSL<CURM> MCTEMP73.RR.8 



USED TO EXTRACT MODE WHICH IS 2 BITS. 



SAVE PSL 

POSITION'oF PREV MODE IN PSL. 



GET PSL<PREV>. 



SAVE MODE OPERAND. 

POSITION OF MODE OPERAND MODE BITS. 

FETCH BASE OPERAND. 



COMPARE PSL<PREV MODE> WITH 
SPECIFIED MODE. 



USE PSL<PREV MODE> 

USE MODE SPECIFIED IN OPERAND 

MOVE BASE ADDRESS INTO VA 



CMT098.MCX 
PRLDSV.MIC 
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PR08E, LDPCTX, SVPCTX : LDPCTX 

: LDPCTX" 
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U 03A0, 0980,0037, 2030, 04A7,015A, 8 



U 15A8, 0880, 0E77,17'i0, 0207, 0D60,C A79* 
U 15A9, 0581, BDB1, 0030, 2507, 04E5,'» 

U 15AA, 0D80,0C11,0B20,8AA7,0959,6 A16* 
U 1596, 0881, D0B9,103D, 8040, 0173, f 
U 1597, 0480, 0036, AAF0,00A7,04F7,0 



36644 .TOG *' PROBE, LDPCTX, SVPCTX 

36645 

36646 ****************************************************************************** 

36647 
36648 

PCBB 



LDPCTX 

Input 

Resources 



Load Process Context 

Process Control Block pointed to by PCBB 



Subroutines 



TEMPO 
TEMPI 
FLAG1 
STEPC 
Q 

LS. MODE. CHECK 
lE.SERV.JP.TS 



Hold PCBB on MBUS 

Temporary 

Used to repeat Clear TB loop once 

Clear TB loop count 

Used to load RNUM for loading GPR'S 



CHARLIE'S FLOWS 3.7 



36649 
36650 
36651 
36652 
36653 
36654 
36655 
36656 
36657 
56658 
36659 
36660 
36661 
36662 

36663 ,RE6I0N/IRD1.R1L,IRD1.R1H 

36664 =000 

36665 LS. LDPCTX: 

36666 ;000 

36667 VA_D,ZLIT0C03 

36668 = 
36669 

36670 .REGI0N/PRLDSV.R1L,PRLDSV.R1H/PRLDSV.R2L,PRLDSV,R2H/PRLDSV.R3L,PRLDSV.R3H 

36671 

• 00 

p5l<is.curm>?, 

push, next/ls. mode. check 



; PREPARE TO INVALIDATE PROCESS TB 



36672 =00 

36673 

36674 

36675 

36676 

36677 

36678 

36679 

36680 

36681 

36682 

36683 

36684 

36685 = 

36686 ^0 
36687 
36688 
36689 
36690 
36691 
36692 



; 01 - 

TB D+ZLIT8C43, 
PUSH,NEXT/MP.INVALIDATE-TB 



• 10 

STEPC,14.- 

VA MCTEMP0D+ZLIT0C16.3, 

SI7ECL0NG], ALLOW INT? 



• 

READ.PHY,RNUM Q Q+1, 
NEXT/LS,LDPCTS.SPRS.1 



;1 

intpend or timer?, 
push,next/ie-serv.ip.ts2 



PREPARE TO LOAD GPR'S 

CHECK FOR PRIVILEGED INSTRUCTION FAULT 



INVALIDATE PROCESS SPACE TB ENTRIES 
INITIALIZE ALU, MUX, ROT, AND LITRL 
THESE FIELDS ARE THE SAME IN THE LOOP 



LOAD ADDRESS OF RO IN PCB. 

CLSS 0' MUST BE 0, SEE CCBR CHART) 

CATCH RETURN-1 FORM lE.SERV.IP.TS 
FETCH GPR FROM PCB. 



SERVICE PENDING INTERRUPT OR 
TIMER SERVICE 



CMT098-MCX 
PRLDSV.MJC 



MICR02 
PROBE, 



U 159C, 088UD0B9J03D,8040,0173J 



U 159D, 0180. 0C11, 0032, 8AA7, 0174,0 



U 173F, 0485, 2592, 433C,CAA7, 0159, C 



U 1740. 0880. 0039, FFFF.FC40,0174J 



U 1741, 0581, AC10, 0030, 0C87, 0174. 2 



1742, 0C85. 2592, 403A, 0440, 0174. 3 



U 1743. 0C81.2002.0A3D,4047.015A.6 



U 15A.S 0C80, 0036. 4030. 0047. OOFF. 8 



U 15A7. 0085,2592.4030,4707,0174.4 



U 1744, 0986, 1C93, 8030, 3847, 0174. 5 



U 1745, 0C84, 1592, 403A. 4440. 0174. 6 



F 6 
1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
LDPCTX, SVPCTX : LDPCTX 

36693 =0 

36694 LS. LDPCTX. GPRS. 0: 

36695 ; 

56696 READ.PHY.RNUM Q Q+1 , 
36697 NEXT/LS. LDPCTX. BPftS.1 
36698 

36699 ; 1 

36700 VA «CTEMPO]+2LITOC80.3, 

36701 NEJJT/LS. LDPCTX. PQBR 
36702 

36703 LS, LDPCTX. GPRS. 1: 

36704 : 

36705 RCGPR.R] MC«DR3,VA.VAt4, 

36706 DBZ STEPC?, 

36707 NEXT/LS. LDPCTX, GPRS. 
36708 

36709 LS, LDPCTX. POBR: 

36710 ; 

READ.PHY.VA VA+4. 
LONLJT COF8r0OO00] 
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FETCH GPR FROM PCB. 

LOAD ADDRESS OF POBR IN PCB, 

LOAD GPR(RNUM). 



36711 

36712 

36713 

36714 

36715 

36716 

36717 

36718 

36719 

36720 

36721 

36722 

36723 

36724 

36725 =0 

36726 

36727 

36728 

36729 

36730 

36731 

36732 

36733 

36734 

36735 

36736 



PC MCPCJ-ZLJTOCU 



RCP0QR3 HCMDR], 
REA0.PH7,VA_VA+4 



WB MCMDR3.AND.RCLONLJT3, 
WX.EQ.O? 





NEXT/IE. OPER. FAULT 

1 



FETCH POBR FROM PCB. 

LOAD MASK FOR CHECKING MBZ BITS. 



CORRECT PC FOR NO OPERANDS, 



LOAD POBR. 

FETCH POLR AND ASTLVL FROM PCB. 



CHECK MBZ BITS, 
RESERVED OPERAND FAULT. 



ASTLVL.RCTEMP13_MCMDR] ; LOAD ASTLVL. 
MCTEMP13 MB.ANDN0T,ZLJT24C73 ; 



6ead.phy.va VA+4, 

RCP0LR3 MCTEMP13 



; FETCH P1BR FROM PCB. 
; LOAD POLR. 



CMT098.MCX 
PRLDSV.MIC 
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PROBE, LDPCTX, SVPCTX 



: LDPCTX 



U 17A6, 0885, 2592, A03A,80A0, 0174, 7 
U 17A7, 0B80,0A01,FFFF,F8A7,0174,8 
U 17A8, 0980,OC11,0030,2AA7,017A,9 

U 1749, OC81,2002,OA3D,40A7.015A,C 
U 15AC, 0C80,0036,A030,00A7,00FF,8 
U 15AD, 0D81,2C92,103A, 0287,0174, A 

U 17AA, 0485, 2008, 803A,C440, 0174, B 

U 1748, 0C85, 2592, 4038,4440,0174,0 

U 174C, 0465, 2592, 4038, 8040, 0158, C 



U 15BC, 0085,2592,47B8,C207,0D5C,8 479* 

U 15BD, 0481, 2592, 4020, 05D8,015C, 8 

U 15CB, 0180, 0C11, 0032, 64A7, 0175, 3 

U 15CF, 0080,0002,403D,84A7,0174,D 

U 1740, 0C80, 0036, 4030, 0040, 0174, E 

U 174E, 0886, 15BE, 4037, 8047, 0174, F 



READ, PHY, 
RCP18R]_MCM0R] 



LONLIT.C7FC00O00] 
VA.MCTEMPO]+ZLITOC4] 



we.MCMDRD.ANO.RCLONLIT], 
WX.EO.O? 



;0 

NEXT/JE.OPER. FAULT 



Me.Q.MCHDR] . and . ZH T24 [803 



READ. PHY, VAVA+4, 
RCP1LR]_MCMDR3.ANDN0T.Q 



READ. PHY, VA VA+4, 
RCESPJ.HCMDRJ 



36737 

36738 

36739 

36740 

36741 

36742 

36743 

36744 

36745 

36746 

36747 

36748 

36749 

36750 

36751 =0 

36752 

36753 

36754 

36755 

36756 

36757 

36758 

36759 

36760 

36761 

36762 

36763 

36764 

36765 

36766 

36767 

36768 

36769 =0 

36770 

36771 

36772 

36773 

36774 

36775 

36776 

36777 

36778 "=1011 

36779 LS. LDPCTX. PSL: 

56780 ;1011 -- 

36781 VA MCTEMPO3+ZLIT0C76.3, 

36782 NE!?T/LS. LDPCTX. SUB1 
36783 

36784 ;1111 

36785 VA_MCTEHPO] 

36788 
36789 
36790 
36791 



READ. PHY, SET MM.NOINT, 
RCSSPJ_MCHDR] 



^USH 

R[USP3^HCHDR3, 
PSL<JS.CURM>?, 
NEXT/LS. LDPCTX. PSL 



• 1 

WRITE MCMDR],SJZECL0NG3, 
NEXT/LS. LDPCTX. PUSH 



ftEAD.PHY 
MCTEMP13_RCSP] 



FETCH P1LR FROM PCB. 
LOAD PI BR. 



LOAD MASK FOR MBZ CHECK, 
LOAD ADDRESS OF ESP. 
CHECK P1LR MBZ BITS. 

RESERVED OPERAND FAULT. 
WRITE HARDWARE PME. 



FETCH ESP FROM PCB. 
LOAD P1LR. 



FETCH SSP FROM PCB. 
LOAD ESP. 



FETCH USP FROM PCB. 
LOAD SSP. 



PUSH FOR JUMP TO LS. LDPCTX, SUB1 
CHECK IF ON INTERRUPT STACK. 



CATCH RETURN FROM LS. LDPCTX. SUB1 
PUSH THE NEW PSL ON THE STACK. 



CURRENTLY ON KERNAL STACK, 
LOAD ADDRESS OF NEW PSL. 



CURRENTLY ON INTERRUPT STACK. 
LOAD ADDRESS OF KSP, 



; FETCH KSP FROM PCB. 
; SAVE SP ON ISP. 



CMT098.MCX 
PRLDSV.MIC 
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U 17/.F, 008AJ592,A039,00A7, 0175,0 

U 1750, 0886, 1036,4030, 0087, 0175J 

U 1751, 0180, 1C93, 8030, 2007, 0175, 2 

U 1752, 0A85, 2592, A037, 80^7, 015C,Q 



U 15C8, 0180, 0C11, 0032, AAA7, 0575, 3 
U 15C9, 0081, 2592, 4120, 0508, 003F, 9 

U 1753, 008A,073C,OOA7,8AAO, 0000,1 



: LDPCTX 
fiCISp5"MCTEMP13 

ftCTEMPID.PSL 
PSL.MCTEMP1].AN0NOT.ZLIT2AC^3 



RCSPJ MCMDR], 
NEXT/CS. LDPCTX. PSL 



36792 
36793 
36794 
36795 
36796 
36797 
36798 
36799 
36800 
36801 
36802 
36803 
36804 

36805 =0 

36806 LS. LDPCTX, PUSH: 

36807 ; 

36808 VA MCTEMP0D+2L1T0C72.J, 

36809 PUSH,NEXT/LG. LDPCTX. SU81 
36810 

3681 1 ; 1 

36812 WRITE MCMDR.1,SIZECL0NG:J, 

36813 IRD1 
36814 

36815 LS. LDPCTX. SUBl: 

3681 6 

36817 READ.PHY,VA RCSPJ RB"C0NX(4), 

36818 RETURN E+13 



; CLEAR PSL<IS>. 

; LOAD NEW STACK POINTER. 



LOAD ADDRESS OF NEW PC. 

PUSH THE NEW PC ON THE STACK. 

FETCH NEW PSL AND PREPARE TO PUSH. 



CMT098.MCX 
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U 03A8, 0081, AC10, 0030, 0C87,015C,C 



U 15CC, 0181, DC37,17B0, 0207, 0D60,C A79* 
U 15CD, ODBO,OC11,0030,8AA7,015D,C 

U 15DC, 0A80,056E,A03C,C5C8,0175,A 
U 15D0, 0A80,05BE,'i037,8AA7,0175,5 



U 175^, 0881, D089,133D, 8^17, 015D,C 



PROBE, LDPCTX, SVPCTX 



: SVPCTX' 



36819 .TQC 

36820 

36821 ****************************************************************************** 

SVPCTX 



Input 
Resources 



Save Process Context 

PCBB Physical address of Process Control Block 



Subroutines 



TEMPO 

TEMPI 

Q 

RNUM 

STEPC 

LS. MODE. CHECK 



Hold PCBB on M8US 

Temp for PSL and switching stacks. 

Used to load RNUM for saving GPR'S 

Used to address GPR'S 

Loop count for saving GPR'S 



CHARLIE'S FLOWS 3.7 



; CORRECT PC FOR NO OPERANDS. 



682A 

6825 
36826 
36827 
36828 
36829 
36830 
36831 
36832 
36833 
36834 
36835 
36836 

36837 .REGI0N/JRD1.R1L,IRD1.R1H 

36838 =000 

36839 LS. SVPCTX: 

36840 ;000 

36841 PC.«CPC]-ZLIT0t13 

36842 = 
36843 

36844 .REG10N/PRLDSV.R1L,PRLDSV.R1H/PRL0SV,R2L,PRLDSV.R2H/PRLDSV.R3L,PRLDSV.R3H 

36845 

36846 =0 ;0 

36847 RNUM Q ZLITOCO], 

36848 PSL<IS.CURM>?, 

36849 PUSH, NEXT/LS, MODE. CHECK 
36850 

36851 ;1™ " 

36852 STEPC. 14.. 

36853 VA MCTEMPO]+2LITOC16.J 

36854 =0 

36855 LS. SVPCTX, GPRS. 2: 

36856 ;0 

36857 WRITE. PHY RC6PR.R3, 

36858 NEXT/LS. SVPCTX. GPRS 4 
36859 

36860 ;1 

36861 VA RCSP], NEXT/LS. SVPCTX. PC 

36862 

36863 LS. SVPCTX. GPRS. 4: 

36864 ; 

36865 RNUM,Q.Q+1,VA.VA+4, 

36866 DBZ StEPC?, 

36867 NEXT/LS. SVPCTX. GPRS. 2 



PREPARE TO SAVE GPRS. 

CHECK FOR PRIVILEGED INSTRUCTION FAULT 



LOAD # OF GPR'S TO SAVE 
LOAD PCB ADDRESS OF GPRO 



SAVE GPR(RNUM). 

PREPARE TO POP PC OFF OF THE STACK 

PREPARE TO SAVE NEXT GPR, 
LOOP SAVING ALL GPRS. 



CHT098.MCX 
PRUDSV.MK 
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U 1755. 0D80,0C11,0022.AAB0,0175,6 

U 1756, 0861, 2592, ^030, 05C8, 0175, 7 
U 1757, 088A,073D,0027,8AA7,0175,8 

U 1758, 0580,0011,0022,6480,0175,9 
U 1759, 0881, 2592, 4050, 05C8, 0175, A 
U 175A, 0880, 0002, 403D,84A7, 0175,8 

U 1758, 0084,073D,07A7,8207,095E,8 479* 

U 15E8, 0086, 1036, 4030, 0087,0175,0 

U 15EF, 0880, 05BE, 4058, 05C8. 0176,0 

U 175C, 0D80,1Dl2,0A70,fb47,015E,8 

U 15E8, 0986, 1012, 4030, 0847, 015E, 9 

U 15E9, 0486, 05BE, 4037. 8508, 00A3, 7 

U 0A37, 0884,0392,4038,0047,0175,0 



36868 LS. SVPCTX, PC: 
36869 



READ,SIZECL0N6J, 
VA.HCTEHP0D+ZLIT0C72.3 



SET MM.NOINT, 
WRITE. PHY MCMDR] 



VA_RCSP]^RB+C0NX(4) 



feEAD.SIZECLONG], 

VA MtTEMP0]+2LITOC76.J 



WRITE. PHY MCMDR] 
VA MCTEMPO] 



36870 

36871 

36872 

36873 

36874 

36875 

56876 

36877 

36878 

36879 

36880 

36881 

36882 

36883 

36884 

36885 

36886 

36887 

36888 

36889 

36890 

36891 

56892 

36893 

36894 =1011 ;1011 

36895 

56896 

36897 

36898 

36899 

56900 

36901 

36902 LS. SVPCTX. I PL: 

36903 

36904 WB MCTEMP1D.AND.2LIT16C1FJ, 

36905 WXTNE.O? 
56906 
56907 =0 ;0 -- — 

36908 MCTEMP13.MB.OR.ZLIT16C1] 
36909 

5691 ; 1 " 

36911 WRITE. PHY RCSP],MCTEMPO]_WB 

36912 

56913 0A57: ;*********fORC£ ADDRESS*********; 

36914 RCKSP] MCTEMP03 ; SAVE SP IN KSP 



RCSPJ RB+C0NX(4), 
PSL<J5.CURM>? 



MCTEMP1] PSL, 
NEXT/LS. SVPCTX. IPL 



;1111 

WRITE, PHY RCKSPJ, 
NEXT/LS. SVPCTX. SPS 



POP °C OFF OF THE STACK. 
LOAD HC8 ADDRESS OF SAVED PC. 



SAVE PC. 

FINISH POPPING PC. 



POP PSL OFF OF THE STACK. 
LOAD PCB ADDRESS OF SAVED PSL. 



SAVE PSL. 

LOAD PCB ADDRESS OF KSP. 



FINISH POPPING PSL. 

CHECK if ON INTERRUPT STACK. 

SWITCH FROM KERNAL TO INTERRUPT STACK 
SAVE PSL IN MTEMP. 



ALREADY ON INTERRUPT STACK. 
SAVE KSP 



PSL<IPL> <- MAX(1,PSL<IPL>) 



; PSL<IPL>=0. 

; SET NEW IPL TO 1. 

; PSL<IPL> .NE. 0. 

; SAVE SP IN PCB AND IN KSP. 



CMT098.MCX 
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U 175D, 0580, 1C92,A030, 2007, 0175, E 
U 175E, 0086, 15BE, 4039, 00A7, 0175, F 
U 175F, 008AJ592,A037,80A7, 0176,0 

U 1760, 0A80, 0036, A030,04A7, 0176,1 
U 1761, 0A80,05BE,A038,A5C8,0176,2 
U 1762, 0C80,0036,A030,0AA7,0176,3 
U 1763, OA80,058E,A038,85C8,0176,A 
U 176A, 0C80,0036,A030,0AA7,0176,5 

U 1765, 0C80,05BE,A138,C5C8,003F,9 



36V15 

56916 

36917 

36918 

36919 

36920 

36921 

36922 

36923 

3692A LS.SVPCTX.SPS: 

36925 

36926 

36927 

36928 

36929 

36930 

36931 

36932 

36933 

3693A 

36935 

36936 

36937 

36938 

36939 

369A0 

36941 

369A2 



PSL./^CTEMP1J.0R.ZLIT24CA3 

MCTEMP13_RtISPJ 

RCSP3_MCTEMP13 



VA.VA+4 ; 


WRITE. PHY RCESP] ; 


VA_VA+4 


WRITE. PHY RCSSP] ; 


VA_VA+4 ; 


WRITE. PHY RCUSPJ, ; 
IRD1 



; SET PSL<IS> = 1. 

; SWITCH STACKS. 

; LOAD NEW STACK POINTER FROM ISP. 

LOAD PCB ADDRESS OF SAVED ESP. 

SAVE ESP. 

LOAD PCB ADDRESS OF SAVED SSP- 

SAVE SSP. 

LOAD PCS ADDRESS Cf SAVED USP. 

SAVE USP. 



CMT098.WCX 
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U 160C, 0A86,05BE,40B9,A057, 0000,1 

U 160D, 0M8, 0036,^030,0047,0036,0 

U 160E, OA18,0036,A030,OOA7,003B,0 

U 160F, 0418, 0056, A030,00A7, 0038,0 



PROBE, LDPCTX, SVPCTX 



LS-MODE. CHECK' 



369A3 .TOC 
369A4 

36945 ****************************************************************************** 
Entry Points LS. MODE. CHECK 



Input 
Output 



This IS used to check for pn'vUedged instruction faults. 
This routine should be called while branching on PSL<iS.CURM>. 
It will RETURN + 1 if the mode is zero and will take a priviledged 
instruction fault otherwise. 

CHARLIE'S FLOWS 3.7 
***************************************************************************** 



36946 
36947 
36948 
36949 
36950 
36951 
36952 
36953 
36954 
36955 
36956 
36957 
36958 
36959 
36960 

36961 =1100 

36962 LS. MODE. CHECK: 
36963 
36964 
36965 
36966 
36967 
36968 
36969 
36970 
36971 
56972 
36973 
36974 
36975 
36976 
36977 
36978 



PCBB 
TEMPO 



Saved in MT£i-lPO 

PCBB (needed in MTEHP) 



;1100- 

COMPLETE CPU B'iS CYCLES, 

MCTEMPOD^RCPCBBj, 

RETURN C+1D 



;noi 

CLEAR FLAG3, 
NEXT/IE. OPCOD. DEC 



;1110 • 

CLEAR FLAG3, 
NEXT/IE. OPCOD. DEC 



;1111 

CLEAR FLAG3, 
NEXT/IE. OPCOD. DEC 



; AVOID MACHINE HANG CLEARING TB 
; MOVE PCBB TO AN MTEMP. 



PRIVILEDGED INSTRUCTION FAULT. 
PRIVILEDGED INSTRUCTION FAULT. 
PRIVILEDGED INSTRUCTION FAULT. 



CMT098.HCX 


MICR02 1M(01) 


M 
28-N0V-83 16:30:55 


6 

CL 


OKX Rev 13.00, Clock rate 


= 160ns 
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PRLDSV.MIC 


PR08E, LDPCTX, 


SVPCTX : Ird 


Rom Definition 










; 36979 .TOC " PROBE, LDPCTX 


, SVPCTX : Ird Rom 


Definition'* 




36980 


.NOBIN 














36981 
















36982 


.ICODE ; 


OPS REG 


MEM 




OPS FPA REG 


FPA MEM 




36983 


006: 


FPD CNOPDCIE.OPCOD.DEC 


] 




[N0P3CIE.0PC0D.DEC 


h 


;LDPCTX 


3698A 




IRD1CN0PDCLS, LDPCTX 


] 




CN0P3CLS. LDPCTX 


3 




36985 


•OCODE 














36986 


006: 


CNT0CN0P3CIE.BAD.IRD 


DCIE.BAD.IRD 


3 


CN0P3CIE.BAD.IRD 


3CIE.3AD.IRD 


h 


36987 




CNTUNOPDCIE.BAD.IRD 


][IE.BAD.IRD 


3 


CN0P3CIE.BAD.IRD 


3CIE.8AD.IRD 


3 


36988 
















36989 
















36990 
















36991 
















36992 


.ICODE 














36993 


OOC: 


FPD [NOPJCIE.OPCOD.DEC 


] 




[N0P3CIE.0PC0D.DEC 


3, 


; PROBER 


3699^ 




IRDICLODDCOS.RED 


] 




[L0D3C0S.RED 


3 




36995 


.OCODE 














36996 


OOC: 


CNTOCLODJCOS.RED 


3C0S.RED 


3 


CL0D3C0S.RED 


3C0S.RED 


3, 


56997 




CNT1CN0PDCPR. PROBER 


] [PR. PROBER 


3 


[N0P3 [PR. PROBER 


3CPR. PROBER 


1 


36998 
















36999 
















37000 
















37001 
















37002 


.ICODE 














57003 


OOD: 


FPD CNOPDCIE.OPCOD.DEC 


] 




[N0P3[IE.0PC0D.DEC 


3, 


;PROBEW 


3700^ 




irduloddcos.red 


] 




CL0D3C0S.RED 


3 




37005 


.OCODE 














37006 


OOD: 


CNTOELODJCOS.RED 


JlOS.RED 


3 


CL0D3C0S.RED 


3[0S.RED 


3, 


37007 




CNT1CN0P][PR.PR0BEW 


DCPfi.PROBEW 


3 


CN0P3[PR.PR0BEW 


3CPR.PR08EW 


3 


37008 
















37009 
















37010 
















37011 
















37012 


.ICODE 














37013 


007: 


FPD CNnPJClE.OPCOD.DEC 


3 




[N0P3[IE,0PC0D.DEC 


3. 


; SVPCTX 


370U 




IRDUNOPJCLS. SVPCTX 


3 




[N0P3CLS. SVPCTX 


3 




37015 


.OCODE 














37016 


007: 


CNTOCNOPICIE.BAD.IRD 


3CIE.8AD.IRD 


3 


CN0P3CIE.BAD.IRD 


3EIE.8AD.IRD 


3, 


37017 




CNTICNOPDlIE.BAD.IRD 


3CIE.8AD.IRD 


3 


[N0P3CIE.BAD.IRD 


3EIE.BAD.IRD 


3 
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37018 


,TOC •■ 


37019 


.OCOOE 


57020 




37021 


006: 


37022 




37023 


OOC: 


3702A 




37025 


GOD: 


37026 




37027 


007: 


37028 




37029 


.UCODE 
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Dsize Rom Definition 



PROBE, LDPCTX, SVPCTX 

SIZE [ 03 C 0] [ O: C 0] C OJ [ 03 

SIZE [BYTE] [WORD] CBYTEJ C 0] [ 03 [ 03 

SIZE [BYTE] [WORD] [BYTE3 [ 03 [ 03 [ 03 

SIZE [ 0] [ 03 [ 03 [ 03 [ 03 [ OJ 

; 37030 .BIN 



t » 



LDPCTX 
PROBER 
PROBE W 
SVPCTX 



CMT098.MCX 
IANDE.MIC 



MICft02 1M(01) 
lANDE.MlC 



B ? 
28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 



Page 903 



37035 
37036 
3703? 
37038 
37039 
37040 
37041 
37042 
37043 
37044 
37045 
37046 
37047 
37048 
37049 
37050 
37051 

37054 
37055 
37056 
37057 
37058 
37059 
37060 
37061 
37062 
37063 
3^064 
37065 

37066 
37067 
37068 
37069 
37070 
37071 
37072 
37073 
37074 

^7076 
37077 
37078 

37079 



44 



43 



42 



41 

40 
39 

38 



37 



36 



31 



;37 
;37 
;37 
; 37034 



.TOC 
■ TOC 



"lANDE.MK" . 
"REVISJON 45.0" 



Jeff Peng, Gerard KoecKhoven, CHARLIE MCDOWELL 



.NOGIN 

.TOC " Revision History" - 

; REV EXPLAINATION 

45 Modify machine check(utrap 28:) routine for T8 parity error recovery. 



Read modify ACVs go thru read ACV micro trap, and must be 

detected* so just taking a read tbmiss Is no good. 

Disable interrupts during logging of machine check* 

CANCEL XFC fix of 39 

Fix Interval timer problem* ^ ^^ 

Make changes for CMODE reserved opcodes (see CMODE revision 20). 

Ensure that a TB-miss and ACC Violation don't cause problems 

Assign permanent addresses to free locations (where possible) 

Reassign FEE with 3EF 

Fix unaligned read across a page boundary to not clobber VA if a 

on the second half of the read* 

More on unaligned read bug. Was causing KSNV because stack flag 

routine tried to service an Interrupt. 

Fix machine check code to set MM.NOINT before pushing parama on stack. 

Fix when FPD set & access violation i no T8 miss I.e. the PTE Is in the TB but access is not 

allowed the MDR will ' ■ •- ■ 

Use location 3EE 



fault it taken with FPD-1 
was left set if tb miss 



not be clobbered. 

instead of FEE to avoid ROM changes 



the 
for 



CVTTP destination length 
on cache parity errors. 



Fix XFC instruction to Back-up 

Fix "REI" instruction to check 

5/19/80 

Cleanup and improve the comments. 

5/29/80 

Add special pack routine entry for 

6/19/80 

^ix machine check to disable cache 

Fix FD opcode decode. 

Remove Q from FX*IE.FD.RET, 

Fix WRT Bus ERR double error halt. 

Clear FPA traps to avoid erroneous 

Set stack flag on halts to tell console 

Load PC with SCBB+offset on halt due to .«vv-. . 

Fix disabling of cache on cache machine checks. 

Fix console Interrupts to properly clear transmitter 

Fix handling of FPA detected faults. 

Load VA and set MM.NOINT for interlocked queues with 

Fix KSNV to always raise the IPL to 1F. 

{nftial release. 

; 37080 .BIH 



PC by one and clear all flags before 



odd PC'when entering'compatToillty moi 



loing 
e 



to WCS. 



0. 



Change halt 
trap* 

to look 



code to 5. 



„ at front panel, 

vector<l :0>s3. 



interrupts. 
FPD set. 



J-UilL^ 



J^ . J^liMi 
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U 0058, 0080, EC11,?03A, 0047, 0AFA,0 



U 0039, 0186,8037, 0030, A047,00F9,C 



U 003A, 0D80.0CB7,0030,1687,00F7,7 



U 003B, 0D50, ECU, 0056, 04A7.00F6,E 



003C, 0550,EC11,0032,A4A7,00F4,A 



Interrupts and Exceptions : INTERRUPT WIDE BRANCH" 
***************************************************************************** 



THIS IS A TABLE OF THE FIRST INSTRUCTION OF THE INTERRUPT ROUTINES. 
A WIDE BRANCH IS TAKEN TO HERE AND THEN CONTROL IS TRANSFERRED 
TO THE APPROPRIATE ROUTINE. 

(SEE INDIVIDUAL ROUTINES FOR INPUT AND MODIFY LISTS.) 

«****«IH***********1^*********%**************'*** ******************************* 



37081 .TOC 

37082 

37083 

37084 

37085 

37086 

37087 

37088 

37089 

37090 

37091 

57092 

37093 .SEQUENTIAL 

37094 38: 

37095 lE.INT.WIDE.BRANCH: 
57096 IE. SOFT. INT: 

37097 ; 11 1 000 

37098 6 MCSCBB3+ZLIT0C80], 

37099 PDSH, NEXT/IE. SOFT, IPL 
37100 

37101 

37102 lE.CONSOLE.INT: 

37103 ;1 11001 

37104 MCTEMP8] ZLIT16C14]- 
57105 NEXT/IE. CONSOLE. INT2 
57106 

57107 lE.UNIBUS.JNT: 

37108 ; 111010 

37109 MEMSCAR^ZLIT24[2], 

37110 NEXT/IE. UNIBUS,INT2 
37111 

37112 IE. INT. TIMER: 

57113 ; n 1 01 1 

37114 VA MCSCBBD+2LIT0C0C0], 

37115 SET FLA62, NEXT/IE. INT, TIHER2 

?7116 

37117 IE. CORRECTED. MEM: 

37118 

37119 

37120 

37121 



;111100' 

VA MCSCBBD+2LIT0C54], 

SET FLA62, 

NEXT/IE.C0RRECTED,MEM2 



LOAD BASE ADDRESS OF SOFT. INT VECTORS. 
WILL RETURN+10(hex) WHICH WRAPS 
TO LOCATION 08 



LOAD THE NEW IPL INTO THE NEW PSL- 
JUMP TO CONSOLE INTERRUPT ROUTINE. 



LOAD ADDRESS OF UNIBUS INTERRUPT REG, 
JUMP TO UNIBUS INTERRUPT ROUTINE. 



LOAD THE MACRO VECTOR ADDRESS. 
NO MORE PARAMETERS TO PUSH- 



LOAD MACRO VECTOR ADDRESS. 
NO MORE PARAMETERS TO PUSH. 
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U 003D, 0C80. 0036, A030, 0047, OOOOJ 



U 003E, 0550. ECM, 0033, 04A7,00F0,C 



U 003F, 0950.£C11,0030,6AA7,00F4,7 



U 0008, OC86,8287.0011,A047,00F3,8 



37122 IE, CACHE. PARITY: 

37123 ; 1 1 11 01 

3712/. ; MCERRCOD] ZLIT0C3], 

37125 NEXT/MS.HALT. MICRO 

37126 

37137 IE.WRT.8US.ERR: 

371 28 ; 1 1 1 1 1 0- 

37129 VA MCSCBB3+ZLIT0C603, 

37130 SET FLA62, 

37131 NEXT/IE. WRT. BUS. ERR2 
37132 

37133 IE-POWER. FAIL: 

371 34 ; 1 1 1 1 1 1 ' 

37135 VA nCSCBBD+ZLJTOCOCD, 

37136 SET FLA62, 

37137 NEXT/IE,P0WER.FAIL2 
37138 

37139 .RANDOM 

37U0 

37U1 8: ;**HARD ADDR** 

37U2 

371A3 MCTEMP8] RCTEMP5].RR.16, 

37144 NEXT/IE. SOFT. INT3 



SET ERROR CODE TO PUSH ON THE STACK. 
CHECK IF IN CONSOLE MODE. 
NOW ARE EXCEPTIONS********* 



LOAD MACRO VECTOR ADDRESS. 
***FLAG CLEARED IN NEXT CYCLE** 
JUMP TO WRITE BUS ERROR ROUTINE* 



LOAD MACRO VECTOR ADDRESS. 
NO MORE PARAMETERS TO PUSH. 
JUMP TO POWER FAIL ROUTINE. 



CATCH RETURN FROM lE.SOFT.IPL 

LOAD IPL INTO PROPER BITS OF NEW PSL. 
CONTINUE WITH SOFTWARE INTERRUPT FLOW, 



CMT098.MCX 
lANDE.MIC 



M1CR02 1M(01) 
Interrupts and 



28-N0V-83 
Exceptions 



16:30:35 
Initiate 



E 7 

CLOKX Rev 
Exception or 



13.00, Clock rate = 160ns 
Interrupt 
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37U5 

37U6 

37U7 

37148 

37U9 

37150 

37151 

37152 

37153 

37154 

37155 

37156 

37157 

37158 

37159 

37160 

37161 

37162 

37163 

371 64 

37165 

37166 

37167 

37168 

37169 

37170 

37171 

37172 

37173 

37174 

37175 



.TOC " Interrupts and Exceptions 



Initiate Exception or Interrupt 



***************************************************************************** 
Entry points IE. ABORT 

JE.TRAP 
IE. FAULT 
IE. INTERRUPT 



Resources 



SPJSP,KSP,ESP,SSP,USP 

VA,MDR 

PSL 

PCPCBACK 

TEMP4 

TEMPS 

MTEMP8 

MTEMP9 

MTEMPIO 

FLAGO 



FLAG1 
FLAG2 
FLAG3 



Save old PSL 

Macro interrupt vector 

New PSL 

Temp to switch stacks 

Temp to switch stacks 

= EXCEPTION 

1 = INTERRUPT 

= INTERRUPT MODE 

1 = KERNAL MODE 

= MORE PARAMS TO PUSH RETURN TO CALLER 

1 = NO MORE PARAMETERS, 00 1RD1 

= PUSH PCBACK - 2 

1 = PUSH PC 



THIS IS THE MAIN SUBROUTINE USED TO INITIATE ALL INTERRUPTS AND 

EXCEPTIONS (EXCEPT CHMX). THE EXECUTION STACK IS SWITCHED TO BE 

EITHER KERNAL OR INTERRUPT, THE OLD PSL AND PC ARE PUSHED ON 

THE NEW STACK AND A NEW PSL AND PC ARE LOADED. 
***************************************************************************** 
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U OECC, 0C86, 8036, A6B0, 0087, 00EE*8 



U OECD, 0^96, 8036, A6B0, 0087, OOEE, 8 



U 0EE8, OD06,8E92,0030,20A7,OOED,6 
U 0EE9, 0C86,95BE,A037,80A7,00F9,8 

U 0ED6, 0D6E,8D1?,AO36,00A7,00ED,A 
U OEDA, 0C80, 0036, 4030, 0067, OOEE, A 

U OEEA, OC80,0036,A030,OOEO,OOEE,C 



U OEEE, 08A0, 0036, 4690, 0OEO,OOEE,C 



U OEEC, 0420, 2592, 4271, 40A7,00EF,0 



37176 .RE6I0N/IANDE.R1L,IANDE,RIH/IANDE,R2L,IAND£.R2H/IANDE.R3L,JANPE.ft3H 

37177 OECC: ;*********FORCE ADDRESS*********; 

37178 IE. ABORT: 

37179 IE. TRAP: 

37180 ;0 ; 

37181 MCTEMP83 PSL, 

37182 STACK FLAG?,NEXT/IE.EXCEP01 
37183 

37184 OECD: ;*********FORC£ ADDRESS*********; 

37185 IE. FAULT: 

371 86 ; 1 ; 

37187 MCTEMP8],PSL, 

37188 CLEAR TP, 

37189 STACK FLAG? 
37190 

37191 =0 

37192 IE.EXCEP01: 

371 93 ; ; ; 

37194 MCTEMP83 MB.AND.0L]T24C4J, ; 

37195 CLEAR FLSGO, ; 

37196 NEXT/IE. EXCEP02 ; 
37197 

37198 ;1 ; 

37199 MCTEMP9] RCSP3, ; 

37200 NEXT/IE. RSNV ; 
37201 

37202 IE.EXCEP02: 

37203 ; ; 

MCTEMP8] MB.0R.ZLJT16C0C03, ; 
SET STACK FLAG i 



SET IPL IN NEW PST TO CURRENT IPL, 
CHECK FOR KSNV. 



SET IPL IN NEW PST TO CURRENT IPL. 
ON FAULTS CLEAR PSL<TP>, 
CHECK FOR KSNV. 



CLEAR PSL<CM,TP,FPD,CUR> IN NEW PSL. 
CLEAR FLAG TO INDICATE EXCEPTION. 



BEGIN TO SWITCH STACKS FOR KSNV, 
INVALID KERNAL OR INTERRUPT STACK. 



SET PREV MODE IN NEW PSL TO 11 



37204 

37205 

37206 

37207 

37208 

37209 

37210 

37211 

37212 

37213 

37214 

37215 IE. INTERRUPT: 

37216 

37217 

37218 

37219 

37220 

37221 

17222 

37223 

37224 =0 

37225 IE. 20: 
37226 



CLEAR FP TRAPS 



READ. PHY, 

CLEAR ARITH TRAPS, 

NEXT/IE. 20 



6eAD.PHY-SET FLA60, 
CLEAR ARITH TRAPS, 
STACK FLAG? 



AVOID ERRONEOUS TRAP. 



READ THE MACRO INTERRUPT VECTOR 
AVOID ERRONEOUS TRAP. 



SET FLAG TO INDICATE INTERRUPT. 
READ THE MACRO INTERRUPT VECTOR 
AVOID ERRONEOUS TRAP. 
CHECK FOR KSNV. 



DETERMINE IF THIS INTERRUPT OR EXCEPTIONIS TO BE HANDLED 
ON THE KERNAL STACK, INTERRUPT STACK OR TRANSFER TO WCS. 






37227 
37228 



RtTEMPS] MCMDR], 
CLEAR STSCK flag, ^ 
W8<1-0>?, NEXT/IE. 25 



SAVE THE MACRO INTERRUPT VECTOR 
BRANCH ON VECT0R<1:0> 
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U DEED, OC86,95BE,A037,8047,O0F9,B 



U OEFO. 0CAE,95BE,A7B7,8207,08ED,B 479* 



U 0EF1, GAGE, 95BE,47B7, 8207, 08EE,B A79* 



U 0EF2, 096E,CC37, 0030,4047,0200,1 
U GEF3, OD6E,CC37,OG30,5847,O0EF,6 
U 0EF6, 0D81,BCn, 0030, 1487, 0000,1 



U OEDB, 0886,A5BE,47B8,020/,08F2,8 479* 
U OEDF, 0586, 8C92,'*030, 2047, 00EF,B 



;1 



37229 
37230 
37^31 
37232 

37233 =00 

37234 IE. 25: ;00 
37235 
37236 
37237 
37238 
37239 
37240 
37241 
37242 
57243 

37244 lE.WCS.QASE: 
;10- 



MCTEMP93 RCSP], 
NEXT/IE. RSNV 



mctemp93 rcsp3, 

psl<;s,cOrm>?, 

set flag1, next/ie. kstack 



;01— ' 

mctemp9d rcspj, 

psl<js.cOrm>?, 

clear flag1, next/ie. 60 



MCFPD0FFSET3 ZLIT0C8J, 
SET STACK FLAG, 
NEXT/2001 



■ n 

MCFPDOFFSETJ ZLIT0C7J, 
SET STACK FLAG 



PC MCVA]+ZL1T0C23, 
NE5JT/MS. HALT. MICRO 



37245 
37246 
37247 
37248 
372-^9 
37250 
37251 
37252 
37253 
37254 
37255 
37256 
37257 
37258 
37259 
37260 
37261 

37262 =1011 

37263 lE.KSTACK: 

37264 ; 1 01 1 

37265 MCTEMP10] RUSP3, 

37266 PSL<IS.CURM>?, 

37267 NEXT/IE. SAVE. SP 
37268 

37269 IE. 50: ;1111 

37270 «CTEMP8],MB.0R.ZLIT24C4.1, 

37271 NEXT/IE. 55 



BEGIN TO SWITCH STACKS FOR KSNV. 
INVALID KERNAL OR INTERRUPT STACK. 



HANDLE ON KS (UNLESS ON IS) 
PREPARE TO SWITCH STACKS 
BRANCH ON PSL<IS> 
SET FLAG TO SAY NEW STACK = KS 

HANDLE ON IS 

PREPARE TO SWITCH STACKS 

BRANCH ON PSL<IS> 

CLEAR FLAG TO SAY NEW STACK = IS 



HANDLE IN WCS 

SET ERROR CODE, AND JUMP TO WCS. 
TELL CONSOLE TO LOOK AT FRONT PANEL 
GO TO MS. HALT, MICRO (ADR=01) IF NO WCS 



SET ERROR CODE 

TELL CONSOLE TO LOOK AT FRONT PANEL 



LOAD SCBB+OFFSET+2 INTO PC 
OPERATION UNDEFINED, HALT 



*********************************************************************** 
SWITCH STACKS IF NECESSARY AND SET PREV MODE IN THE NEW PSL, 
ALSO SET NEW PSL<IS> IF HANDLING THIS ON THE INTERRUPT STACK. 



; FETCH NEW STACK POINTER 

; BRANCH ON CURMOD 

; TO SAVE OLD STACK POINTER 



; SET NEW PSL<1S>=1 
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U OEEB, O586,8C92,A030,2OA7,00EF,E 
U OEEF, 0586,8C92,A030,20A7,00EF,B 
U 0EF8, 0986,8F12,0051,F8A7,00ED,7 



U OEFE, 0C86,A5BE,47B9,0207,08F2,8 A79* 



U 0F28, O88A,9592,AO38,0OA7,00F1,6 
U 0F29, QA8A,9592,A038,A0A7,00F0,A 
U 0F2A, 0C8A,9592,A038,80A7,00F0,E 
U 0F2B, 008A,9592,A038,C0A7,00ED,5 

U OFOA, 0586,8F12,0033,F8A7,00ED,5 

U OrOE, O586,8F12,0035,F8A7,00ED,5 

U 0F16, 0186,8F12,05F1,F8A7.00ED,5 



37272 =1011 

37273 IE. 60: ;1011 

3727A MCTEMP8] MB.0R.ZLIT2ACAD, 

37275 NEXT/IE. TSTACK 

37276 

37277 ; 1 1 1 1 

37278 MCTEMP83 MB.OR.ZLIT2ACA3, 

37279 NEXT/IE. 55 
37280 

37281 IE. 65: ; T::™-"' 

37282 MCTEMP8] MB.AND.0LIT16C3F], 

37283 NEXT/IE. Push. PSL. PC 
3728A 

37285 lE.ISTACK: 
37286 

37287 MCTEMP103 RCISP], 

37288 PSL<IS.CURM>?, 

37289 NEXT/IE. SAVE. SP 
37290 

37291 =1*00 

37292 IE. SAVE. SP: 

57293 ; 1 *00 

3729A RCKSP1MCTEMP93, 

37295 NEXT/lE,80 
3/296 

37297 ; 1 *01 

37298 RCESP3 MCTEMP9], 

37299 NEXT/IE.70 
37300 

37301 ;1*10 

37302 RCSSP3 MCTEMP9], 

37303 NEXT/IE. 75 
3730A 

37305 ; 1 * 1 1 

37306 RCUSPJ METEMP9], 

37307 NEXT/IE. 90 
37308 

37309 IE, 70; 

37310 ; ' 

37311 MCTEMP83.MB.AN0.OLIT16C7F], 

37312 NEXT/IE. 90 
37313 

3731A IE. 75: 
37315 

37316 M[rEMP8] MB,AND.OLIT16C08F3, 

37317 NEXT/IE. 90 
37318 

37319 IE. 80: 

37320 

37321 MCrEMP83 MB.AND.OLIT16C3F3, 



37322 



FLA61?,NEXT/IE 



; SET NEW PSL<IS>=1 

; SET NEW PSL<IS>=1 

, ■ 

; SET NEW PSKPREV MODE>=0 



FETCH NEW STACK POINTER 

BRANCH ON CURMOO 

TO SAVE OLD STACK POINTER 



SAVE OLD STACK POINTER IN KSP 

SAVE OLD STACK POINTER IN ESP 

SAVE OLD STACK POINTER IN SSP 

SAVE OLD STACK POINTER IN USP 

SET PREV MODE IN NEW PSL TO EXECUTIVE. 

SET PREV MODE IN NEW PSL TO SUPERVISOR 



SET PREV MODE IN NEW PSL TO KERNAL, 
IF NEW MODE=:KERNAL, DON'T RELOAD SP. 
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U 0ED5, 0C8A,A592,A037,8047,00ED,7 

U 0ED7, 046C,073C,0027,8-!.A7,00F1,E 

U QF1E, 0866, 4036, A6F0, 0087, OOFO, 5 

u 0F05, 0886, 8AB7, 0030, 0007, 00F2J 

U 0F07, 0859, 9710, 0010, 0487, OOFO, 5 
U 0F21, 0B80,067E,F807,F847,00F2,2 

U 0F22, 0C80,4003,84AD,4508,00ED,8 

U 0ED8, 0084,073C,04E7,84A7,04FO,8 

U 0ED9, 0428, 7592, 40A0,05D8, 0000,1 

U OEDC, 0084,073C,04E7,84A7,04FO,8 

U OEDD, 0C28,7592,4420,05D8,00EF,4 



U 0EF4, 0580,0037, O5FO,EFA7,O0F0,O 



37323 =01 

37324 IE. 90; 

37325 ;01 

37326 RCSPJ HCTEMP10] 
37327 

37328 lE.PUSH.PSL.PC: 

37329 ;11 

57330 VA RCSP] RB-C0NX(4), 

37331 SET STACK FLAG 
37332 

37333 ;- -; 

37334 MCTEMP4] PSL, 

37335 SET MM.NOINT, 
57336 WB<31-30>? 
57337 

37338 0F05: ;****»****FORCE ADDRESS*********; 

37339 IE. 105: ;01 ; 

37340 PSL M[TEMP83^MB<51-16>,0, 

37341 NEXT/IE.110 
37342 

37343 0F07: ;10 ; 

37344 PC MrPCBACK]-C0NX(2), 

37345 SET FLAG3, 

37346 NEXT/IE. 105 
57347 
37348 IE. 110: ; 



SET NEW STACK POINTER. 



PREPARE TO PUSH ONTO THE STACK. 



; SAVE OLD PSL TO PUSH ON STACK. 

; DISABLE MEMORY MANAGEMENT INTERRUPTS 

; CHECK IF WAS IN C0MPATA8IL1TY MODE. 



LOAD NEW PSL. 



PREVIOUS MODE WAS COMPATABILITY MODE. 
MOVE PCBACK-2 TO PC TO CLEAR 
eiTS<31-16>, THEN SET FLA63 TO PUSH PC 
CONTINUE INITIATING THE EXCEP OR INTER 



37349 

37350 

37351 

37352 

37353 

37354 

37555 =0*0 

37356 

37357 

37358 

37359 

5/560 

37361 

37362 

37363 

37564 

37365 

37566 

37367 

37368 



LONLIT_C3020FF003 



WRITE MCT£MP4].ANDN0T.RCL0NLIT], 
SIZECL0N63,FLA62? 

;0*0 

VA RCSP] R8-C0NX(4), 
PUSH, FLA53?, NEXT/IE. GET. PC 

;0*1 

WRITE MCTEMP7],SI2ECL0NG3, 
CLEAR STACK FLAG, RETURN CH3 

. 1 hO 

VA RCSP] RB-C0NX(4), 
PUSH,FLA55?,NEXT/IE.GET.PC 



573^9 



. 1 *i 

WRITE MCTEMP7],SIZECL0N6], 
CLEAR STACK FLAG,FLAG0? 

37370 

37571 0EF4: , 

57572 IE. LOAD. PC: 

57373 ; 

37574 IPL,C1D], 

57575 FLA51?,NEXT/IE. RAISE. IPL 



LOAD MASK OF PSL MBZ BITS. 



PUSH OLD PSL ON STACK. 
ARE THERE MORE PARAMS TO PUSH? 

MORE PARAMS TO PUSH. 

PREPARE TO PUSH ONTO SP. 

IF FLA63 SET PUSH PC ELSE PCBACK-2 



PUSH THE PC OR PCBACK-2 AND RETURN 
TO PUSH MORE PARAMETERS. 

NO MORE PARAMS TO PUSH. 

PREPARE TO PUSH ONTO SP. 

IF FLAG3 SET PUSH PC ELSE PCBACK-2 



PUSH THE PC OR PCBACK-2 AND 
SEE IF NEED TO RAISE IPL TO IF 



;***** ****FORCE ADDRESS*********; 



•; EXCEPTION 

; SET IPL TO CHECK FOR POWER FAIL 



CKT098.MCX 
lANDE.MlC 
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MICR02 1«(01) 28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Interrupts and Exceptions : Initiate Exception or Interrupt 
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U 0EF5, 0980. 5C13. 8030, 1C87,00EA,D 

U OFOO, OD86,8D12,A030,F847,OOFO,2 

U 0F02, 0980,5C13,8030JC87,00F2,6 

U 0F26, 0C80. 0036, 4AF0, 0047, OOFOJ 



U 0F01, 0A80, 8002, 403D, 8007, OOEA.D 
U 0F03, 0180,OD37,0030,E7A7,OOF3,6 
U 0F36, 048O,0036,AO30,O0A7,00F3,A 
U 0F3A, 0C80,0036,AAF0,0047,00F1.5 

U 0F15, 0A80, 0036, 4780, 0047, 08EC,F 479* 

U 0F17, 0480, 8002, 403D, 8007, 00E4,D 

U OECF, 0080,C592,46F0,0047,00EE,6 
U 0EE6, 0458, 8002,4030, 8007, 00F3,E 

U 0EE7, 096E,CC37, 0030, 2847, 0000,1 



NOP 



11 

IPL.CK] 



37376 0EF5: ;*-t*******F0RCE ADDRESS*********; 

37377 lE.LOAD.PCOl: 

37378 ;1 ; 

37379 PC MCTEMP5D.ANDN0T.2LIT0C33, 

37380 NE5?T/MP,MTPR,EXJT 
37581 =0* 

37382 iE. RAISE. IPL: 

37383 ;0* 

37384 MCTEMP8] MB.0R.ZLIT16C1FJ 
37385 

37386 1E.CHECK*D8L,ERR: 

37387 ; 1 * — — 

37388 PC MCTEMP53.ANDNOT.ZLIT0C33 

37389 
37390 

37391 INTPEND OR TIMER? 
37392 

37393 =01 

37394 lE.RESTf-RE.IPL: 

37395 :01 

37396 PSL MCTEMP8], 

37397 NEXT/MP.MTPR.EXIT 
37398 
37399 
37400 
37401 
37^02 
37403 
37404 
37405 
37406 
37407 
37408 =01 
37409 
37410 
37411 
37412 
37413 
37414 
37415 

37416 =1111 

37417 IE. CLEAR. INT.- 

37418 ; 1 1 11 ' 

37419 we M[FPDOFFSET],WB<31-30>? 
37420 

37421 =10 ;10 

37422 PSL «CTEMP8],SET FLAG3, 

37423 NEXT/IE.WRT.BUS.EXCEP 
37424 

37425 ; 1 1 

37426 ftCFPDOFFSET3,ZLITOC05], 

37427 SET STACK FLSG- 

37428 NEXT/MS. HALT, MICRO 



INTPEND OR TIMER? 



01 

MICRO VECTOR?, 
NEXT/IE. CLEAR. INT 



;n ' 

PSL MCTEMP8], 
NEXT/MP.MTPR.EXIT 



INTERRUPT OR VECT0R<1 :0>=0 

PC , MACRO VECTOR<31:2>'0<1:0> 



; EXCEPTION AND V£CT0R<1 ;0>=1 
; RAISE JPL TO IF. 



; PC _ MACRO VECT0R<31 :2>'0<1 :0> 

; CHECK FOR POWER FAIL OR WRT QUS ERR. 



POWER FAIL, LET IT 60 THROUGH 
RESTORE IPL 



NO POWER FAIL, 

SET IPL TO CHECK FOR WRT BUS ERROR. 



WAIT 1 CYCLE FOR ARBITRATION TO SETTLE 

CHECK FOR WRITE 3US ERR, 

THERE IS A WRITE BUS ERROR 
BRANCH ON UVCTR SIMPLY TO 
CLEAR THE INTERRUPT 

THERE IS NOT A WRITE BUS ERROR 

RESTORE IPL 

AND CONTINUE WITH NORMAL PROCESSING 



THERE IS A WRITE BUS ERROR 
CHECK BIT 31 FOR DOUBLE ERROR 



; RESTORE PSL, SET FLAG TO PUSH PC 



ERROR WRITING INTERRUPT STACK, HALT. 
TELL CONSOLE TO LOOK AT FRONT PANEL 



CKT098.MCX 
lANDE.MIC 



MICR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Interrupts and Exceptions : Initiate Exception or Interrupt 
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U 0F3E, 0186, CC91, 0032, 00A7, 0005, E 

U 0F08, 0585,9C10,0080J0A7,0000J 
U 0F09, 0185, AC10, 0080,00^7, 0000,1 



37A29 lE.WRT.BUS.EXCEP: 

37A30 

37A31 MCFPDOFFSET] M8+ZLIT24CA03, 

37A32 NEXT/IE. WRT. Bus. ERR 

37433 =0 

37434 IE. GET. PC: 

37435 :0 

37^36 RTEMP7 MrPCBACKJ-ZLIT0C2J, 

37437 RETURN C*1] 

37438 

37439 ;1 — 

37440 RTEMP7 MCPCD-ZLITOCQ], 

37441 RETURN [+13 



SET BIT30 TO TRAP DOUBLE WRITE ERRORS 

; GET PCBACK-2 TO BE PUSHED ON THE STACK 
; GET PC TO BE PUSHED ON THE STACK, 



CMT098.MCX 
lANDE.MIC 



M1CR02 1M(01) 28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Interrupts and Exceptions : SOFTWARE INTERRUPTS 
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U 0F38, 0^184, 05F7, 0021, ^0A7,00FA J 
LI 0FA1, 00^0,0021, 0031, AAA7,00EC,E 

U OECE, 0556, FAD3, 8030, 08A7,0AF^,0 
U OEDE, 0A80,53S7, 0010, 0787, OOEE,E 



****************************************************** *****^** *************** 
Entry points IE. SOFT. JNT3 



37A42 .TOC 

37443 

37444 

37445 

37446 

37447 

37448 

37449 

37450 

37451 

37452 

37453 

37454 

37455 

37456 

37457 

37458 

37459 

37460 

37461 

37462 

37463 

37464 

37465 

37466 

37467 

37468 

37469 

37470 

37471 

37472 

37473 

37474 

37475 

37476 0F38: 

37477 JE,S0FT,lNT3: 
37478 
37479 
37480 
37481 
37482 
37483 

37484 =0***^* 
37485 



Interrupts and Exceptions 



SOFTWARE INTERRUPTS' 



Resources 



Output 



Subroutines 



D 

TEMPS 

SISR 

VA 

MTEMP8 
FLA62 
SOFTIPR 

lE.SOFT.JPL 
IE. INTERRUPT 



Base address of software interrupts 

Temporary 

Bit causing interrupt is cleared 

Interrupt vector address 

New PSL 

Set to indicate no more params to push 

IPL of next highest software interrupt 



The n«w IPL is calculated from the SISR. A new PSL is loaded into 

a temp with only the IPL bits set. The macro vector address is 

4*IPL + SCBB + 80(hex). The bit is cleared in the SISR and the 

IPL of the next highest software interrupt is loaded into SOFTIPR 

for arbitration by the hardware. 
***************************************************************************** 



IE. SOFT. INT; 
; 01 000 



D MCSCBBD+ZLIT0C80], 
PUSH, NEXT/IE. SOFT. IPL 



; 1 1 000 

MCTEMP8] RCTEMP5J.RR.16, 
NEXT/IE. Soft. INT3 

;*********FORCE ADDRESS********* 
INT3: 

RCTEMP5]_RB.ASL.2 



VA D+RCTEMP53, 
SET FLAGO 



37486 
37487 
37488 
37489 
37490 
37491 
37492 
37493 = 



;0**** — -*-- — - ^.. -—.--..— .—- 

MCSISR] MB.ANDN0T.7LITPLC1], 

SET FLAC2, 

PUSH, NEXT/IE. SOFT. IPL 



SOFTIPR MCrEHP5].RR,16, 
NEXT/JETINTERRUPT 



LOAD BASE ADDRESS OF SOFT. INT VECTORS. 



LOAD IPL INTO PROPER BITS OF NEW PSL. 



THE VECTOR OFFSET IS IPL*4. 



LOAD ADDRESS OF MACRO VECTOR. 
THIS IS AN INTERRUPT. 



CLEAR BIT IN SISR FOR THIS INTERRUPT. 
NO MORE PARAMETERS TO PUSH. 



LOAD SOFTWARE IPR REGISTER USED BY THE 
HARDWARE FOR ARBITRATION. 



CMT098.MCX 
lANDE.MlC 



M 7 
MICR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, CLock rate = 160ns 
Interrupts and Exceptions : lE.SOFT.IPL 

: lE.SOFT.IPL 
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U OFAO, 0880,F9C2,A03D,8047,OOFA,6 
U 0FA6, 0C86,5B37, 0080, 0047, 0001,0 



37494 .TOC ** Interrupts and Exceptions : 

37495 

"^7496 ****************************************************************************** 

Gntry points lE.SOFT.IPL 



Resources 
Output 



37497 

37498 

37499 

37500 

37501 

37502 

37503 

37504 

37505 

37506 0F40: ; *********F0RCE ADDHESS*********; 

3750? lE.SOFT.IPL: 

37508 



PL Get most sigm'tfcant bit set in SISR 
TEMPS IPL of highest software interrupt pending 



CHARLIE'S FLOWS 2.2 
***************************************************************************** 



37509 
37510 
37511 
37512 
37513 



PL.MSS MCSISRJ 



MCTEMP5: PL, 
RETURN E+16.J 



; LOAD IPL OF HIGHEST SOFTWARE INTERRUPT 

; MOVE IPL INTO A TEMP SO IT CAN BE 
; SHIFTED FOR BUILDING A NEW PSL. 



CMT098.MCX 
lANDE.MlC 
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MIfR02 1M(01) 28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Interrupts and Exceptions : POWER FAIL 
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U 0FA7, 0936, 8D37, 0030, F0^7,00EE,E 



Interrupts and Exceptions 



***************************************************************************** 
Entry points IE. POWER. FAIL2 



Output 



TEMPS 

VA 

FLA62 



Load interrupt vector address into VA, Load new PSL 
into a temp with only IPL bits set. 
***************************************************************************** 



375U .TOC 

37515 

37516 

37517 

37518 

57519 

37520 

37521 

3:^522 

37523 

37524 

37525 

37526 

37527 

37526 

37529 

37530 

37531 

37532 

^7533 0F47: ;*********F0RCE ADDRESS*********; 

5753A IE. POWER. FAiL2: 

37535 ; ; 

37536 MCTEMP8] ZLIT16C1E3. 

37537 NEXT/jE. Interrupt 



POWER FAIL 



New PSL 

Interrupt vector address 

Set to Indicate no more params to push 



IE. POWER. FAIL: 



VA MCSCBBD+ZLIT0C0C3, 
SET FLAG2, 
NEXT/IE. POWER. FAIL2 



LOAD P1ACR0 VECTOR ADDRESS. 
NO MORE PARAMETERS TO PUSH. 
JUMP TO POWER FAIL ROUTINE. 



SET IPL=1E IH NEW PSL. 
INITIATE THE INTERRUPT. 



CMT098,MCX 
lANDE.MlC 



B 8 

M1CR02 1M(01) SS-NOV-SS 16:30:35 CLOKX Rev 13.00, Clock rate - 160ns 
Interrupts and Exceptions : WRITE BUS ERROR 
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U QFOC, 0116, 8037, 0030, E8/.7,0AeE,E 
u OFOD, 0P80,0D37,0030,EFA?,O0FO,2 



17539 



Interrupts and Exceptions 



: WRITE BUS ERROR' 



entry points IE,WRT.BUS.ERR2 



Output 



MTEMPS 

VA 

FLA62 



New PSL 

Interrupt vector address 

Set to indicate no more parameters 



Load Interrupt vector address Into VA. Load new PSL 
into d temp with only IPL bits set. 



75A0 

7541 

75A2 

75aS 

75U 
375A5 
375A6 
375A7 
37548 
375A9 
37550 
37551 
37552 
37553 
37554 
37555 

37556 =0 

37557 IE.WRT.8US.ERR2: ^^^ ^^^^^ ^^^^^ ^^ ^^^^^^ ^^^^^^^ 

37559 MCTEMP8] ZLIT16C1D], CLEAR FLAG2,; SET JPL«10 IN NEW PSL. 

37560 PUSH, NEXT/IE. INTERRUPT ; INITIATE THE INTERRUPT. 
37561 

37562 ; 1 — ; 

37563 IPL^CIDJ, NEXT/IE, CHECK. D8L.FRR ; CHECK FOR DOUBLE WRITE BUS ERROR 



1E.WRT.8US.ERR: 



VA MCSCBBD+2LIT0C603, 
SET FLA62 



LOAD ^WCRO VECTOR ADDRESS. 
NO MORE PARAMETERS TO PUSH. 



a.jL«±3Js: 



CMT098.MCX 
lANOE.MIC 
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Interrupts and Exceptions : CORRECTED READ DATA ERROR 



Page 917 



U OnA, 0186, 8D37, 0030, D0A7,00EE,E 



CORRECTED READ DATA ERROR" 



3756A .TOC " Interrupts and Exceptions 
37565 

Entry points IE. CORRECTED. MEM 



Output 



MTEMP8 

VA 

FLAG2 



37566 
37567 
37568 
37569 
37570 
37571 
37572 
37573 
3757A 
37575 
37576 
37577 
37578 
37579 
37580 
37581 

37582 0F4A: ;***-t*****F0RCE ADDRESS*********; 

37583 IE. CORRECTED. MEM2: 
3758A 



New PSL 

Interrupt vector address 

Set to indicate no more parameters 



Load Interrupt vector address I'nto VA. Losd new PSL 
into d temp with or.ly IPL bits set. 
*****»***im*****»*^*<*n**i*******<******<***** *********************************** 



lE.CORRECTED.MEM: 



VA MCSCBBD+ZLIT0C5A], 
Scl FLA62 



37585 
37586 



MCTEHP8] ZL]T16nA3, 

NEXT/IE. Interrupt 



LOAD MACRO VECTOR ADDRESS. 
NO MORE PARAMETERS TO PUSH, 



SET IPL=1A IN NEW PSL. 
INITIATE THE INTERRUPT. 



CMT098.MCX 
lANDE.MlC 
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HICft02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Interrupts and Exceptions : MEM ERR, CS PARITY, BAD IRD, TEMP HALT 
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U 0028, 0D86,BC37,0030J0A7,00F5,6 



U 0020, 0D86,SC37,0O3O,0847,0OF5,6 



U 03F8, 0186,eC37,0030,38A7,OOF5,6 



37587 ,TOC " Interrupts and Exceptions : MEM ERR, CS PARITY, BAD IRP, TEMP HALT 

37588 ;***************************<************************************************** 



It 



37589 
37590 
37591 
37592 
37593 
37594 
37595 
37596 
37597 

37598 

37599 

37600 

37601 

37602 

37603 

3760A 

37605 

37606 

37607 

37608 

37609 

37610 

37611 

37612 

37613 

376U 

37615 

37616 

37617 

37618 

37619 

37620 

37621 

37622 

37623 



Entry points 



Input 



IE. MEM. ERROR 
lE.CS.P'^RJTY 
IE.8AD-!RD 
lE.UNUSED-CS 

FPD0FFSET<31> Set if in CONSOLE, BOOT or UVERFY code- 
If FPD0FFSET<31>=1 then FPD0FFSET<2:0> are as follows: 

FPDOFFSET<2:0> " CONSOLE mode 

FPD0FFSET<2:0> 1 - UVERFY 

FPDOFFSET<2:0> 2 - BOOT 

FPD0FFSET<2:0> 4 - BOOT 

FPD0FFSETO:0> 5 - BOOT 



Output 

Resources 
Subroutines 



ERRCOD 
RTEMP9 
VA 
FLAG2 

5L 



Error code 

Save MDR to push on the stack 

Interrupt vector address 

Cleared to Indicate more parameters 

Used to extract MSCR's 



IE.MACH.CHECK01 Save MDR, MA, AND VA 
lE^ABORT Initiate the exception 

IE.MACH.CHECK02 Push machine check params 

T8 PARITY ERROR RECOVERY 

If machine gets T8 parity error, try to recover from 'SOFT' error by 

forcing TB miss and then retry the fault micro-order. 



Resources 



FPDOFFSET 



bit<30> is used as TB P,E. flag 
bit<29> IS a flaa to indicate that 
TB P.E. occurs wnile memory management 
Is in progress 
ERRCOD used as temporary location to save MEMSCR 
MM.TEMP5 temporary location to save VA 
****************************************************************************** 



37624 

37625 28: ;**UTRAP ADDR** 

37626 IE-MEM, ERROR: 

37627 ; 

37628 MCERRCOD] 2LIT0C2], 

37629 NEXT/IE. MEM, ERR10 
37630 

37631 20: ;**UTRAP ADDR** 

37632 IE, CS, PARITY: 
37633 

3763A MCERRCOD] 2LIT0Cn, 

37635 NEXT/IE. MEM, ERR10 
37636 

37637 3F8: ;***♦***♦ FORCE FOR DEFROM DEFAULT*********** 

37638 lE.BAD.iRD: 



MEM. ERROR IS DETECTED BY A MICRO TRAP. 
SET ERROR CODE TO PUSH ON THE STACK. 
CHECK IF IN CONSOLE MODE. 
CS. PARITY IS DETECTED BY A MICRO TRAP, 
SET ERROR CODE TO PUSH ON THE STACK- 
CHECK IF IN CONSOLE MODE. 



37639 
37640 
37641 



M[ERRC0D]^2LIT0[7], 
NEXT/IE. MEM,ERR10 



BRANCH FROM UNUSED IRD ROM SLOT. 
SET ERROR CODE TO PUSH ON THE STACK. 
CHECK IF IN CONSOLE MODE, 



CMT098,MCX 
lANDE.MIC 



E 8 

MICR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Interrupts and Exceptions : MEM ERR, CS PARITY, BAD IRD, TEMP HALT 

37642 

376A3 3f9: ;******** fqRCE FOR IRD1 DEFAULT*********** 

376A6 IE. JRD1. ERROR: 
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U 03F9, 0586, BC37, 0030, 30A7, OOFS, 6 



376A5 
37646 
37647 



MCERRCODD.ZLIT0C6], 
NEXT/JE.HEM.ERRIO 



AN IRDI FAILED TO USE THE IRDI ROM, 
SET ERROR CODE TO PUSH ON THE STACK* 
CHECK IF IN CONSOLE MODE. 



CMT098.MCX 
lANDE.HIC 



MICR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00. Clock rate = 160ns 



Interrupts and Exceptions 



U 17F9, 0484,8592, ^035, 80A7, OOFS, 6 



U 0F56, 008O,C592,A6F0,OOA7,00F7,D 

U 0F7D, 1D8O,0CB7,0O30,A687,00F4,8 
U 0F7F, 0480,C592,A230.0047,00EF,8 



U 0EF8, 01A6,7CB7, 0031. 00A7, 0096, C 
U 0EF9, 0880, 0036, 40B0. 0047, 0000,1 

U OEFA, OC85,B710,OOAO,OAA7,0000,2 
U OEFC, 0880, 0036, AOBO, 0047, 0000, 2 

U OEFD, 0580, ODB1,50BO,14A7, 0000,1 



MEM ERR, CS PARITY, BAD IRD, TEMP HALT 
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«********FORCC ADDRESS********* 



37648 17F9: 

37649 IE. UNUSED. CS: 
37650 

37651 RCR6] MCERRCOD], 

37652 NEXT/IE,MEM.ERR10 
37653 

37654 0F56: ;*********FORCE ADDRESS********* 

37655 lE.MEM.ERRIO: 

37656 ; 

37657 WB MCFPDOFFSETJ, 
57658 WB<31-30>? 

37659 =00 

37660 =01 ; 01 

37661 MEMSCAR_ZLIT24[8D, 

37662 PATCH, 

37663 NEXT/IE. CHECK. FOR. CACHE 
37664 

37665 =11 ; 1 1 

37666 WB MEFPDOFFSET3,WB<5-0>? 
37667 

37668 0EF8: ;*********FORCE ADDRESS********* 

37669 lE.RET.TO.CN.BT.MV: 
37670 
37671 
37672 
37673 

37674 0EF9: 
37675 
37676 

37677 OEFA: ;111010 
37678 
37679 
37680 

37681 OEFC: ;111100 
37682 
37683 

37684 OEFD: ;1in01 
37685 
37686 



;111000' 

MCTEMP73 2L1T24C20],STEPC.2, 

NEXT/CN. Error 



;111001 

RETURN C+13 



VA RCTEMPO] MCVA3-C0NX(4), 
RETURN [*23 



RETURN C+2] 



VA Q D D+ZLIT8C23, 
RETuRN C+13 



MOVE ERROR CODE INTO 6PR FOR ACCESS 
FROM THE CONSOLE. 



CHECK IF IN CONSOLE MODE 



NOT IN CONSOLE MODE 

LOAD ADDRESS OF MCESR, DISABLE INTS 

** jump to PCS to check if TB parity error 



RETURN TO CONSOLE, BOOT, OR UVERIFY. 



RETURN TO CONSOLE. 

BAD READ/WRITE TO MEMORY 



RETURN TO MICRO VERIFY 

RETURN TO BOOT, 

POINT BACK TO OFFENDING WORD 



RETURN TO BOOT. 



RETURN TO BOOT. 
POINT TO NEXT PAGE 



CMT098.MCX 
lANDE.MlC 



MICROS IMCOD 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 



Interrupts and Exceptions 



U OFAB, 0-^86, 9036, 4030, 0647, 00F5, 9 

U 0F59, 0180,9C92,OA30,40A7,OAB4,8 335* 

U 2B4B, 0D80,BC10,OA30,1047,0ABA,C 399* 
U 2B4C, 0480, 0036, 4030, 0047, 02B6,C 

U 2B4D, 0880, C592,46F0, 0047, 0AB4,E 330* 

U 2B4E, 0086,8036,4030,0647,0285,0 
U 2B4F, 0480,0036,4030,0047,0286, C 



U 2850, OD80,8C92,OA70,5047,OA85,2 329* 
U 2B52, 0986, CC52, 4030, 2047, 0285,1 
U 2B53, 0D86, BC37, 0030, 1047,0286, C 



37687 0F4B: 

37688 IE. CHECK 
37689 
37690 
37691 
37692 
37693 
37694 
37695 

37696 2848: 
37697 
37698 
37699 

37700 2B4C: 
37701 
37702 

37703 2B4D: 
37704 
37705 
37706 

57707 284E: 
37708 
37709 
37710 
37711 284F: 

177U 
37713 
37714 

37715 2850: 

37716 PCS.JE.T8.PE: 
37717 
37718 
37719 
37720 

37721 2B52; 
17722 
37723 
37724 

37725 2853; 
37726 
37727 
37728 
37729 



MEM ERR, CS PARITY, BAD IRD, TEMP HALT 
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FOR. CACHE: 
MCTEMP93,M£MSCR 

WB MCTEMP9D.AND.ZLIT24C083. 
WX.EQ.O? 



WB MCERRCO03-ZLIT0C23, 
WX.EQ.O? 

NEXT/PCsIii. CHECK. FOR. CACHE 



W6 MCFPD0FFSET3, 
WB^31-30>? 

MCERRC0D3 MEMSCr" 
NEXT/PCS, TE-T8.PE 

NEXT/PCS, IE. CHECK, FOR. CACHE 



WB^M[ERRCOD].AND.2LIT24C0A3, 
WX.NE.O? 

M[FPDOFFSET3"MBrORr2LlT28C04], 
NEXT/PCS. IE. TB.PE.1 

MC£RRCO0rZLlT0C2]^ 

NEXT/PCS. TE. CHECK. FOR. CACHE 



*♦ code replaced in PCs ** 

READ HCESR TO CHECK FOR CACHE ERROR. 



CHECK BUS ERROR BIT WHICH 
INCLUDES CACHE PARITY ERRORS 

** code In PCS ** 

CHECK IF IT'S A BUS OR TB MACHINE 

CHECK 



NOT A BUS OR TB ERROR 



CHECK FOR TB PARITY ERROR FLAG, 
BIT FPDOFFSET<30> 

TB FLAG ISN'T SET 

READ MEMSCR TO CHECK FOR TB ERROR 

ERRCOD IS A TEMPORARY LOCATION 



TB FLAG IS SET, RETURN TC NORMAL 
MACHINE CHECK FLOW 



CHECK FOR ERRORS OTHER THAN TB P.E. 



IT IS THE FIRST TB PARITY ERROR 
SET TB FLAG 



OTHER THAN TB PARITY ERRCOD 
SET ERRCOD TO INDICATE BJS/U.B. 
UNAL/CACHE ERROR, RETURN TO NORMAL 
MACHINE ROUTINE 
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U 2B51, OA8O,O5BE,A03D, 8607,0265, A 

U 2B5A, 0180,CC92,0A31,0047,0AB5,6 335* 
U 2B56, OC80,0036,A030,OOA7,02B6,1 

U 2B57, OD80,BC92,OA30,08A7,OAB5,8 335* 

U 2B58, 0885,B592,A033,80A7,02B5,B 

U 2B59, 0C80, 0036, 4030, 00^7,0666, 3 
U 2B55, 0C81,A592,A030.0A87,0285,A 
U 2B5A, 0080, 0036, A0BO,0OA7, 0000,0 



U 2B5B, 0881,A001,003D,8AA7,06B6,3 

U 2B5C, OD81,AC11,0030,2AA7,06B6,3 

U 2B5D, 0880,058£,A033,8a7,02B5,£ 

U 2B5E, 0C81,A592,A030,0A87,02B5,F 

U 2B5F, 0480, 0036, A030,OOA7, 0286,0 

U 2B60, 0480, 0036, 40F0, 0047, 0000,0 



37730 2B51: 

37731 PCS.IE-T8.PE.1: 



37732 

37733 

37734 

37735 2B54: 

37736 

37737 

37738 

37739 2B56: 

37740 

37741 

37742 2B57: 

37743 

37744 

37745 

37746 2858; 

37747 

37748 

37749 

37750 2859: 

37751 

37752 

37753 

37754 2855: 

37755 

37756 

3:^757 2B5A: 

37758 

37759 

37760 2858: 

37761 PCS.JE.T8.PE.2: 
37762 
37763 
37764 
37765 
37766 

37767 2B5CJ 
37768 
37769 
37770 
37771 

mil 2B5D: 
37773 
37774 

37775 2B5E: 
37776 
11117 

lim 265F: 
1111^ 
37780 

37781 2660: 
37782 
37783 



MEMSCrIrCZERO] ; CLEAN UP MCESR 

wb"«cfpdoffset5tandrzljt24c205r; check for mm pte bus cycle flag 
wxTeq.o? 

NEXT/PCsTlirTBrpTE ; MUST BE MM PxPTE BUS CYCLE 

W8"MCERRCOD5lANDl2LiTP4C0l5, ; MUST BE 1 OR D STREAM BUS CYCLE 
WXTEQ.O? ; CHECK FOR XB FETCH 

RCMmItEMP55"mCVA3" " ~; IS XB FETCH, SAVE VA 

NEXT/PCS. IE. TB.PE. 2 

PUSH^ "\ CALL SUBROUTINE TO INVALIDATE TB 

NEXT/PCS. IE. TB.PE. INVALIDATE 

FLUSH xi" 



RETURN C+O] 



; RETRY FAULT UCQDE 



VA MCPC3+RCZER03, 

PUSH, 

NEXT/PCS. IE, TB.PE. INVALIDATE 

Va"mCPC3+ZLIT0C04]" 

puSh 

NEXT/PCS. IE. fB.PE. INVALIDATE 



SET UP NEW VA 

60 TO INVALIDATE T8 



SET UP VA 

60 TO INVALIDATE TB 



VA.RCMM.TEMP53 
flUSH XB 
NOP 



; RESTORE 0R16INAL VA 



; WAIT FOR FLUSHIN6 COMPLETE 



RETURN^AND^INHIBirDESnNATioNS"; ALL DESTINATIONS INHIBITED 
NEXT/0 ; RETRY THE FAULT UCODE 
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U 2861, 0186,CC53,8030J0A7,06B6,3 
U 2B62, 0080, 0036,4060, 00^7, 03FF,F 



U 2B63, 0A80, 0036, 4030, 0057,0286, 4 
U 2B6A, 0980, 0CB7, 0030, 1E87, 0286,5 
U 2B65, 0086,6036,4030, 0647,0266, 6 
U 2B66, 0980,0067,0030,5607,0266,7 
U 2B67, 0481, B5BE, 4030,8507, 0266, 8 
U 2868, 0980,0CB7,0050,6E07,02B6,9 
U 2B69, 0C81,B58E,403P,8507,02B6,A 
U 2B6A, 0480,8592,4030,0607,0286,6 
U 2B6B, 0880,0036,4080,0047.0000,1 



37784 2861: 

37785 PCS.IE.TB.PTE: 

37787 MCFPDOFFSEt5"«B,ANDNOT-ZLIT28C25 

37788 PUSH, 

37789 NEXT/PCS. IE. TB.PE. INVALIDATE 
37790 

37792 ' RETURn"e-i5 

37793 
37794 

37795 2B63: 

37796 PCS. IE. TB.PE. INVALIDATE: 
37797 

37798 COMPLETE CPU BUS CYCLES 
37799 

37800 2864: 
37801 
37802 

37803 2865: 
37804 
37805 

37806 2666: 
37807 
37808 

37809 2867: 
37810 
37811 

37812 2B68: 
37813 
37814 

37815 2669: 
37816 
37817 

37818 2B6A: 
37819 
37820 

37821 2868: 
37822 
37823 



; CLEAR MM PxPTE BUS CYCLE FLAG 
GO FLUSH XB FOR POSSIBLE NONHIT 
TAG GROUP MACHINE CHECK 



SPECIAL m PxPTE »US CYCLE HiWm 
TO MM,GET.PTE20 OR 
TO MM.6ET. WRITE. PTE32 






HEMSCAR,ZLIT24C33 
MCERRCODllMEMSCr" 

memscrIzlit24[oa5 

tbIrczero] 

MEMicRlzLlT24[0D] 

tbIrczero] 
memscr^mcerrcod] *" 
return'c+1] 



LOAD ADDRESS OF TB 6DR 
SAVE TB GDR 
STEER GROUP 
INVALIDATE TB GPRO 
STEER GROUP 1 
INVALIDATE TB GPRi 
RESTORE T8 GDR 



U 2B6C, OC86,90?6,A030,06A7,02B6,D 



U 2B6D, 0580,9C92,0A70,40A7,00BF,A 



u OBFA, 0C60,O036,A3F0,00A7,O0ED,0 



U OBFB, 0960, 0CB7, 0030, 2687, OOBF, 7 
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37824 2B6C: 

37825 PCS. IE. CHECK. FOR. CACHE:_ 

37827 MCTiMP95lMEMSCR" 

37828 

37829 2B6D ; ; =========================="=:-= 

37830 W8 MCTEMP9D.AN0.ZLIT24C083, 

37831 WX.NE.O? 

37832 IE. CHECK. FOR. CACHE. CONTINUE: 

37833 OBFA; ;0********FORCE ADDRESS********* 

37834 SET MM.NOINT, 

37835 FPD?,NEXT/IE.MACH.CHK.RBACK 
37836 

37837 08F8: ;1********F0RCE ADDRESS********* 

37838 SET MM.NOINT, 

37839 MEMSCAR.ZLIT2AC4D 



READ MCESR TO CHECK FOR CACHE ERROR 

RETURN CONTROL TO CCS 
CHECK BUS ERRROR BIT WITH 
INCLUDE CACHE PARITY ERROR 

NOT BUS ERROR (IE NOT CACHE ERROR) 
DISABLE INTERRUPTS 



BUS ERROR, CHECK FOR CACHE ERROR 

DISABLE INTERRUPTS 

LOAD ADDRESS OF CACHE ERROR REGISTER 
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U 0BF7, OC86,9036,A030,06A7,OOBF,C 

U OBFC, O58O,9C92,0A70,60A7,00F2,4 

U 0F2A, OA8O,0036,A3F0,O0A7,O0ED,0 

U 0F25, 0580,0CB7, 0030, 3687, 00F5,C 

U 0F5C, 0580,OCB7,0030,OE07,OOF2,A 



U OEDO, 0885, E036,^BB0, 00^7, OAFS, A 

U 0ED1, 0986, CD91, 0230, 28A7,08FC,0 377^ 

U 0ED2, 0C1D, 2592,^032, 4047, 0AF5,E 

U 0ED3, 0D10, ECU, 0030, 24A7,04EC,D 
U 0E04, 0980, 0F76, 4030, 2047, 00F7, 6 

U 0002, 0080, 0036,4130, 0047, 003F, 9 
U 17FF, 0480, 0036, 4030, 0047, 017F,F 



37840 0BF7: ;*********FORCE APDRESS*********; 



MCTEMP9D.MEMSCR 



37841 
37842 
37843 OBFC: ;*********FORCE ADDRESS*********; 



; READ CACHE ERROR REGISTER 



W8 MCTEMP9D.AND.ZLIT24C0C.1, 
WX.NE.O? 



37844 
37845 
37846 

37847 =0 

37848 1E.MEM.ERR20: 

37849 ; 

37850 FPD?, NEXT/IE. MACH.CHK.RBACK 
37851 

37852 ;1 --— 

37853 MEMSCAR_ZLIT24C6] 
37854 

37855 ; ' 

37856 MEMSCR 2LlT24ri3- 

37857 NEXT/IE. MEM. ERR20 
37858 

37859 =000 

37860 IE. MACH.CHK.RBACK: 

37861 ;000 

37862 RCTEMP03 RBSP. 

37863 R8SP.EQ.0?, 

37864 PUSH, NEXT/IE. RBS.RBACK 
37865 

37866 ;001 "r™ 

37867 MCFPDOFFSET] M8+ZLIT8C53, 

37868 W8<5"0>?,NEXT/IE. FPD. PACK 
37869 
37870 IE. MACH.CHK. FAULT: 



010' 



ftCTEMP9] MCMDR], CLEAR FLA63, 
PUSH,NEXT/IE.MACH.CHECK01 



;101 — 

VA MCSC8B3+ZLIT0C4], 

CLEAR FLAG2, 
PUSH, NEXT/IE. FAULT 



37871 
37872 
37873 
37874 
37875 
37876 
37877 
37878 
37879 
37880 
37881 
37882 

37883 = 

37884 0002: 

37885 6L.N0P.IRD1: 

37886 ; — 

37887 IRDI 
37888 

37889 17FF: 

37890 6L. DBG. NOP: 
37891 

37892 NEXT/GL.DBG.NOP 



;110 ■ 

NE5ilT/IE-MACH.CHECK02 



CH5CK IF TAG OR DATA CACHE ERROR 



NOT CACHE ERROR 

ATTEMPT TO PACK OR ROLL BACK. 

CACHE ERROR DISABLE THE CACHE 

LOAD ADDRESS OF CACHE DISABLE REGISTER 



DISABLE THE CACHE. 



SAVE RBSP TO LOAD INTO THE STEPC. 

CHECK FOR RBSP = 0. 

ROLL BACK THE REGISTER SIDE EFFECTS. 



; SET CODE FOR RETURN FROM FPD. PACK. 
; FPD WAS SET, PACK IT UP. 



CLEAR FLAG TO PUSH PCBACK-2 
SAVE MDR, PC, AND VA TO 
PUSH ON THE STACK, 



LOAD MACRO VECTOR ADDRESS, 
MORE PARAMETERS TO PUSH. 
INITIATE THE EXCEPTION. 

LOAD SIZE OF MSCR'SCSEE IE. WRITE. MSCR) 

PUSH inACHINE CHECK PARAMETERS, 

AND BEGIN THE MACRO EXCEPTION HANDLER. 
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U 0F5E, 0085, A592, 4032, 80A7,00F6,0 
U 0F60. 0885,B592,A032,C0'i7,00F6,2 
U 0F62, 0[)80,OCB7,0030,OE87,OOF6,C 

U 0F6C, 0C8A, 0036, A0B3, 0647,0000,1 



: MACHINE CHECK ROUTINES" 
: IE.MACH.CHECK01 



37893 .TOC " Interrupts and Exceptions 

37894 .TOC " Interrupts and Exceptions 
37895 

37896 ****************************************************************************** 

37897 ; Entry points IE.MACH.CHECK01 

37898 ; 

37899 ; Output RTEMP10 Save PC 

37900 ; RTEMP11 Save VA 

37901 ; RTEMP12 Save Saved Mode Register 

37902 ; 

37903 ; Save MDR, MA, and VA to push on the stack. 

37904 '***********************************H************************************«**** 

37905 ' 

37906 IE.MACH.CHECK01: 
37907 

37908 RCTEMP10] MCPC3 
37909 
37910 
37911 
37912 
37913 
37914 
37915 
37916 
37917 
37918 



RETEMP11D.MCVA] 
MEMSCAR,ZLIT24C13 



; LOAD ADDRESS OF SAVED MODE REGISTER 



RCTEMP123 MEMSCR, 
RETURN C+TJ 
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U 0^•'6, 0980, UEF6, ^030, C0A7,00EE,0 
U OEEO, 0580, 0CB7, 0030, 4687, 0AF3,0 



Interrupts and Exceptions 



IE.MACH,CHECK02" 



37919 ,TOC " 

37920 

37921 ****************************************************************************** 

Entry points IE.MACH.CHECK02 



37922 

37923 

3792A 

37925 

37926 

37927 

37928 

37929 

37930 

37931 

37932 

37933 

37934 

37935 

37936 

37937 

37938 

37939 

37940 

37941 

37942 

37943 

37944 

37945 

37946 

37947 

37948 

37949 

37950 

37951 

37952 

37953 

37954 



Input 



Resources 



Subroutines 



RTEMP8 

RTEMP9 

RTEMP10 

RTEMP11 

RTEMP12 

MEMSCAR 

VA 

STACKFLAG 

IE. WRITE. MSCR 

IE.LOAD.PC+1 

MS.DEC.SP 



Saved UDR 

Saved MDR 

Saved MA 

Saved VA 

Saved "Saved Mode Register 



1 1 



Push MSCR(MSCAR) on the stack 
Finish initiating the mach check 
Decrement the SP 



This routine pushes the machine check parameters onto the stack. 
The parameters pushed are: 

Length Parameter 

Error Code 

VA 

PC at time of error 

MDR 

Saved Mode Register (MSCR #1) 

READ Lock Timeout Register (MSCR ft2) 

TB Group Parity Error Register (MSCR #D) 

Cache Error Register (MSCR #4) 

BUS Error Register (MSCR #9) 

Machine Check Error Summary Register (MSCR #8) 

PC 

PSL 

************************************ A** ************************************** 



37955 

37956 IE.MACH,CHECK02: 

37957 ;— ■ 

37958 PL.C24.] 
37959 

37960 =000 ;000 ■ 

37961 MEMSCAR ZLIT24C8], 

37962 PUSH,NE5iT/IE. WRITE. MSCR 



LOAD POSITION OF MSCR*S ON WBUS. 



PUSH THE MACHINE CHECK ERROR SUMMARY 
REGISTER ON THE STACK 
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U 0EE1, 0180, 0CB7, 0030, AE87,0AF3,0 

U 0EE2, 098O,OCB7, 0030, 2687, 0AF3,0 

U 0EE3, 0980, 0CB7, 0030, 6E87,04F3.0 

U OEEA, 0580. 0137,0030, 1687, OAF3.0 

U 0EE5, 0C6C,073C,0027,8AA7,00F2,C 

U 0F2C, 0A6E,95BE,A035,00A7,0AF3,1 
U 0F2D, 0C6C,073C,0027,8AA7,00Fn0 
U 0F10, 0080,05BE,A022,45D8,0^CB,3 
U 0F11, 0080,05BE,A022,85D8,0ACB,3 
U GF12, 0^80,05BE,A022,C5D8,04CB,3 
U 0F13, 0080, 8592, 4020, 05D8,0ACB, 3 

U OFU, 0528,CC37,0421,45D8,00EF,4 



37963 
37964 
37965 
37966 
37967 
37968 
37969 
37970 
37971 
37972 
37973 
37974 
37975 
37976 
37977 
37978 
37979 
37980 
37981 

37982 = 

37983 =0 
37984 
37985 
37986 
37987 
37988 
37989 
37990 
37991 

37992 =000 
37993 
37994 
37995 
37996 
3799? 
379^>8 
37999 
38000 
38001 
38002 
38003 
38004 
38005 
38006 
38C07 
38008 
38009 
38010 
38011 
38012 = 



;001 ■ 

HEMSCAR ZLIT24C93, 
PUSH,NE5?T/IE,WRITE.MSCR 



;010 "- 

MEMSCAR ZLITS'iCA], 
PUSH,NE5iT/IE. WRITE. MSCR 



• Oil 

MEMSCAR ZLIT24C0D3, 
PUSH,NEXT/IE. WRITE. MSCR 



;100 ■ 

MEMSCAR^ZLIT24C02J, 
PUSH,NE)!T/iE. WRITE, MSCR 



;^01 

VA RCSP] RB"C0NX(4), 
SET STACR FLAG 



. 

MCTEMP9] RCTEHP12], 
SET STACR FLAG, 
PUSH,NEXT/IE. WRITE. MSCR.O 



• 1 

VA RCSP] RB-C0NX(4), 
SET STACR FLAG 



; 000 

WRITt RCTEMP9J,SIZECL0NG3, 
PUSH, NEXT/MS. DEC.SP 



; 001 • 

WRITl R[TEMP10],SIZECLONG3, 
PUjH,NEXT/MS.DEC.SP 

;010- - ■ 

WRITE RCTEMPin.SIZECLONG], 
PUSH, NEXT/MS. DEC-SP 

;011 

WRITE MCERRC0D],SIZECL0N63, 
PUSH, NEXT/MS. DEC. SP 

; 1 00 

WRITE 2LIT0C28],SIZECLONGJ, 
CLEAR STACK FLAG, 
FLAGO?, NEXT/IE. LOAD. PC 



LOAD ADDRESS OF BUS ERROR REGISTER 
PUSH BUS ERROR REGISTER ON THE STACK 



LOAD ADDRESS OF CACHE ERROR REGISTER 
PUSH CACHE ERROR REGISTER ON THE STACK 

PUSH TB GROUP PARITY ERROR REGISTER 
TB GROUP PARITY ERROR REGISTER 
ON THE STACK 



LOAD ADDRESS OF READ LOCK TIMEOUT. 
PUSH READ LOCK TIMEOUT ON THE STACK. 



PREPARE TO PUSH ONTO THE STACK 

PUSH SAVED MODE REGISTER ON THE STACK 



PREPARE TO PUSH ONTO THE STACK 



PUSH THE SAVED MDR ON THE STACK 
PREPARE TO PUSH ONTO THE STACK 



PUSH THE SAVED PC ON THE STACK 
PREPARE TO PUSH ONTO THE STACK 



; PUSH THE SAVED VA ON THE STACK 
; PREPARE TO PUSH ONTO THE STACK 



; PUSH THE ERROR CODE ON THE STACK 
; PREPARE TO PUSH ON THd STACK 



; PUSH THE LENGTH PARAMETER ON THE. STACK 
; GO LOAD NEW PC AND PSL. 
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u 0F30. 046E, 9036, 4030, 06A7,0AC8,3 



u 0F51, 0028. 9077, OOA0,O5D8, 0000 J 



Interrupts and Exceptions 



***************************************************************************** 
Entry points lE.WRITE.MSCR 



Input 

Resources 
Subroutines 



MEMSCAR 

PL 

SL 

MTEMP9 

MS.DEC.SP 



38013 .TOC 

380U 

38015 

018 

019 

520 
38021 
38022 
38023 
A 
5 
38026 
38027 
38028 
38029 
38030 

38031 lE.WRlTE.MSCR: 

38032 ;0 • 

38033 MCTEMP93 MEMSCR, 
3803A SET STAC<; FLAG, 
3e0|5 PUSH.NEXT/MS.DEC.SP 

38037 IE. WRITE. MSCR.O: 

38038 ; 1 --.*-*—*<**' 

38039 WRITE MCTEMP93.XZ.SI2ECL0N63, 

38040 CLEAR STACK FLAG, RETURN C+13 



IE. WRITE. MSCR' 



Address of desired MEMSCR 

2'i(DEC) 

4 

Temporary 

VA <- SP <- SP - 4 



Zero extend the selected memory status and control register and 
push It on the stack. 



p«91ia««9es^'«^tl|«e)^'B'M1«C»«^«»« 



LOAD MEMORY STATUS AND CONTROL 
REGISTER ADDRESSED BY MSCAR 

PREPARE TO PUSH ON THE STACK 



PL MUST BE 24 AND SL MUST RE 4 TO 
EXTRACT THE 4-8IT REGISTER, AND PUSH 
IT ON THE STACK. 
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U 0F6E, 0586, 8D57, 0030, C0A7,00EE,E 



380^1 .TOC '* 
38042 



Interrupts and Exceptions 



: INTERVAL TIMER INTERRUPT' 



************** *Hik***A*********Jt**H*^*** A** *******^*******<*<********-^******** 

Entry points IE. INT. TIMER 



Output 



Resources 



MTEMP8 

VA 

FLA62 

MTEMP8 
TCSR.IICR 



New PSL 

Interrupt vector address 

Set to indicate no more params 

:>ave TCSR.IICR 

Used to reset the interrupt 



38043 
38044 
38045 
38046 
38047 
38048 
38049 
38050 
38051 
38052 
38053 
38054 
38055 
38056 
38057 
38058 
38059 
38060 

38061 0F6E: ; *********rORCE ADDRESS*********; 

38062 IE,JNT,TIMER2: 

38063 ; *— ; 

38064 MCT£MP8],2LJT16C18D, ; SET IPL=18 IN NEW PSL. 

38065 NEXT/IE. Interrupt ; initiate the interrupt. 



Subroutines IE. INTERRUPT 
***************************************************************************** 



IE. INT. TIMER: 



VA MCSCB8]tZL]T0C0C03, 

SET FLAG2, NEXT/IE. INT. TIMER2 



; LOAD THE MACRO VECTOR ADDRESS. 
; NO MORE PARAMETERS TO PUSH. 



CMT098,MCX 
lANDE.MlC 



D 9 
MICROS 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Interrupts and Exceptions : TU58 INTERRUPT 



Page 931 



U 0F78, 0986,5EF6,A03033E7,00F7,C 

U 0F7C, 0C80, 5176, 0380,0047, 00F3, 4 

U 0F3A, 0580,EC11,0057,84A7,00F9,4 
U 0F35, 0980, 0D37, 0036, 0267, 00F7,E 
U 0F7E, 0C86,5036,A030,03E7,00F8,3 

U 0F83, 0A80, 5177, 06F0, 0047, 00F1,D 

U 0F1D, 0D81,9C10, 0030, 1487, 0000, 2 
U 0F1F, 0D80,0D37,0031,02E7,00F8,A 

U 0F8A, OD80,EC1U0037,A4A7,OOF9,4 



Interrupts and Exceptions 



: TU58 INTERRUPT* 



38066 .TOC ' 

38067 

38068 ;*******************i^***************** **************************************** 

Entry points IE.TU58 



Output 
Resources 



TU58 interrupts are signaled by the hardware like a unibus interrupt 

without a write vector occuring. If a unibus interrupt is detected 

and a write vector did not occur control is passed to here from the 

unibus interrupt flows, 
(k***** ft ********************* ************************************************* 



38069 

38070 

38071 

38072 

38073 

38074 

38075 

38076 

38077 

38078 

38079 

38080 

38081 

38082 IE,TU58.C0NT: 

38083 

38084 

38085 

38086 

38087 

38088 

38089 

38090 =0 

38091 

38092 

38093 

38094 

38095 

38096 

38097 

38098 

38099 

38100 

38101 

38102 

38103 

38104 =01 

38105 

38106 

38107 

38108 

38109 

38110 

38111 

38112 

38113 



VA Interrupt vector address 

PL Used for rotating TU58 registers. 
TEMP5 Temp to hold TU58 registers. 



HCTE«P5]_TU58RE6S,PL_C22.3 



we .N0T.{MCTEMP5J.RR.P), 
WB<1-0>.NE.O? 



;0 

VA MCSCBB3+ZLIT0C0F0J, 
NEXT/IE.UNIBUS-JNT5 



• 1 

TRAR_ZLIT16C0C0] 

MCTEMP5D_TU58RE6S 



WB MCTEMP5D.RR.P, 
W8^31-50>? 



• 01 

PC «CPCeACK]-ZLlT0C2D, 
NE^T/GL-NOP.IRDI 



.11—^ 

TU58REGS_ZLIT16C20] 



VA MCSCBB3+ZLITOCOF4], 
NE5?T/IE,UNIBUS,INT5 



FETCH TU58 RECEIVER C/S REGISTER 



CHECK TU58 INTERRUPT ENABLE AND 
RECEIVER DONE BITS. 

TU58 RECEIVER INTERRUPT. 
LOAD RECEIVER VECTOR ADDRESS- 
INITIATE THE INTERRUPT, 

CHECK IF TU58 TRANSMITTER 

LOAD ADDRESS OF TU58 C/S REGISTER 



FETCH TU58 C/S REGISTER 



CHECK TU58 XMTR INTERRUPT PENDING 
BY ROTATING IT TO BIT 31. 



NOT A REAL INTERRUPT, CONTINUE MACRO, 
CAN'T LOAD PC AND DO IRDl IN SAME CYCL 

TU58 TRANSMITTER INTERRUPT 
CLEAR TU58 TRANSMITTER INTERRUPT 

TU58 TRANSMITTER INTERRUPT. 
LOAD TRANSMITTER VECTOR ADDRESS. 
INITIATE THE INTERRUPT. 



CMT098,HCX 
lANDE.MIC 
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U OF??, 0086, 8036, ^*030,066F,00F9,0 
U 0F90, 0886, 7036, A030-0647,00F9,1 
U 0F91, 098O,7C92,0A7O,08A7,00F3,C 



381U .TOC 

38115 

38116 

38117 

38118 

38119 

38120 

38121 

38122 

38123 

3812A 

38125 

38126 

38127 

38128 

38129 

38130 

38131 

38132 

38133 

3813A 

38135 

38136 

38137 

38138 

38139 

38140 

38U1 



Interrupts and Exceptions 



UNieuS INTERRUPT" 



***************************************************************************** 

IE.UNI8US.INT 



Entry points 
Output 

Resources 
Subroutines 



MTEMP8 

VA 

FLA62 

TEMP7 
PC 

IE. INTERRUPT 



New PSL 

Interrupt vector address 

Set to indicate no more params 

Temporary 

Modified if not a real interrupt 



Issue a UNIBUS grant then see if there is an interrupt vector in 
the MDR by checkinq MSCR #2. ^^ . 

If a write vector has not occured then it may be a TU58 interrupt. 
Pass control to the TU58 interrupt code. If there is also no 
TU58 interrupt then point the PC back to the opcode of the 
interrupted instruction and continue. 

If a write vector has occured then load the interrupt vector address 
into VA, load the IPL bits in the new PSL and jump to IE-INTERRUPT, 
***************************************************************************** 



IE. UNIBUS. INT: 



MEMSCAR 2LIT24C23, 
NEXT/JE. UNIBUS. INT2 



38U2 

381A3 0F77: ;*********FORCE ADDRESS********* 

38UA IE.UNiauS.INT2: 

38145 

38146 BUS GRANT MCTEMP8]^IPL 

38147 

38148 

38149 MCTEMP7] MEMSCR 

38150 

381 5 1 ; 

38152 MCTEMP73 BIT24? 



LOAD ADDRESS OF UNIBUS INTERRUPT REG. 
JUMP TO UNIBUS INTERRUPT ROUTINE. 



ISSUE THE UNIBUS GRANT 
AND SAVE THE IPL IN MTMP8. 



READ UNIBUS INTERRUPT REG. 
SEE IF THERE IS AN INTERRUPT. 
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U 0F3C, 0550,0D37,003A,0267,00F7,8 
U OF^D, 0080,05B7,0030,0607,OOF9,2 

U 0F92, 0C5A,E592,4O31,COA7,00F9,3 
U 0F93, 0C81,2015,0011.CAA7,00F9,4 
U 0F9A, 0986, 8D12, 0030, F847,00EE,E 



38153 =0 
3815^ J.E.TU58: 



;0 



TRAR ZLIT16C80],SET FLAG2, 
NEXT7JE,TU58.C0NT 



;1 

MEMSCR.O 



38155 

38156 

38157 

38158 

38159 

38160 

38161 

38162 

38163 

38164 

38165 

38166 

38167 

38168 

38169 

38170 

38171 IE.UNI8USJNT5: 

38172 

38173 MCTEMP8] MB.AND.ZLJT16C1FJ, 

38174 NEXT/JE. Interrupt 



RCTEMP73 HCSCBB3, 
SET FLAG2 



VA 2EXT(MCMDR])+RCTEMP73, 

SI7ECWORD3, 

NEXT/IE<UNIBUS-INT5 



CHECK FI TU58 RECEIVER INTERRUPT 
LOAD ADDRESS OF TU58 RECEIVER C/S 
JUMP TO TU58 FLOWS. 



CLEAR BIT FOR READ LOCK TIMEOUT 



MOVE sees TO AN RTEMP 

NO MORE PARAMETERS TO PUSH. 



COMPUTE MACRO VECTOR ADDRESS. 
INITIATE THE INTERRUPT. 

CLEAR NON IPL BITS IN THE NEW PSL. 



CHT098.MCX 
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U 0F9C, 0580.0037,003A,02A7,00F9,5 

U 0F95, 0156.5EF6,A030,83C7,OOF9,6 

U 0F96, 0480/5176,0360, 0047, OOFA,/. 

U 0F44, 0180, ECU, 0037, C4A7,00EE,E 
U 0F45, 0980, 0D37, 0036. 0247, 00F9, 7 



38175 ,T0C ** 
38176 



Interrupts and Exceptions 



CONSOLE INTERRUPT" 



*************************************«(******* ******************************** 
Entry points IE. CONSOLE. INT 



Output 

Resources 
Subroutines 



MTEMP8 

VA 

FLAG2 

CRAR 
TEMPS 

IE. INTERRUPT 



If there is a console receiver Interrupt it is serviced first, if 
there is not a console receiver interrupt it is ASSUMED that there 
is a console transmitter Interrupt. 
***************************************************************************** 



IE. CONSOLE. INT: 



38177 

38178 

38179 

38180 

38181 

38182 

38183 

38184 

38185 

38186 

38187 

38188 

38189 

38190 

38191 

38192 

38193 

38194 

38195 

38196 

38197 

38198 

38199 0F9C: ;*********FORCE ADDRESS********* 

38200 IE. CONSOLE. INT2: 

38201 ; 

38202 CRAR_ZLIT16C80] 
38203 

38204 

38205 

38206 

38207 

38208 

38209 

38210 

38211 

38212 =0 

38213 

38214 

38215 

38216 

38217 



New PSL 

Interrupt vector address 

Set to indicate no more params 



Temporary 



MCTEMP83 ZLIT16C14J, 

NEXT/IE. Console. INT2 



MCTEMP5] C0NREGS,PL C22,3, 
set FLAG? 



we .N0T.(M[TEMP5D.RR.P), 
WB^l-0>.NE.O? 



;0 

VA MCSCBB3+ZLIT0C0F8], 
NEXT/IE. INTERRUPT 



;1 

CRAR.ZLIT16C0C03 



LOAD THE NEW IPL INTO THE NEW PSL. 
JUMP TO CONSOLE INTERRUPT ROUTINE. 



LOAD ADDRESS OF CONSOLE RECEIVER 
C/S REGISTER. 



FETCH CONSOLE RECEIVER C/S REGISTER 
NO MORE PARAMETERS TO PUSH. 



CHECK CONSOLE INTERRUPT ENABLE AND 
RECEIVER DONE BITS- 
CONSOLE RECEIVER INTERRUPT. 
LOAD RECEIVE VECTOR ADDRESS. 
INITIATE THE INTERRUPT. 

CONSOLE TRANSMITTER INTERRUPT 
LOAD ADDi.* OF CONSOLE CONTROL AND STATUS 
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J 0F97, 0A86,5036,403C,03C7,00F9,8 

U 0F98, 0986, 5013, 8032, OOA7,0OF9, 9 

U 0F99, 0D80,5D12,A031,02C7,00F9,A 

U 0F9A, 0980, ECU, 0037, EAA7,00EE,E 



38218 
38219 
38220 
38221 
38222 
38223 
3822-; 
38225 
38226 
38227 
38228 
38229 



CONSOLE INTERRUPT 
MCTEMP53.CONRE6S 



; READ CONSOLE CONTROL AND STATUS 



MCTE«P5]_MB.ANDN0T.ZLIT16CA0J ; DON'T CLEAR HALT WHEN CLEARING XMIT 

; CLEAR CONSOLE TRANSMITTER INTERRUPT 



CONRE6S,MCTEMP53.0R.2LIT16C20J ; 



VA MCSCBB3+ZLIT0C0FC3, 
NE5?T/IE. INTERRUPT 



; CONSOLE TRANSMITTER INTERRUPT. 
; LOAD TRANSMITTER VECTOR ADDRESS. 
; INITIATE THE INTERRUPT. 



CMT098.MCX 
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U 0F9B, 0C6O,0O36,47B0,02O7,O8F0,B 479* 

U OfOB, 080C,9592,A038,00A?.00F9,E 
U OFOF, OA80,A002,';03D,8007,OOF9,D 

U 0F9D, 0D6E,CC37, 0030, 20A7, 0000,1 



Interrupts and Exceptions 



KERNAL STACK NOT VALID 



1 1 



38230 .TOC " 

38231 

38232 -Ik**************************************************************************** 

Entry points lE.KSNV 



38233 

3823^ 

38235 

38236 

38237 

38238 

38239 

38240 

382A1 

38242 

38243 

38244 

38245 

38246 

38247 

38248 

38249 

38250 

38251 

38252 

38253 

38254 

38255 

38256 lE.KSNV: 

38257 

38258 

38259 

38260 

38261 =1011 

38262 

38263 

38264 

38265 

38266 

38267 

38268 

38269 

38270 

38271 

38272 



Input 
Output 



Resources 



Subroutines 



PSL<IS> 
TEMP4 

PSL 

PL AGO 

FLAG1 

FLAG2 

TEMP5 

FPDOFFSET 

MTEMP9 
STACK FLAG 
MM NOINT 

IE. 50 



means KSNV. 1 means ISNV 

PSL that would* ve been pushed I'f no KSNV 

PSL that would've been pushed if no KSNV 
Clear to indicate an exception 
Clear to indicate on interrupt stack 
Set to indicate no more params to push 
Interrupt vector 
Set to 4 if ISNV 

Temporary to switch stacks 
An entry in IE. INTERRUPT 



Check PSL<IS> if it is set then halt, otherwise switch to the kernal 
stack, fetch the interrupt vector, restore the old PSL and jump 
to IE. 50 to finish initiating the exception. 
***************************************************************************** 



SET MM. NOINT, 
PSL<IS.CURM>? 



;1011 

RCKSP] MCTEMP9], 
CLEAR FLAGI, 
NEXT/IE. KSNV. 10 



;1111 

PSL,MCTEMP4] 



i^CFPDOFFSET]^ZLIT0[4], 
SET STACK FLAG, 
NEXT/MS. HALT. MICRO 



TURN OFF MEMORY MANAGEMENT INTERRUPTS. 
CHECK PSL<IS> IN NEW PSL. 

NEW PSL<IS>=0 MUST BE KSNV. 
SAVE OLD STACK POINTER IN KSP. 
CLEAR TO FORCE IPL TO IF. 



NEW PSL<IS>=:1 MUST BE ISNV. 
RESTORE OLD PSL. 



SET ERROR CODE 

TELL CONSOLE TO LOOK AT FRONT PANEL 



CMT098.MCX 
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U 0F9E, 0486,95BE,A039,OOA7,O0F9,F 

U 0F9F, 0150, ECU, 0030, AAA7,OOFA,0 

U OFAO, 0168, 0CB7, 0030, 26A7,00FAJ 
U 0FA1, 0C00,OO36,AO3O,OOAO,00FA,2 
U 0FA2, 0C80,A002,A03D,8007,00FA,3 

U 0FA5, 0C95,2592,A271,AO47,O0F3,9 
U 0F39, 0C2C,9592,'!i037,80A7,00ED,F 
U 0F3B, 0C2C,9592,4037,80A7,00EF,2 



38273 IE,KSNV,10; 

3827A 

38275 

38276 

38277 

38278 

38279 

38280 

38281 

38282 

38283 

3828A 

38285 

38286 

38287 

38288 

38289 

38290 

38291 

38292 

38293 

38294 

38295 =01 

38296 

38297 

38298 

38299 

38300 

38301 

38302 

38303 



MCTEMP9].RCISP] 



VA MCSCBB1+ZLIT0C8], 
SET FLA62 



PSKPREV CURM ISCURM.C4]), 
SET STACK FLAG 



READ. PHY, CLEAR FLA60 
PSL MCTEMP4.1 



RCTEMP5] MCMDR], CLEAR TP, \ 
WB<1-0>? * 



;01 

RCSP3.MCTEMP9], 
CLEAR STACK FLAG, 
NEXT/IE. 50 



;11 

RCSP] MCTEMP9], 
CLEAR STACK FLAG, 
NEXT/IE. WCS. BASE 



PREPARE TO LOAD NEW STACK POINTER. 



LOAD ADDRESS OF MACRO VECTOR. 
NO MORE PARAMETERS TO PUSH. 

SET IS=1 TO TRAP FAILURE OF READ. PHY 
WHICH WILL FORCE AN ISNV. 



READ THE MACRO VECTOR AND 

CLEAR FLAG TO INDICATE AN EXCEPTION. 



RESTORE OLD PSL. 

SAVE THE MACRO VECTOR. 



VECTOR<1:0> = 1 OR HANDLE ON IS. 
LOAD NEW STACK POINTER FROM IS. 

BRANCH TO END OF INITIATE ROUTINE. 

VECT0R<1:0> = 2 OR 3 

LOAD NEW STACK POINTER FROM IS. 

HANDLE IN WCS. 



CMT098.MCX 
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28-N0V-83 
Exceptions 
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CLOKX Rev 
FAULTS 



13.00. Clock rate = 160ns 
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U 002f. 0186,aC37, 0030, 20^7,0002,8 



U 002t, 0186, BC37, 0030, 00^7,0037, 6 



U 0376, 0885, 2592, A03<J,80'i7,00EF,F 



U OEFF, 0C85,B592,A039,C0^7,0159,3 



38304 

38305 

38306 

38307 

38308 

38309 

38310 

38311 

38312 

38313 

383U 

38315 

38316 

38317 

38318 

38319 

38320 

38321 

38322 

38323 

3832A 

38325 

38326 

38327 

38328 

38329 

38330 

38331 

38332 

38333 

35334 

38535 

38336 

38337 

38338 

38339 

38340 

38341 

38342 

38343 

38344 

38345 

38346 

38347 

38348 

38349 

38350 

38351 

38352 

38353 

38354 

38355 

38556 

38357 

38558 



,TOC *• Interrupts and Exceptions 



ACV AND TNV FAULTS 



1 1 



***************************************************************************** 
Entry points IE. ACV. READ 

lE.ACV.WRITE 
IE.ACV.X8 
IE. ACV 
IE. ACV. BUT 
lE.ACV.RBACK 
lE.TNV.RBACK 
IE. TNV 



Input 

Output 

Resources 



Subroutines 



ERRCOD 
MM.TEMP3 

VA 
FLAG2 

MM.TEMP3 

FLAGl 

D 

TEMPO 

TEMP6 

IE.RBS.R8ACK 
lE.FPD.PACK 
IE. FAULT 
MS.DEC.SP 
IE.LOAD.PC+1 



Error code (unless utrap entry) 
Faulting address (only utrap entry) 

Interrupt vector address 

Clear to indicate more params to push 

Save faulting address on utrap entry 

Indicates if on interrupt stack 

Temporary 

Save RBSP when rolling back 

Save faulting address 

FPD=0 roll back 

FPD=1 pack it up 

Initiate the fault 

VA <- SP <- (SP - 4) 

Finish initiating the exception 



There are micro code detected ACV/TNV's and hardware detected 
ACV/TNV's which take different points. The hardware utrap entries 
must first set the error code and save the faultina address. 
Then they all load the macro vector address and either roll back ^ 
register side effects or do FPD packing. Then IE. FAULT is called 
and then the error code and faulting address are pushed on the stack 
and IE,L0AD.PC+1 is called to finish initiating the exception, 
ft ***************** *********************************************************** 

602F: ;**UTRAP ADDR** ;ENTRY FOR MICRO TRAP DETECTED ACV WRITE 

IE. ACV. WRITE: 



HCERRCODD.ZLIT0C4J, 
NEXT/MM. WRITE. TBMISS 

002E: ■**UTRAP ADDR** 
IE. ACV. READ: 



SbT ERROR CODE (SRM 5.5.4) 



; ENTRY FOR MICRO TRAP DETECTED ACV RfiAD 



MCERRCOD3_ZLIT0C0] 



0376: 



OEFF: 



; SET ERROR CODE (SRM 5.5.4) 



*********FORCE ADDRESS*********; 
CMM.TEMP2D.MCMDR] 

*<**irM*i FORCE ADDRESS*********; 
R[MM,TE«P3] MCVA], 
NEXT/MM. READ. NO. ACCESS 



SAVE MDR 



SAVE FAULTING ADDRESS 
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U OFAE, 0884,0036,A033,C6A7,00FA,A 

U OFAA, 0C80,02B7,0223,C0A7,0977,7 357* 
U 1777, 0986, BC12,A030,20A7, 0177, F 

U 177F, 0880,05BE,A039,8A67,OOFB,0 
U 0EF7, 0986,BC12,A030,20'!.7,0002,3 



U 0023, 0986, BC57, 0030,00^7,0002, 2 

U 0F2E, 0080, ECU, 23F1,00A7, OOFS, 
U 0F2F, 0C8A, 0021. 0039, C0A7.00F5,D 



0F60, 0880, C592,'i6FO,0OA7, OOFS, D 



ACV AND TNV FAULTS 
*********FORC£ ADDRESS*********; 



RCMM. TEMPI D.MEMSCR 



; GET READ/MODIFY BIT TO SEPERATE 
; READ/MODIFY FROM STRAIGHT READS. 



] BRANCH ON READ/MODIFY BIT. 



38359 OFAE: 

38360 FREE. OFAE: 
38361 
38362 
38363 

38364 IE. READ. ACV: 
38365 

38366 WB RCMM.TEMP1J.RR. 24, 
58367 W6<5-0>? 
38368 

38369 1777: ;*********FORCE ADDRESS*********; ^^ ^ 

38370 MCERRC0D3 MB.OR.2LIT0C4D ; TURN ON WRITE/MODIFY BIT IN ERROR CODE 
38371 

38372 177F: ;*********foRCE ADDRESS*********; 

38373 MDR RCMH.TEMP2], ; RESTORE MDR FOR PACKING 

38374 NEXT/IE. ACV. CHK. CONSOLE 

38375 0EF7: 

38376 FREE.0EF7: 

38377 ;*********FORCE ADDRESS*********; 
70373 * 1 1 01 1 1 -————-<--»«*— ——^**»«-^ * 

38379 MCERRCOD] MB.0R.ZLJT0C43 ; TURN ON WRITE/MODIFY BIT IN ERROR CODE 

38380 

38381 0023: ;**UTRAP ADDR** ;ENTRY FOR MICRO TRAP DETECTED X8 ACV 

38382 lE.ACV.XS: 

38383 * ..M«»--.*.««*-.»»«----..-""---— -»•- • 

MCERRCOD] 2LIT0C0], ; SET ERROR CODE (SRM 5. 5. A) 

NEXT/MM. XB.TBMISS 



58384 

38385 

38386 

38387 0F2E: 

38388 

38389 

38390 

38391 

38392 0F2F: 

38393 

38594 

38395 

38396 0F8O: 



;****A****FORCE ADDRESS*********; 

•1110 ; NO ACCESS (DIDN'T FAULT ACROSS A PB). 

D MCSCBBD+ZLIT0C203, ; LOAD MACRO VECTOR ADDRESS. 

FPD?. NEXT/IE. PACK. OR. RBACK ; BRANCH ON FPD. 



;1111 

RCMM.TEMP3] D+R8, 
NEXT/IE. ACV 



; ACCESS OK (FAULTED ACROSS A PB). 

; INCREMENT ADDRESS INTO FAULTING PAGE. 



;*»***** **FORCE ADDRESS*********; 
58397 IE. ACV. CHK. CONSOLE: 

38398 ;— r " 

38599 WB MCFPDOFFSET], 

38400 W8^31-30>?, NEXT/IE. ACV 



; CHECK IF IN CONSOLE MODE 



CMT098.MCX 
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U 0F5D, OD8O,EC11,23F1,0OA7,00F5.0 
U 0F5F, 0A80,C592,A230.0047.00EF,8 

U 002D, 0880, 0036, 4830, 00A7,00F3, 2 

U 0F20, 0980, 0C37, 2780. 205F,08FA,E A79* 

U 0F32, 0C80,0036,AO3O,00A7,015F,C 
U 0F33, 0986, BC37, 0030, 00^7, OAFB, 6 



U 0F4E, 0D80, £011,2031,00*^7, OOFS, 
U 0F4F, 0484, 0021, 0039, COA7,O0FA,E 



U 0FB1, 0580, ECU, 2031, 2047, 00r5,0 



U 0FB2, 0484, 0036, 4033, 8647, OOFA, 5 
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38401 0F5D: ;*********FORCE ADDRESS********* 

38402 IE. ACV: 

38403 ;01 - 

38404 D M[SCBB]+2LirOL203, 

38405 FPD?, NEXT/IE. PACK. OR. RBACK 
58406 

38407 OF 5F : ; 1 1 

58408 W6 MCFPDOFFSET],WB<5"0>?, 

38409 NERT/IE.RET.TO.CN.BT.MV 
38410 

58411 002D: ;**UTRAP ADDR** 

58412 IE. ACV. BUT; 

38413 ; "- 

58414 OTHER UTRAPS?, NEXT/IE. ACV. BUT. 1 

38415 

58416 0F20: ;*********FORCE ADDRESS********* 

5841 7 ; 0* *00- 

3841d PROBE READ?,SI2ECBYTEj, 

58419 U 2LJT0C4D, NEXT/IE. ACV. RBACK 

58420 

38421 0F32: ;*********FORCE ADDRESS********* 

58422 lE.ACV.BUTj: 

58423 ; 1**10— 

38424 NEXT/MM. GET. BUT. PTE 
38425 

38426 0F33: ; 1**1 1 

38427 MCERRC003 ZLIT0C03, 

38428 push,next7:e.acv.sav.fa 

38429 

58450 0F4E: ;*********F0RCE ADDRESS********* 

38431 IE. ACV. RBACK: 

38432 ; 1 110 

38455 D M[SCBB]*ZLIT0C203, 
38434 Nf XT/IE. PACK. OR. RBACK 
38455 

38456 0F4F : ; 1 1 1 1 

58457 RCMM.TEHP53 D+R8, 

58458 NEXT/IE. ACV. RBACK 
58459 
38440 OFfll: ■ «*»******FGRCE ADDRESS********* 

58441 IE. TNV. RBACK: 

58442 ; -- 

58445 D MCSCBB]+ZLITOC243, 

58444 nEXT/JE. PACK. OR. RBACK 

58445 

38446 0F82: ;*********FORCE ADDRESS********* 

58447 FREE.OFB^: 

58448 

38449 RCMM,TEMP53 MEMSCR 
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LOAD MACRO VECTOR ADDRESS. 
BRANCH ON FPD. 

EXAMINE/DEPOSIT FROM THE CONSOLE 
RETURN TO CONSOLE OR BOOT. 



ENTRY FOR UTRAP DETECTED BUT XB ACV 
CHECK IF OTHER HIGHER PRIORITY UTRAPS. 



lE.ACV.SAV.FA DOES RETURN-13 

CHECK FOR FAULT ACROSS A PAGE BOUNDARY 

LOAD 4 INTO D TO USE AS AN INCREMENT - 



SOME OTHER UTRAP, DO IT FIRST. 



LOAD ERROR CODE (SRM 5.5.4) 

SAVE THE FAULTING ADDRESS AND LOAD VA, 



NO ACCESS (DIDN'T FAULT ACROSS A PB> . 
LOAD MACRO VECTOR ADDRESS. 
ROLL BACK RBS (IGNORE FPD). 

ACCESS OK (FAULTED ACROSS A PB). 
INCREMENT ADDRESS INTO FAULTING PAGE, 
ROLL BACK RBS (IGNORE FPD). 



LOAD MACRO VECTOR ADDRESS. 
ROLL BACK RBS (IGNORE FPD), 



GET READ/MODIFY BIT TO SEPERATE 
READ/MODIFY FROM STRAIGHT READS. 



CMT098.MCX 
lANDE.MIC 
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U 0FA5, 0080, 0287, 0223, 80A7,08F3, 7 537* 
u 0F37, 0080, 05BE,A039, 8467, 015AJ 
U 0F3F, 0880, 05BE, 4039, 8467, OOFB, 5 



U 0FB5, 0880, C592,46F0, 0047, 00F6,1 



U 0F61, 0580, EC11,23F1, 2047, OOFS, 
0F63, 0480, C. 92, 4230, 0047, OOEF, 8 



U 0F48, 0480, 6592, 4020, 05D8,04CB, 3 
U 0F49, 0480, 8592, 4420, 05D8,00EF, 4 



U 0FB6, 0485,A592,40B9,C4A7,03FE,I> 



BRANCH ON READ/MODIFY BIT, 



THIS WAS A READ/MODIFY, REDO AS A 
WRITE TBMISS 

THIS WAS NOT A READ/MODIFY, 
RESTORE MDR FOR PACKING 
TAKE A TNV FAULT 



38450 IE. READ. TNV: 

3G451 ; - 

38452 WB RCMM.TEMP53.RR.24, 

38453 W8<5-0>? 

38454 =110111 

38455 ; 1 1 01 1 1 >— 

38456 MDR RCMM.TEMP2], 

38457 NEXT/MM. WRI TE . TBMISS . 1 
38458 

38459 ; 1 1 1 11 1 

58^60 MDR RCMM.TEMP2], 

38461 NEXT/IE. TNV. CHK. CONSOLE 

38462 

38465 0FB5: ;**r*******FORtE ADDRESS********* 

38464 IE. TNV, CHK. CONSOLE: 

38465 ; 

38466 W8 MCFPDOFFSETJ, 

38467 W8<31-30>?, NEXT/IE. TNV 
38468 
58^69 0F61: ;*********FORCE ADDRESS********* 

38470 IE. TNV: 

38471 ;01 

38472 D MESC8BD+ZLIT0C24], 

38473 FPD?,NEXT/IE.PACK-0R.RBACK 
38474 

38475 0F63: ;11 - 

58476 W8 MCFPDOFFSE7],WB<5-0>?, 

38477 NE5!T/IE .RET. TO. CN. ST. MV 
58478 

38479 =0 

38480 IE.ACV.PUSH.PARAM: 

38481 ;0— 

38482 WR:TE MCTEMP6],SIZECL0N63, 

38483 PUSH, NEXT/MS. DEC. SP 
38484 

58485 ; 1 ; ; 

58486 WRITE M[ERRCOD],SiZECLONG], 

58487 FLAGO?, NEXT/IE, LOAD, PC 
38488 
38489 0F86.' ;*********FORCE ADDRfrSS*********; 

58490 lE.ACV.SAV.FA: 

58491 ; - ; 

58492 VA RCMM.TEMP5] MCPCJ, ; SAVE FAULTING ADDRESS. 

58495 RETURN C-133 " ; ALSO LOAD FAULTING ADDRESS INTO VA, 



CHECK IF IN CONSOLE MODE 



LOAD MACRO VECTOR ADDRESS. 
BRANCH ON FPD. 

EXAMINE/DEPOSIT FROM THE CONSOLE 
RETURN TO CONSOLE OR BOOT, 



PUSH THE FAULTING ADDRESS. 
PREPARE TO PUSH THE ERROR CODE. 



PUSH THE ERROR CODE. 
GO LOAD NEW PC AND PSL, 



CMT098.MCX 
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U 0011, 0086,8036,^030,OOE7,OOF8,A 



U 0012, 0A86,Q036,A230,0067,00FF,8 



U OFBS, 0486,8737, 0010, 08E7,00FA,6 



U 0FB9, 0186,8C37,O03O,?0A7,00FA,6 



38494 ,TOC ** interrupts and Exceptions : ARITH TRAPS AND TRACE PENDING FAULT** -- 

38495 

38496 ;****** *********^***************^********************^************************ 



Output 



497 ; Entry points 
38498 
38499 
38500 
38501 

38503 

38504 

38505 

38506 

38507 

38508 

38509 

38510 

38511 

38512 

38513 

38514 

38515 

38516 

38517 

38518 

38519 

38520 

38521 

385 

385 

38524 

38525 Oil: 

38526 lE.ATCR: 

38527 : ^™ 

38528 MCERRCOD] ATCR, 

38529 NEXT/IE. ARITH.TRP 

38530 012: 

38531 IE. FPTCR: 



IE. ATCR 

lE.FPrCR 

IE.1NT.P8Z 

IE.FLT.DEC.D8Z 

lE.FLT.OV 

IE. INDEX. RANGE 

IE. TP. FAULT 

VA 

FLAG2 

FLAGS 



Resources 
Subroutines 



ERRIOD 

IE. TRAP 
IE. FAULT 
IE,L0AD.PC+1 



Macro vector address 
Cleared to Indicate more params to push 
Set on micro code detected traps to 
indicate PC should be pushed on the 
stack. It will be clear on hardware 
detected traps which will cause 
PCBACK-2 to be pushed. 

Save trap code 



Each entry loads the proper trap code Into ERRCQD then Loads the 
macro vector address Into VA and calls IE. TRAP or IE. FAULT to 
Initiate the exception, then the trap code Is pushed and IE.L0AD.PC*1 
Is called to finish Initiating the exception. 

**nimr**(^imi^****im<»i^ikt*<i* ******************************************* ********* 

FORCE ADDRESS FOR HARDWARE BRANCH. 



• IWM4.MA4 



33 M[ERRCOD]^FPTCR,WB<5-0>?, 

34 NEXT/IE. FPA. FAULT. TRAP 

[536 0Fe8: ;*********F0RCE ADDRESS********* 
37 IE.INT.D8Z: 



39 MCERRC0D]^C0NX(2), 

40 SET V. 
n NEXT/IE. CLEAR. TRP 

A3 0F89: ;*********F0RCE ADDRESS********* 
544 lE.FLT,D§C.DeZ; 

38546 ftCERRC0D]^ZLlT0C4], 

38547 NEXT/IE. CCEAR. TRP 



SAVE THE TRAP CODE. 

JUMP TO COMMON FLOW. 

FORCE ADDRESS FOR HARDWARE BRANCH. 



BRANCH ON iHE CODE FROM THE FPA 



SAVE THE TRAP CODE. 

SET OVERFLOW. 

JUMP TO COMMON FLOW, 



SAVE THE TRAP CODE. 
JUMP TO COMMON FLOW. 



CMT098.MCX 
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u OFBA, u15E,BC37,0030,38A7,OOF8,4 
U 0FA6, 0A58,O036,A03O,00E7,00F8,/i 



U 0F8A, 0510, EC11, 0031, A'^AZ^OAECC 
u 0F85, 0C8A,073C,0027,8a7,00FA,7 



U 0FA7, 0580,8C12,0020,7DD8,OOEF,A 



U OOVj. 0D50, ecu, 0031, AAA7,0AEC,0 
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M1CR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Interrupts and Exceptions : ARJTH TRAPS AND TRACE PENDING FAULT 

385^8 OFBA: ;«»***»***FORCE ADDRESS*********; 
38549 IE. INDEX. RANGE: 

38551 ^CERRCOO] ZLIT0C7], ; SAVE THE TRAP CODE. 

38552 SET FLAGS^NEXT/IE.ARITH.TRP ; JUMP TO COMMON FLOW. 

38553 

38554 lE.CLEAR.TRP: 

38556 WB ATCR,SET FLAG3 ; READ ATCR TO CLEAR TRAP. 

38557 

38558 0F84: ;*»*******FORrE ADDRESS*********; 

38559 lE.ARITH.TRP: 

38560 ; ' 

38561 VA MCSCBB3+ZL1T0C3A3, 

38562 CLEAR FLAG2, 
38565 PUSH.NeXT/IE.TRAP 
3856A 

38565 OF 85 : ; 1 "- 

38566 VA RCSP] RB-CONX(A) 
38567 

38568 lE.ARITH.PSH-CODE: 

38569 ; ' 

38570 WRITE MCERRCOD3.AND.ZLITOCOF3, 

38571 SIZECLONG], 

38572 NEXT/IE. LOAD. PC 
38573 

38574 15: 

38575 IE. TP. FAULT: 

38576 ; - 

38577 VA MCSLBB3+ZLIT0C283, 

38578 SET FLAG2. 

38579 PUSH, NEXT/IE. FAULT 
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LOAD MACRO VECTOR ADDRESS 
MORE PARAMETERS TO PUSH. 



PREPARE TO PUSH 



PUSH THE TRAP CODE. 

60 LOAD NEW PC AND PSL. 

FORCE ADDRESS FOR HARDWARE BRANCH. 



LOAD MACRO VECTOR ADDRESS 
NO MORE PARAMETERS TO PUSH. 



CMT098.MCX 
lANDE.MIC 



D 10 
MICRO? 1M(01) 28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Interrupts and Exceptions : COMPATABILITY MODE EXCEPTIONS 
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U 010F, 0186,BC37,0030,OOAr,OOFD,A 



U OOOE, OC46,B737,0000,05E7,OUD,0 



U 001E, 0846,8737, 0010, 05E7,0HD,0 



U 011F, 0186, BC37, 0030,1847, OOFD, A 



U 012F, 0986, BC37, 0030, 2047, OOFO, A 



Interrupts and Exceptions 



COMPATABILITY MODE EXCEPTIONS' 



38580 .TOC * 

38581 

38582 ******************* t*************** *********** A** A*** ******************* ****** 

Entry points lE.CM.RESOP 

lE.CH.BPT 
IE. CM. IDT 
lE.CM.EMT 
IE. CM. TRAP 
lE.CM.ILLINS 
lE.CM.ODP 



38583 
38584 
38585 
38586 
38587 
38588 
38589 
38590 
38591 
38592 
38593 
38594 
38595 
38596 
38597 
38598 
38599 
38600 
38601 
38602 
38603 



Output 

Resources 
Subroutines 



VA 
FLAG2 

ERRCOD 

IE. ABORT 
lE.LO^D.PC 



Macro vector address 

Cleared to indicate more params to push 

Save trap code 



Each entry loads the proper trap code into ERRCOD then loads the 
macro vector address into VA and calls IE. ABORT to 
initiate the exception^ then the error code is pushed and IE. LOAD. PC 
is called to finish initiating the exception. 
***************************************************************************** 



38604 

38605 .REGI0N/IRDX.R1L,1R!)X.R1H/IRDX.R2L,IRDX.R2H 

38606 =1111 

38607 IE.CM,RESOP: 

38608 ; 

38609 MCERRC0D3 2LITOC03, 

38610 NEXT/IE. CR. FAULT 

38611 =111* 

38612 lE.CM.BPT: 

3861 3 

38614 HCERRC0D3 CONXd), 

38615 MDR ZEXT(OSR) ,SET FLAGO, 

38616 NEXT/CM-TEST.OSR 

38617 =111* 

38618 IE. CM. JOT: 

3861 9 

38620 MCERRC0D3 C0NX(2), 

38621 MDR ZEXT(DSR),SET FLAGO, 

38622 NEXT/CM-TEST.OSR 

38623 =1111 

38624 lE.CM.EMT: 
38625 

38626 MCERRCOD] 2LIT0E3]. 

38627 NEXT/IE. CR. FAULT 

38628 =1111 

38629 IE. CM. TRAP: 
38630 

38631 M[ERRCOD]^ZLIT0C4], 

38632 NEXT/IE. CM. FAULT 



LOAD RESERVED OPERAND ERROR CODE. 
JUMP TO COMMON FLOW. 



LOAD BREAK POINT ERROR CODE. 
CHECK FOR RESERVED OPCODES 



LOAD I/O TRAP ERROR CODE, 
CHECK FOR RESERVED OPCODES 



LOAD EMULATOR TRAP ERROR CODE. 
JUMP TO COMMON FLOW, 



LOAD TRAP ERROR CODE. 
JUMP TO COMMON FLOW, 



38633 .RE6I0N/JANDE.R1L,IANDE,R1H/IANDE.R2L,IANDE,R2H/IANDE.R3L,IANDE.R3H 



CMT098.MCX 
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U OFBE, 0D86,BC37,0030,2847,00FD,A 



U 0F09, OD86,BC37,0030,30A7,OOFA,C 



U OFDA, 0490, 0036, A030, 0047, 00F4,C 



U 0F4C, 0D10.EC11,0031,84A7,04EC,C 
U 0F4D, OC6C,073C,0027,84A7,OOFA,8 

U 0FA8, 0C28,B592,4420,05D8,00EF,4 



38634 OFBE: ;*********FORCE ADDRESS********* 

38635 IE-CM. ILLINS: 
38636 

38637 MCERRCOD] ZLIT0C5], 

38638 NEXT/IE. Cn. FAULT 
38639 

38640 0FD9: ;*********FORCE ADDRESS********* 

38641 IE. CM. ODD: 
38642 

38643 MCERRCOD] ZLIT0C6], 

38644 NEXT/IE. CFI.EXCEP 
38645 

38646 OFDA: ;*********FORCE ADDRESS********* 

38647 IE. CM. FAULT: 
38648 

38649 CLEAR TP 

38650 =0 

38651 lE.CM.EXCEP: 
38652 
38653 
38654 
38655 
38656 
38657 
38658 
38659 
38660 
38661 
38662 
38663 
38664 



;0 

VA MCSCBB]+ZL1T0C30J, 

CLFAR FLAG2, 

PUSH, NEXT/IE. ABORT 



• 1 

VA PCSPD RB-C0NX(4), 
SET STACR FLAG 



WRITE MCERRCOD], SIZECLONG], 
CLEAR STACK FLAG, 
FLA60?, NEXT/IE. LOAD. PC 



LOAD ILLEGAL INSTRUCTION ERROR CODE. 
JUMP TO COMMON FLOW. 



LOAD ODD ADDRESS ERROR CODE. 
JUMP TO COMMON FLOW. 



MUST CLEAR TP AFTER FIRST CYCLE 



LOAD MACRO VECTOR ADDRESS. 
MORE PARAMETERS TO PUSH. 



PREPARE TO PUSH. 

PUSH THE ERROR CODE. 
60 LOAD NEW PC AND PSL. 



CMT098.MCX 
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U OFDC, 0150,ECn,2030,E047,00F6,A 



U 03B0, 0D50, ECU, 2030,80^7, 00F6, 4 



U 0FA9, 0550,ECl1,2030,A0'!i7,00F6,4 



38665 .TOC 

38666 .TOC 



1 1 
1 1 



Interrupts and Exceptions 
Interrupts and Exceptions 



ADDR MODE, RESV OPER, RESV OPCODE" 
FLOATING POINT FAULTS" 



***************************************************************************** 
Entry points IE. ADDR. MODE addressing mode fault 



Output 
Resources 

Subroutines 



lE.OPCOD.DEC 
lE.OPCOD.CUST 
lE-OPER. FAULT 
lE.OPER.ABORT 
IE. FLOV. FAULT 
IE. FLDBZ. FAULT 
IE. FLUN. FAULT 

VA 
FLA62 

TEMPO 

DREG 

FPDOFFSET 

lE.RBS.RBACK 
IE. ABORT 
IE. FAULT 



opcode reserved to didital fault 
opcode reserved to customer fault 
reserved operand fault 
reserved operand abort 
floating overflow fault 
floating divide by zero fault 
floating underflow fault 

Macro vector address 

Set to indicate no more params to push 

Save RBSP when rolling back 
Save macro vector address 
Used if FPD=1 see IE. PACK. DONE 

roll back register side effects 



j8667 

38668 

38669 

38670 

38671 

38672 

38673 

3867A 

38675 

38676 

38677 

38678 

38679 

38680 

38681 

38682 

38683 

38684 

38685 

38686 

38687 

38688 

38689 

38690 

38691 

38692 

38693 

38694 

38695 OFDC: ;*********FORCE ADDRESS*********; 

38696 lE.ADDR.MODE: 
38697 

38698 D MCSCBB3+ZLIT0C1CJ, 

38699 SFT FLA62, NEXT/IE. INST. FAULT 
38700 

38701 .REGI0N/IRD1.R1L JRD1.R1H 

38702 =000 

38703 lE.OPCOD.DEC: 
38704 

38705 D MCSCBB]+ZLIT0C10], 

38706 SET FLAG2, NEXT/IE. INST. FAULT 

38707 = 

38708 .RE6I0N/IANDE.R1L,IANDE.R1H/IANDE.R2LJANDE.R2H/IANDE.R3L,1ANDE.R3H 

38709 lE.OPCOD.CUST: 

38710 ; 

38711 D MCSC8B]*2LIT0C143, 

38712 SET FLAG2, NEXT/IE. INST. FAULT 



Save the macro vector address in DREG, then roll back the register side 
effects or pack up if FPD=1. Finally move DREG (vector address) into 
VA and jump to IE. FAULT, for floating faults control will return and 

an error code will be pushed on the stack. 
***************************************************************************** 



LOAD THE MACRO VECTOR ADDRESS. 
NO MORE PARAMETERS TO PUSH, 



LOAD THE MACRO VECTOR ADDRESS, 
NO MORE PARAMETERS TO PUSH. 



LOAD THE MACRO VECTOR ADDRESS. 
NO MORE PARAMETERS TO PUSH, 
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U 002C; 0150, ECU, 2030, C047, 0001, 2 



U OFAA, 0D50, ECU. 0030, CAA7,00EC,C 



U 0FF8, 0950,EC11,23FO,COA7,OOF6,A 
U 0FF9, 0486,5737, 0000, 00A7, OOFS, 4 



U OFFB, 0516, BC37, 0030, 4047, 00FA,8 



U OFFC, 0116, BC37, 0030, 4847, OOFA,B 



U OFFD, 0116, 8C37, 0030, 5047, 00FA,B 



U OFAB, 0980,EC11,23F1,A047,OOF6,4 



38713 2C: ;**UTRAP ADDR** 

38714 IE. FPA. FAULT: 

3871 5 ; ; 

38716 D «CSCBB]+ZLIT0C18J, 

38717 SET FLA62, NEXT/IE. FPTCR 
38718 

38719 IE. OPER. ABORT: 

38720 ; ; 

38721 VA MCSCBB]+ZLIT0C18], 

38722 SET FLAG2, NEXT/IE. ABORT 
38723 

38724 0FF8: ;*********FORCE ADDRESS*********; 

38725 IE. OPER. FAULT: 

38726 IE. FPA. FAULT. TRAP: 

38727 ; 1 1 1000 

38728 D MCSCBB]+ZLIT0[183, 

38729 FPD?, 

38730 SET FLA62, NEXT/IE. INST. FAULT 
38731 

38732 OF F9 : ; 1 1 1 001 

38733 MCERRCOD] CONX(I), 

38734 NEXT/IE. ARITH.TRP 
38755 

38736 OFFB: ;*********FORCE ADDRESS********* 

38737 IE. FLOV. FAULT: 

38738 ; 1 1 1 01 1 

38739 MCERRCOD] ZLIT0C83, CLEAR FLA62, 

38740 NEXT/IE, FCT. FAULT 
38741 

38742 OFFC: ;*********FORCE ADDRESS********* 

38743 IE. FLDBZ. FAULT: 

38744 ; 1 1 1 1 00 

38745 MCERRCOD3^ZLIT0C9J, CLEAR FLA62, 

38746 NEXT/IE. FCT. FAULT 
38747 

38748 OFFD: ;***-r*****FORCE ADDRESS********* 

38749 lE.FLUN.FAULT: 

38750 ; 1 1 1 1 01 

38751 MCERRCOD] ZLITOCOA], CLEAR FLAG2, 

38752 NEXT/IE. FCT. FAULT 
38753 

38754 IE. FLT. FAULT: 
38755 

38756 D M[SCBB]+ZLIT0[34], 

38757 FPD?, NEXT/IE. INST. FAULT 
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FPA RESV OPER IS DETECTED BY A UTRAP 



LOAD THE MACRO VECTOR ADDRESS. 
GO DECODE TRAPS VS FAULTS 



LOAD THE MACRO VECTOR ADDRESS - 
NO MORE PARAMETERS TO PUSH. 



RESERVED OPERAND FROM FPA. 
LOAD THE MACRO VECTOR ADDRESS. 
ROLL BACK OR PACK UP? 
NO MORE PARAMETERS TO PUSH. 

INTEGER OVERFLOW FROM FPA. 
SET ERROR CODE 
TAKE A TRAP. 



SET ERROR CODE & INDICATE MORE PARAMS 



SET ERROR CODE & INDICATE MORE PARAMS 



SET ERROR CODE & INDICATE MORE PARAMS 



LOAD THE MACRO VECTOR ADDRESS. 



CHT098*MCX 
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16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
FLOATING POINT FAULTS 
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U 0F6A, 0885,E036,ABB0,00A7,0AFG,A 

U 0F65, 0D86,CD91, 0230, 3847, 08FC,0 377* 

QF66, 0018, 0021, 0030, 84A7,0AEC,D 
U 0F67, 0C8A,073C,0027,84A7,00FA,7 



38738 0F64: ;***-t*****F0RCE ADDRESS*********; 
38759 IE. INST. FAULT: 



38760 

38761 

38762 

38763 

38764 

38765 0F65: 

38766 

38767 

38768 

38769 0F66: 

38770 

38771 

38772 

38773 

38774 0F67: 

38775 

38776 



;00- 

RCTEMP03 RBSP, 

R8SP.E0.D?, 

PUSH, NEXT/IE. RBS.RBACK 

• 01 

MCFPDOFFSET] MB+ZLIT8C73, 
W8<5-0>?,NEXT/IE.FPD.PACK 

; 1 

VA D+RC2ER0], 
CLEAR FLAG3, 
PUSH,NEXT/IE. FAULT 

• 11 

va rcsp] rb-c0nx(4), 
ne5!t/ie,Srith.psh.code 



BEGIN R6S ROLL BACK. 

SAVE RBSP TO LOAD INTO THE STEPC. 

CHECK FOR RBSP = 0. 

ROLL BACK THE GPR SIDE EFFECTS. 



SET CODE FOR RETURN FROM FPD.PACK 
FPD WAS SET, PACK !T UP. 

RBS.RBACK DOES RETURN + 2- 
LOAD MACRO VECTOR ADDRESS. 
PUSH PCBACK - 2. 
60 INITIATE THE EXCEPTION. 



PREPARE TO PUSH PARAMETER 



CMT098.MCX 
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16:30:35 CLOKX Rev 13.00. Clock rate = 160ns 
INTERVAL TIMER SERVICE 
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U OOU, GOBI, 9C10, 0030, U87, OOFS. F 



U 0F8E, 0080, 0036, 4130, 0047, 003F, 9 



U 0F8F, 0886,0036, 4030, 01E7,04FE,0 



U OFEO, 0080, 0386,0210, 0047, 08FB, 3 337* 



Interrupts and Exceptions 



INTERVAL TIMER SERVICE' 



38777 .TOC ' 

38778 

38779 ;******************************************************************■*********** 

Entry points lE.ICR.DOSERV hardware entry point 

lE.ICR.SERV ' ^' -'^'■- ~-~ 



Input 

Output 

Resources 



MM. TEMPO 

MM. TEMPO 

SPNICR.SPCIR 
TCSR.IICR 



This routine does micro service of the interval timer. 

It has two functions, transfer the SPNICR into the SPICR and 

increment the SPICR. 



SPNICR is the upper 16 bits of the NICR, 
SPICR is the upper 16 bits of the ICR. 



38780 

38781 

38782 

38783 

38784 

38785 

38786 

38787 

38788 

38789 

38790 

38791 

38792 

38793 

38794 

38795 

38796 

38797 

38798 

38799 

38800 

38801 

38802 

38803 14: 

38804 lE.ICR.DOSERV: 
38805 
38806 
38807 
38808 

38809 0F8E: 
38810 
38811 
38812 

38813 0F8F: 

38814 IE.ICR.D0SERV2: 

3881 5 ; 1 

38816 M[MM.TEMPO].TCSR.IICR, 

38817 PUSH, NEXT/lE. ICR. SERV 
38318 

38819 OFEO: ;*********F0RCE ADDRESS********* 

38820 lE.ICR.SERV: 
38821 

38822 WB .NOT. (MCMM. TEMPO]. RR, 16), 

38823 W8<5-0>? 



micro code entry point 

TCSR.IICR 

TCSR.IICR 



and 



These are both storec* in one 32 bit register called SPNICR. SPICR. 
SPNICR. SPICR actually contains SPICR+1 in the lower 16 bits and 
SPNICR in the upper 16 bits. This is done so that when SPICR is 
incremented to a state of all ones ( time to set VP ) the stored value 
will be zero making testing easy (MFPR must take this into account). 
***************************************************************************** 

FORCE ADDRESS FOR HARDWARE BRANCH. 



PC MCPCBACK3-ZLIT0C23, 
NE5?T/IE.ICR.D0SERV2 

;****iit****FORCE ADDRESS********* 
.0 

IRD1 



.***,k*****FORCE ADDRESS********* 



BACKUP PC BECAUSE IRD1 WILL BE 

DONE AT COMPLETION ON TIMER SERVICE. 



CATCH RETURN-1 FROM DOSERV DETECTED 
TIMER SERVICE. 



BEGIN TIMER SERVICE DETECTED 
DURING DOSERV OF IRD1. 



BRANCH ON TCSR<SR,TR> 



CMT098.MCX 
lANDE-MIC 



U 0FB3, OA82,02B7,001B,80A7,OOFA,C 



U 0FB7, 0882, 0E7C,0B5B, 80-^7, 08FA, 2 A07* 
U OFBB, 0A82,02B7,001B,80'^7,00FB,7 
U OFBF, 0080, 0036, ^080, 00A7,03FF,F 

U OFAC, 0082,0E7C,001B,8047,00FB,7 



U 0FA2, 0D86,DF13,808A,0167,03FF.F 
U 0FA3, 0986,DD12,A030,1047,OOFA,2 



J 10 
MICR02 1M(01) 28-NOV-83 16:30:35 CLOKX Rev 13,00, Clock rate = 160ns 
Interrupts and Exceptions : INTERVAL TIMER SERVICE 

3882A 0FB3: ;if*iT******F0RCE ADDRESS********* 

38825 IE.KR.SERV2: 

38826 ; 1 1 001 1 

38827 SPICR SPNICR,NEXT/IE.ICR.INC 

38828 

38829 0Fe7: ;*********F0RCE ADDRESS********* 

38830 lE.JCR.SR: 

38831 ; 1 1 01 1 1 

38832 RCSPNJCR.SPICRJ.SIZ RBt1, 

38833 SIZECW0RD3,SIGND CMP?, 
3883A NEXT/IE. ICR.VP 
38835 

38836 OFBB: ;1 11011 

38837 SPICR SPNICR, NEXT/IE. ICR.SR 
38838 

38839 OFBF : ; 1 1 1 1 1 1 

38840 RETURN C-ID 
388A1 

38842 lE.ICR.JNC: 

38843 ; r 7 

38844 RCSPNICR.SPICR3.SIZ RB+I, 

38845 SIZECWOR03, NEXT/I E.TCR.SR 
38846 

38847 =10 

38848 IE. ICR.VP: 

38849 ;10 . 

38850 MCMM. TEMPO] MB.ANDNOT.OLIT16C803, ; DON'T WRITE A 1 TO TCSR<IR>, 

38851 WCTRL/TCSR OB, ; WRITE TCSR CLEARING SR AND TR. 

38852 RETURN C-ll ; RETURN-1 
38853 

38854 ;11 ; ICR IS ABOUT TO OVERFLOW, 

38855 MCMM.TEMP01.MB.OR.ZLIT16C2], ; SET TCSR<VP> 

38856 NEXT/IE. ICR.VP 
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TCSR<SR> IS SET, INCREMENT SPICR. 
INCREMENV SPICR, DON'T CHANGE SPNICR. 
IF RESULT WORD IS ZERO, THE CLOCK 
IS ABOUT TO OVERFLOW, SET TCSR<VP>. 

TCSR<TR> IS SET, DO A TRANSFER. 
TRANSFER SCRATCH PAD PORTION OF ICR. 



RETURN - 1 

INCREMENT SPICR, DON'T CHANGE SPNICR. 

ICR IS NOT ABOUT TO OVERFLOW, 



CHT098.MLX 
lANDE.MIC 



K 10 
MICfi02 1M(01) 28-NOV-83 16:30:35 CLOKX Rev 13,00- Clock rate = 160ns 
Interrupts and Exceptions : SERVICE INTERRUPT PENDING OR TIMER 
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U 0F6D, OC8O,0O36,AAFO,0OA7,00F7,0 
U 0F6F, 0880, 0036,^080, 0057, 03FF,F 



U 0F70, 0C80, 0036, A3F0, 0067. 002A,8 

U 0F71, 0886,0036, 4030, 01E7,0AFE,0 

U 0F72, 0880, 0036, 4080, 0057, 03FF,F 

U OF73, 0086,D036,A030,01E7,OOFE,0 



Interrupts and Exceptions 



SERVICE INTERRUPT PENDING OR TIMER' 



38857 .TOC " 

38858 

38859 ******************************************************************* ****f ******* 
Entry points IE. SERV. IP. TS 

IE.SERV.IP.TS2 



38860 
38861 
38862 
38863 
3886A 
38865 
38866 
38867 
38868 
38869 
38870 
38871 
38872 
38873 
38874 
38875 
38876 
38877 
38878 



Input 
Resources 

Subroutines 



FPDOFFSET 

MM. TEMPO 
TEMPO 

IE.R8S.R8ACK 

lE.FPD.PACK 

IE. INT. WIDE. BRANCH 



(not if timer service only) 

Save TCSR.IICR when servicing timer 
Save RBSP when rolling back 



Roll back register side effects 
Pack up FPD instruction 

Service the interrupt 



If the microcode execution flows detect timer service or interrupt 
pending it can pass control here and all packing/rollback will be 
taken care of and the interrupt initiated. If timer service is 
needed it will be taken before the interrupt and if only timer service 
Is needed control will return to the execution flows with a 
RETURN-1. 



;01 

INTPEND OR TIMER?, 

NEXT/IE. SERV. IP. TS2 



38879 

38880 0F6D: ;******^**F0RCE ADDRESS********* 

38881 lE.SERV.IP.TS: 
38882 
38883 
3888A 
38885 

38886 0F6F; 
38887 
38888 
38889 
38890 OF 70: 



38891 IE.SERV.IP.TS2: 

38892 

38893 

38894 

38895 

38896 0F71: 

38897 

38898 

38899 

38900 OF 72 J 

38901 

38902 

38903 

38904 OF 73: 

38905 

38906 



; 1 1 

COMPLETE CPU BUS CYCLES, 
RETURN C-13 

;)k********FORCE ADDRESS********* 



;00- 

CLEAR FP TRAPS, 

FPD?, NEXT/IE. SERV, FIX. VA 



;01 

MCMM. TEMPO] TCCR.IICR, 
PUSH,NEXT/IE.ICR.SERV 



;10 

COMPLETE CPU BUS CYCLES, 
RETURN [-1] 



;11 

MCMM. TEMPO] TCSR.IICR, 
NEXT/IE, ICR. SERV 



NOT CONSOLE MODE, PROCESS INTERRUPT 



CONSOLE MODE, SIMPLY RETURN 
AVOID MACHINE HANG CLEARING TB 



RETURN-1 FROM lE.ECR.SERV, 

CLEAR POSSIBLE ERRONEOUS FPA TRAPS 

CHECK TO SEE IF THE VA NEEDS FIXING 

TIMER SERVICE AriD INTERRUPT- FIRST DO 
TIMER SERVICE, THEN RETURN-1 AND 
SEVICE THE INTERRUPT. 

NO INTERRUPT OR TIMER SERVICE, 
AVOID MACHINE HANG CLEARING TB 



TIMER SERVICE ONLY. 

TIMER SERVICE WILL RETURN-1 TO 

CALLING ROUTINE 



CMT098.MCX 
lANOE.MIC 



L 10 
MICR02 1M(01) 28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Interrupts and Exceptions : SERVICE INTERRUPT PENDING OR TIMER 
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U 02AB, 0080,0036, A6B0,00A7, 0000, C 
U OOOC, 0C8O,0O36,A3FO,0OA7,00F8,O 

U OOOD, 0529,BC10,03F0,24A7,00F8,0 



U 0F80, 001D, £036,4680, 0047, OAFS, A 

U 0F81, 0D86,C[)91, 0230, 2047, 08FC,0 377* 

U 0F82, 0C90, 0036, 4780, 0047, 0803, 8 479* 



38907 02AB: 

38908 lE^SERV. FIX, VA: 

38909 •1«t««**«**F0RCE ADDRESS*********; IF FAULT FROM READ SECOND 

38910 STACK FLAG? ; CHECK IF VA NEEDS CORRECTING 
38911 

38912 OOOC: ;0********FORCE ADDRESS*********; 

38913 FPD?, NEXT/IE. SERV. IP ; ROLL BACK RBS OR FPD THE INSTRUCTION. 
38914 
38915 OOOD: ;1********F0RCE ADDRESS*********; 



38916 
38917 
38918 

38919 =00 

38920 IE. SERV. IP: 



VA MCVAD-ZLIT0C4J, 
CLFAR STACK FLAG, 
FPD?, NEXT/IE. SERV. IP 



58921 
38922 
38923 
38924 
38925 
38926 
58927 
38928 
38929 
38930 
58931 
38932 
38933 
38934 = 



;00 

RCTEMPO] RBSP, 
RBSP.EQ.O?, CLEAR FLA63, 
PUSH, NEXT/IE. RBS. RBACK 



; 01 • 

MCFPDOFFSET] M8+ZLIT8C4], 
WB<5-0>?,NEXT/IE. FPD. PACK 



;10 ■ 

MICRO VECTOR?, 

CLEAR TP, 

NEXT/JE. INT. WIDE. BRANCH 



FIX VA FROM UNALIGNED READ 

CLEAR TO AVOID ERRONEOUS KSNV 

ROLL BACK RBS OR FPD THE INSTRUCTION. 



FPD IS CLEAR. 

SAVE R8SP TO LOAD INTO THE STEPC. 

CHECK FOR RBSP = 0. 

ROLL BACK THE 6PR SIDE EFFECTS. 

FPD IS SET. 

SET CODt FOR RETURN FROM FPD. PACK 

PACK IT UP. 

RETURN FROM RBS.RBACK 

BRANCH TO INTERRUPT ROUTINES. 

CLEAR PSL<TP>'ON INTERRUPTS. 



CMT098.MCX 
lANDE.MK 
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MICRO? 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, CLock rate = 160ns 
Interrupts and Exceptions : lE.RBS.RBACK 
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U 0F5A, 0080,03F7,003D,C107,OOF7,A 
U 0F5B, 0880, 0036, ^0B0,00A7, 0000, 2 



U OF?*^, 0887,CO36,^.BB0,OOA7,O0FO,4 
U 0F75, 0880,0036,^060,0047,0000,2 



U OFOA, 008A,03F[),033C,C047,00F7,4 
U 0F06, 0484,03FC,033C,C047,00F7,4 



Interrupts and Exceptions 



: lE.RBS.RBACK' 



38935 .TOC ' 
38936 

38937 •**************************<»****'***************************************'**'***** 
Entry points lE.RBS.RBACK 



Input 
Resources 



TEMPO 

STEPC 
RNUM 



lE.RBS.RBACK is a routine to roU back the gpr side effects recorded, 
in the register back up stack (RBS), in order to restart an instruction. 
*****<^**********t********************f***** ****** ***************************** 



38938 
38939 
38940 
38941 
38942 
58943 
38944 
38945 
38946 
38947 
38948 

38949 =0 

38950 lE.RBS.RBACK: 

38951 ;0 

38952 STEPC MCTEMP0J<3-0>. ,RBSP_0, 

38953 NEXT/TE. RBS. LOOP 
38954 

38955 ;1 

38956 RETURN t+2] 
38957 

38958 =0 

38959 IE. RBS. LOOP: 

38960 ;0 

38961 RNUM POPRBS MTEMPO POPSIZ, 

38962 RBS + OR - ?, NEXT/TE. RBS. UNDO 
38963 

38964 ;1 — 

38965 RETURN C+2] 
38966 

38967 =0* 

38968 IE. RBS. UNDO: 

38969 ;0* - 

38970 RCGPR.R3 MCTPMP0J<3"0>+RB, 

38971 DSZ STEPC?, NEXT/IE. RBS, LOOP 
38972 

58975 ; 1 * - 

38974 RC6PR.R] (RB-M[TEMP0]<3-0>) , 

38975 DBZ STEPC?, NEXT/IE. -"^BS. LOOP 



RBSP 



LOAD RBSP INTO THE STEPC. 



THE RBSP IS ZERO, THERE ARE NO 
REGISTERS TO BACK UP, JUST RETURN. 



TEST lOR INCREMENT OR DECREMENT. 

THE STEP COUNTER IS ZERO, THE 
BACK UP IS COMPLETE. 



THE GPR WAS DECREMENTED, 
ADD THE SAVED SIZE BACK IN. 
CONTINUE POPPING RBS UNTIL ST£PC=0. 

THE GPR WAS INCREMENTED, 
SUBTRACT THE SAVED SIZE OUT. 
CONTINUE POPPING RBS UNTIL STEPC=:0. 



CMT098.MCX 
lANDE.MlC 



MICROS 1«(01) 28-N0V-83 
Interrupts and Exceptions 



N 10 
16:30:55 CLOKX Rev 13.00, Clock rate = 160ns 
lE.FPO.PACK 
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U OFCO, 0880. 0036, ^080,0047, 0000, A 
U 0FC1, 0A32,0E7C,000A,8047,0070,2 

U 0FC2, 048?, 0E7C, 0504, 8047,0061, 8 
U 0FC3, 0C85,A592,^*034,C047,0071,7 

U 0FC4, 0418, C3B7, 0200, 0047, 08F5,0 337* 
U 0FC5, 0480,0036,4030,0047,0089,2 

U 0FL6, 0C86, 5587,0010, 0047, 00eD,E 



Interrupts and Exceptions 



lE.FPO.PACK' 



It is used bj' driving FPDOFFSET onto the WBUS and bra 
W8US<5:0>. 

This table is branched to from 4 places, lE.SERV.IP.TS (initiate an 

interrupt), lE.ACV (initiate ACV/TNV), IE. OPER. FAULT (initiate 

reserved operand fault), and IE.MACH.CHK.R8ACK (machine check fault). 

THESE ROUTINES DO NOT 00 A PUSH TO GET HERE. 

This is to allow some pack routines to regain control by doing 

a RETURN, the normal thing is to iump to IE. PACK. DONE which 

will return control to the proper initiation routine using 

the code saved in FP00FFSET<10:8> (see IE. PACK. DONE). 

**************************** *****A*f ****************************************** 



3&y76 .TOC 
38977 

38978 •***************^ ************************************************************* 

38979 ; Entry Points lE.FPD.PACK 

38980 ; 

38931 ; This is a table of the first instructions o1 l-PD Packing routines. 

38982 : It is used bv driving FPDOFFSET onto the WBUS and branching on 

38983 

38984 

38^85 

38986 

38987 

38988 

38989 

38990 

38991 

38992 

38993 

38994 

38995 .SEQUENTIAL 

38996 OFCO: 

38997 lE.FPD^PACK: 

38998 ; 000000 

38999 RETURN C+4] 
39000 
39001 
39002 
39003 
39004 
39005 
39006 
39007 
39008 
39009 
39010 
39011 
39012 
39013 
39014 
59015 
39016 
39017 

39018 CS.SC. SPAN. PACK: 

39019 ;000101 

39020 NEXT/CS.SC. SPAN. PACK. BE6I 
39021 

39022 CS.LOCC.SKPC.PACK: 
39025 ; 0001 1 

39024 MCTEMP5] MB.RR.16, 

39025 NEXT/CS.COCC.SKPC.PACK.BE 



; 000001 

RCR2J.S1Z RB+1,SI2EC3YTE], 
NEXT/FP.POLYF.FPD.SAV.10 



; 000010 ; ; 

RCR2].SIZ RB+1,SIZE[BYTE], 

READ(FLAGT)?, 

NEXT/FP. POL YD. FPD.SAV. 10 

;000011 ' 

RCR3]_M[PC],NEXT/CR.C.'^C.SAVE 

; 0001 00 ■ 

CLEAR FLAG3, 

WB MCFPDOFfSPT3.RR.8, 

WB^5-0>?, NEXT/IE. PACK. OR. RBACK 



EDITPC (RETURN + 4) 
POLYF PACK ROUTINE 

POLYD PACK ROUTINE 
WAS THIS SPECIAL CASE 



CRC PACK ROUTINE 

SAVE THE STREAM ADDRESS. 

BUT XB TBMISS WITH FPD=1, DO NOT PACK. 
PUSH PCfiACK— 2 

SPLIT FLOW BACK INTO INTERRUPT OR 
EXCEPTION FLOW THAT CALLED lE.FPD.PACK 



;SCAiJ SPAN BONNIE 

;60 TO PACK ROUTINE FOR SCAN SPAN 



LOCC SKPC BONNIE 
MTMP5_?'F1LL'?*? 



CMT098.MCX 
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MKR02 1«(01) SS-NOV-BS 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Interrupts and Exceptions : lE.FPO^PACK 
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u 0FC7, 048A,8002,003A,80A7,OOFE.2 



U 0FC8, 0886. 2036. A030, 0387, ODBC, A 



U 0FC9, 0986, 5012, 0037, r8A7,00aA, 6 



U OKA, 0087,9003,0032,00^.7,0137,0 



U OFCB, 0A18,C3B7,0200,00A7,08F5,0 337* 



U OFCC, 0082, 0F7C,040A, 80^.7, 002A,C 



OFCD, 0^82,0E7C,050^,80^7.001F,4 

U OFCE, 0C84, 9592, 403^,80^7,0139, 5 

U OFCF, 0484,9592,4034,8047,0139,7 

U OFDO, 0C86,3?87,0022,0047,013A,3 



19026 CS.MATCHC.PACK: 
;9027 ; 600111 



IC.PACK 
; 60011 
RCr2]. 



RCR23 M[TEMP8]»AN0,R8, 
NEXT/TE. PACK. DONE 



39028 
39029 
39030 

39031 CS. CMP. PACK; 

39032 ;001000 

39033 M[TEMP23,FLAGS, 

39034 NExr/CS. CMP. PACK. BEGIN 
39035 

39036 CS.MOV.PACK: 

39037 ; 001 001 

39038 MCTEMP5] MB.AND.ZLIT16C0FF], 

39039 NEXT/CS.MOV. PACK. BEGIN 
39040 

39041 DS.CVT.PACK: 

39042 ; 001 01 

39043 MTEMPO RCTEMP8D-PCBACK, 

39044 NEXT/DS.CVTXX.PACK 
39045 

39046 ; 001 01 1 — — — 

39047 CLEAR FLAGS- 

39048 we MCFPD0FF§£T3.fiR.8, 

39049 W8^5-0>?, NEXT/IE. PACK. OR. RBACK 
39050 

39051 FI.POLYF.FPD.SAVE: 

39052 ;001100 

39053 6CR23.SI2 RB+1, 

39054 SIZECBYTEL 

39055 FPA(FLAG0>?. 

39056 NEXr/FI.PDLYF.FPD.10 
39057 

39058 FI.POLYD.FPD.SAVE: 

39059 

39060 

39061 

39062 

39064 

39065 

3906 

3906 

39068 

39669 

39070 

39071 

39072 

39075 

39074 

59075 



:Q01101 

fetR23.S12 RB+1, 

SIZEC8YTEL 

READ(FLAGI) FPA(FLA60)?, 

NExr/FI.POLYD.FPO.IO 



.001110 

(^tR2].MCTEMP9], 
NEXT/15S.DS.PCK,GPR2.2-'3 



:Q01111 — — 

fetfi2J MCTEMP9], 
NEXT/I55.0S.PCK,GPR2.3CON 



; 01 0000 

Mt:EMP33 RCTEMP83.RR.24, 
NEXT/OS. 5S.PCK.MULP 



R2 00 IN BITS 31-30 W R2 
NO"PACKING JUST RET-1 TO CHARLIE 



CMPC3 CMPC5 BONNIE 
TEMP2 GETS FLAGS 



M0VC3 M0VC5 MOVTC MOVTUC BONNlfc 
MTMPS^O'FILL'O'O 



■;CVTPS, CVTSP, CVTTP, CVTPT 
; COMPUTE PC OFFSET 

';MOVP, CMPP, ADDP, SUBP, MULP, ASHP,DIVP 
; PUSH PCBACK-2 

; SPLIT FLOW BACK INTO INTERRUPT OR 
; EXCEPTION FLOW THAT CALLED lE.FPD.PACK 



INCREMENT ITERATION COUNT 

FAULT DETECTED BY FPA? 
CONTINUE ON 



INCREMENT ITERATION COUNT 
SECOND HALF READ OR 
FAULT DETECTED BY FPA? 
CONTINUE ON 



CMT098.MCX 
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MICRO? 1M(01) 28-N0V-83 16:30:55 CLOKX Rev 13.00, Clock '*ate = 160ns 
Interrupts and Exceptions : lE.FPD.PACK 

19076 DS,{>S,PCK,GPRQ: 
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U 0FD1, 0^85,A592,A03^.00A7,0139J 

u 0FD2, 0^85, 9003, 0034, 00A7, 0139, E 

U 0FD3, OA60,A002,A03D,8AA7,0129,7 

U OFDA, 0885,A592,A67A,00A7,0103,5 



U 0FD5, 0482, 0E7C,05C4, 8047, 0061, 8 



U 0FD6, 0482, 0E7C, 0505,0047,0200, 4 



U OFlV, OC80,1E51,0A3O,0047,OA0O,8 393* 

U 0FD8, 0484, 0E7C, 0034, 4047, OOFCA 

U OFEE, 0086, BF37, 0030, 8047, 0037,6 

U 0378, 0440, 0036, 4030, 0047, OOFC, A 



;Q10Q01 • 

RCROJ MCPC], 

NEXT/US. OS. PCK.GPRO. CON 



;010010 

RCROJ RB-MCPC8ACK], 
NEXT/15S.OS.PCK.CMPP4 



;010011 

va metemp4],set mm.noint, 
neJJt/qu.resv.oper 



;010100 

RCROJ MCPC3,IR<2"0>?, 
NEXT/BS,DS.PCK.CMPP34 



90 
39078 
39079 
39080 
59081 
39082 
39085 
39084 
39085 
39086 
39087 
39088 
39089 
39090 
39091 
39092 
39093 

39094 FX.POLYG.FPD.SAVE: 

39095 : 01 01 01 — ^— — 

39096 feCR23-SIZ RB+1, 

39097 SIZEC8YTP3, 

39098 READ(FLAGI)?, 

39099 NEXT/FX,P0LYG.FPD.SAV.10 
39100 

39101 FX.POLYH.FPD.SAVE: 

39102 :010110 

39103 ftCR4].SlZ RB+1, 

39104 SIZECBYTEl, 

39105 REAOCFLAGI)?, 

39106 NEXT/2004 

39107 ; NEXT/FX.POLYH.FPD.SAV.10 
39108 

39109 FX.EHODH.FPD: 

39110 ;010111 

39111 W8 MCTEMP13-1, 

39112 WXTEQ.O?, 

39113 NEXT/2008 

39114 ; NEXT/FX.EMODH,FPD,R£S 
39115 

39116 ;011000 

39117 RCR13 RB+1, NEXT/DS.CVT. PACK 

39118 .RANDOM 

39119 OFEE: ;101110***F0RCE ADDRESS********* 

39120 HCERRCOD] 0LIT16C16.] 
39121 

39122 0378: ;*********F0RCE ADDRESS********* 

39123 SET FLAGO,NEXT/DS.CVT,PACK 



P0LY6 

INCREMENT ITERATION COUNT 

IS IT SPECIAL READ 
DEFINED IN FLOAT. MIC 



POLYH 

INCREMENT ITERATION COUNT 

IS IT SPECIAL READ 

DEFINED IN WCS 



EMODH 

WAS THE PSEUDO RBS USED 



DEFINED IN WCS 
CVTSP 



CVTTP DESTINATION LENGTH = 
FIELDS LEFT TO AVOID ROM CHANGE 

WORD ADDED TO AVOID ROM CHANGE 
SET FLAG TO INDICATE DEST LEN=0 



CMT098.MCX 
lANDE.MlC 



MICR02 1M(01) 28-N0V-83 
Interrupts and Exceptions 



D 11 
16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
IE. PACK. DONE 
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U 0FE2, 0418, 0387,0200, 0047, 08F5,0 337* 



U 0F50, 0885,E036,4BB0.0047,04F5,A 



U 0F51, 0186,CD91,0250J047,08FC,0 377* 



U 0F52, 0416, 65BE, 4039, C047,04FA,D 



U 0F53, 0484,073C,0027,84A7,OOF4,8 



U 0F54, 0C90,0036, 4780, 0047,0803, 8 479* 



Interrupts and Exceptions 



IE. PACK. DONE 



39124 .IOC ' 

39125 

39126 * ****************************************************************** *f ********** 

Entry Points lE.PACK.DGNE 



Input 



FPD0FFS£T<10:8> Return code 



39127 
39128 
39139 
39130 
39131 
39132 
39133 
39134 
59135 
39136 
39137 
39138 
39139 
39140 
39141 

39142 0FE2: ;*********FORCE ADDRESS*********; 

39143 IE. PACK. DONE: 

391 44 ; ; 

39145 CLEAR FLA63, 

39146 we MCFPD0FFSET3.RR.8, 

39147 WB<5-0>? 
39148 

39149 0F50: ;*********FORC£ ADDRESS*********; 

39150 lE.PACK.OR.RBACK: 

39151 ;0000 ; 

39152 RCTEMPO] RBSP, 

39153 ReSP,EQ,0?, 

39154 PUSH, NEXT/IE -RBS.RBACK 
39155 

391 56 OF 51 ; ; 0001 ; 

39157 MCFPDOFFSETD MB+ZLIT8C2], 

39158 W8<5"0>?,NEXT/JE.FPD,PACK 
39159 

39160 0F52: 
39161 
39162 
39163 
39164 

^9165 0F53: 
39166 
39167 
39168 

39169 0F54: , 

39170 IE. PACK. BRANCH: 

39171 ;0100 — 

39172 MICRO VECTOR?, 

39173 CLEAR TP, 

39174 NEXT/IE. INT. WIDE. BRANCH 



All FPD pack routines should branch here when packing is complete, 
FPDOFFSET<10:8> contains a code which determines what sort of interrupt 
or exception this is for: 

2 - ACV/TNV 

4 - INTERRUPT 

5 - MACHINE CHECK FAULT/ABORT 
7 - RESERVED OPERAND OR FLOAT FAULT 

***************************************************************************** 



PUSH PCBAKC-2 

SPLIT FLOW BACK INTO INTERRUPT OR 

EXCEPTION FLOW THAT CALLED IE. FPD. PACK 



THIS IS LOGICALLY PART OF ACV/TNV 
SAVE RBSP TO LOAD INTO THE STEPC. 
CHECK FOR RBSP = 0. 
ROLL BACK THE REGISTER SIDE EFFECTS. 

THIS IS LOGICALLY PART OF ACV/TNV 
SET CODE FOR RETURN FROM FPD. PACK 
FPD WAS SET, PACK IT UP. 

ACV/TNV RETURN FROM FPD.PACK/RBS.RBACK 
MORE PARAMETERS TO PUSH. 
SAVE FAULTING ADDRESS. 
INITIATE THE EXCEPTION. 

THIS IS LOGICALLY PART OF ACV/TNV 
PREPARE TO PUSH THE FAULTING ADDRESS. 
RETURN TO ACV/TNV FLOWS 



; 001 ; 

CLEAR FLA62, 

MCTEMP63 RCMM.TEMP3], ; 

PUSH,NEXT/IE. PACK. FAULT 

. 001 1 "-, 

va rcsp3 rb-c0nx(4), 
neXt/ie.Scv.push.param 

****^i:****f:OR{;E ADDRESS*********; 



FPD FROM INTERRUPT 
BRANCH TO INTERRUPT ROUTINES. 
CLEAR PSL<TP> ON INTERRUPTS. 
RETURN TO INTERRUPT FLOWS 
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U 0F55, OC80,0036,A030,00^7,OOED,2 



U 0F57, 0018, 0021, 0030, 8AA7,0AEC,D 



U 0F58, OC8A,073C,0027,8a7,OOFA,7 



U OFAD, 0818, 0021, 003D,84A7,00EC,D 



;0101 

NEXT/IE. HACH.CHK. FAULT 



;0111 

VA D+RCZERQ], 
CLFAR FLAG3, 
PUSH, NEXT/IE. FAULT 



39175 0F55: 

39176 

39177 

39178 0F57: 

39179 

39180 

39181 

39182 

39183 OF58: 

39184 

39185 

39186 

39187 IE. PACK. FAULT: 

39188 

39189 VA D+RCZERQ], 

39190 CLEAR FLAG3, 

39191 NEXT/iE. FAULT 



;1000 

VA RCSP] RB-C0NX(A>, 
NE5JT/IE.SRITH.PSH.C0DE 



FPD FROM MACHINE CHECK, 

RETURN TO MACHINE CHECK MICRO CODE. 

FPD FROM RESV OPER OR FLOAT FAULT 
LOAD MACRO VECTOR ADDRESS, 
PUSH PCBACK - 2. 
60 INITIATE THE EXCEPTION. 



PREPARE TO PUSH PARAMETER 



LOAD MACRO VECTOR ADDRESS. 

PUSH PCBACK " 2. 

60 INITIATE THE EXCEPTION. 
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U 03C0, 0C80,0036,A030,05E7,007E,B 



U 07EB, 0581, AC10, 0030, 0C87,007F,E 



U 03CA, 0C81,2592,59F0,00A7,003C,2 



U 03C2, 0A86,A03A,463D, 8047,0201,0 
U 03C3, 0C80, 0036, 4030, 00A7, 0038,0 

U 0776, 0880,0036,4080,0047,0000,1 



U 07FE, 0880, 0036, 41F0, 0047, 007F,F 



U 07FF, 0C80,0O36,4O30,O5E7,O03C,4 



This code checks if WCS is present and enabled. If it is not an 
opcode reserved to Digital fault is taken. If WCS is present and 
enabled, a wide branch is done into WCS on the second byte 
of the opcode. 

***************************************************************************** 



39192 .TOC " Interrupts and Exceptions ; FD OPCODE ENTRY" 

39193 ****************************************************************************** 
39194 
39195 
39196 
39197 
39198 
39199 
39200 
39201 

39202 03C0: ;*********FORCE ADDRESS*********, 

39203 FX.IE.FD.OPCOD: 

39204 ;000 

39205 MDR 2EXT(0SR) 
39206 

39207 07EB; ;*********FORCE ADDRESS*********, 
39208 

39209 PC MEPCD-ZLITOCU, 

39210 NE5?T/FX.IE-FD.OPCOD2 
39211 

39212 03C4: ;*********FORCE ADDRESS********* 

39213 FX.JE.FD.0PC0D4: 
39214 

39215 Q MCMDR], 

39216 wrs DISABLED?, 

39217 NEXT/FX, IE. WCS. ENABLED 

39218 

39219 03C2: ;*********FORCE ADDRESS********* 

39220 FX. IE. WCS. ENABLED: 



;0- 

MCTEMP103 Q, 
BRA ON AD5?, 
NEXT/2010 
NEXT/FX. WCS. OPCODE 



; 1 

NEXT/IE. OPCOD. DEC 
;*********FORCE ADDRESS********* 



39221 

39222 

39223 

39224 

39225 ; 

39226 

39227 03C3: 

39228 

39229 

39230 776: 

39231 FX. IE. FD. RET: 
39232 

39233 RETURN [+1] 
39234 

39235 7?E: ;*********FORCE ADDRESS********* 

39236 FX.IE.FD.0PCOD2: 
39237 

39238 LOD BRA?, 

39239 NEXT/FX. IE. FD.OPC0D3 
39240 

39241 7FF: ;*********FORCE ADDRESS********* 

39242 FX.IE.FD.0PC0D3: 
39243 

39244 MDR ZEXTCOSR), 

39245 NEXT/FX.IE.FD.0PC0D4 



THIS WORD HAS NO EFFECT I REPEAT NONE 
******PATCH TO AVOID ROM CHANGES 



MUST BUMP BACK FOR 2BYTE OPCODES 
GET TO A CONSTRAINED ADDRESS 



MOVE TO WORKING MTEMP 

IS WCS PRESENT AND ENABLED 



YES 

NOW IN STORAGE FOR USE 

DO WIDE BRANCH ON OPCODE 

OFF TO WCS 

NO 

NOT HERE 



TARGET FOR CNT0,CNT1 



GET THE TRUE OP CODE LOADED 



GET THE TRUE OPCODE IN 2ND BYTE 
CONSTRAINED ADDRESS 
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U 03F0, 0C80,0036,A9F0,05E7,007E,D 



U 07ED, 0D81, AGIO, 0030, 0C87,007E,E 



U OFFA, 0D81,2C10,0A72,A847,0A00,2 393* 
U 0FF5, 0C80, 0036, 4030, 0047, 003B,0 



U 07EE, 0080, 0036, 41F0, 0047, 007E,F 



U 07EF, OC80,0036,49FO,05E7,OOFF,4 



FPD RESTART WITH OPCODE OF FDxx 

This code checks to see if WCS is present and enabled- 
If WCS is not present and enabled an opcode reserved to Digital 
fault is taken. . 

If WCS Is present and enabled control is passed to the unpacking 
code in WCS. 

***************************************************************************** 



39246 -TOC *' Interrupts and Exceptions : FD OPCODE ENTRY 

39247 •********************************•<******************************************** 
39248 
39249 
39250 
39251 
39252 
39253 
39254 
39255 
39256 
39257 
39258 
39259 

39260 03F0: ;*********FORCE ADDRESS********* 

39261 FX. IE. FPD. RES: 

39262 ; 000 

39263 MDR ZEXT(OSR), 

39264 WCS"DISABLED? 
39265 

39266 07ED: ;*********FORCE ADDRESS********* 
39267 

39268 PC MCPC]-ZLITOniJ, 

39269 NE5JT/FX.IE.FPD.RES2 

39270 

39271 0FF4: ;*********FORCE ADDRESS********* 

39272 FX.IE.FPD.RES4: 



;0 



WB MCMDR3-2LIT0C553, 
WXTNE.O?, 
NEXT/2002 
NEXT/FX.POLYGH.CHK 



THIS WORD HAS NO EFFECT I REPEAT NONE 
********PATCH TO AVOID ROM CHANGES 
********************************** 

CONSTRAINED TO NULLIFY BRANCH 

BACK UP PC FOR 2 BYTE OPCODES 
GET TO A CONSTRAINED ADDRESS 



WCS PRESENT AND ENABLED 
IS IT POLYG FPD 



;1 

NEXT/IE. OPCOD.DEC 



;*********FORCE ADDRESS*********; 



DEFINED IN WCS 

NO WCS 

DO NOT RESET FPD 



39273 

39274 

39275 

39276 

39277 ; 

39278 

39279 OFF 5; 

59280 

39281 

39282 

39283 

39284 7EE: 

39285 FX.IE.FPD.RES2: 
39286 

39287 LOD BRA?, 

39288 NEXT/FX.IE.FPD,RES3 
39289 

39290 7EF: ;*********FORCE ADDRESS*********; 

39291 FX.IE.FPD.RES3: 

39292 ; ; 

39293 MDR ZEXT(OSR), ; GET THE 2ND BYTE OPCODE 

39294 WCS"DISABLED?, 
NEXT/FX.IE.FPD.RES4 



; GET THE TRUE OP CODE LOADED 



39295 



; CONSTRAINED ADDRESS 
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U 03B8, 0480,05BE,A037,8AA7,00FE,A 



U 0FE4, OA85,573D,0027,84BO,OOFA,F 

U OFAF, 0A85,2592,A022,0050,00FB,A 

U 0F8A, 0C85,573D, 0027, 8047, 00FB,C 

U OFBC, 0B80,067E,F807,F8'^7,00F8,D 



Interrupts and Exceptions 



REI 



39296 .TOC ' 
39297 

REI Return from Exception or Interrupt 



39299 

39300 

39301 

39302 

39303 

39304 

39305 

39306 

39307 

39308 

39309 

39310 

39311 

39312 

39313 

393U 

39315 

39316 

39317 

39318 

39319 

39320 

39321 

39322 

39323 

3932A 



Input 
Resources 



(SP) 
(SP+4) 

TEMPS 

MTMP9 

RTMP8 

VA 

MDR 

PC 

SOFTIPR 

LONLir 

D 

SP 

ISP 

KSP 

ESP 

SSP 

USP 

SISR 

PSL 



New PC 
New PSL 

IPL of highest pending soft interrupt 
Temporary to switch stacks 
Save new PC 



Cut r^ent Stack Pointer 

Interrupt Stack Pointer 

KernaL Stack Pointer 

Executive Stack Pointer 

Supervisor Stack Pointer 

User Stack Pointer 

Software Interrupt Summary Register 

Program Status Longword 



Subroutines 



IE. OPER. FAULT 

IE. SOFT. IPL 
***************************************************************************** 



LOAD THE ADDRESS 

OF THE TOP OF THE STACK 



39325 

39326 .REGI0N/IRD1.R1L,IRD1.R1H 

39327 =000 

39328 IE. REI; ; 

39329 VA RCSP] 

39330 = 

39331 . REGION/I ANDE.R1L,IANDE.R1H/IANDE,R2L,IANDE.R2H/IANDE.R3L,1ANDE,R3H 

39332 OFEA: ;*********F0RCE ADDRESS********* 
39333 

READ, SIZETLONG], PUSH RBS+, 
VA RCSP] RB+CONX(A) 



39334 
39335 
39336 
39337 
39338 
39339 
39340 
39341 
39342 
39343 
39344 



READ,SI2ECL0NG],R[TEMP8],MCMDR3 
RCSPJ.RB+C0NX(4),PUSH RBS+ 
L0NLIT_C3020FF00J 



POP THE NEW PC OFF THE STACK 

POP THE NEW PSL AND SAVE THE NEW PC. 

FINISH THE POP. 

LOAD MASK TO CHECK MBZ BITS IN NEW PSL 
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U OFBD. 0C81,2002,0A3D,A047,00F7,A 
U 0F7A, OA18,0036,A030,0047,OOFF,8 
U 0F7B, 0881, 2592, A6F0, 00^7, O0F8, 9 

U 0F88, 0A18, 0056,4030, 00*^7, DOFF, 8 

U 0F89, 08S1,2592,47B0,06E9,08F6,8 479* 

U 0F8B, 0B40,0787,FFF8,F847.00FD,B 
U OFDB, 0081, 2002, 203D, 4047, 00FD,D 

U OFDD, 0980,OCB3,4A30,1847,OOF8,8 



U 0F68, 0C86,95BE,47B7,8207,08F1,8 479* 

U 0F69, 0586, FC12, 4030, 2047, 04F4,0 

U 0F6A, 0418, 0036, 4030, 0047, OOFF, 8 

U 0F6B, 0418, 0036, 4030, 0047, OOFF, 8 

U 0F79, 0480, 5387, 0010, 0787, 00F6, 8 



39345 

39346 

39347 

39348 

39349 =0 

39350 

39351 

39352 

39353 

39354 

39355 

39356 =00 

39357 IE. REI. 10: 

39358 ;00 

39359 CLEAR FLA63, 

39360 NEXT/IE. OPER. FAULT 
39361 
39362 IE. REI. 20: 



WB MCHDRD.AND.RCLONLin, 
WX.EQ.O? 

CLEAR FLAG3, 
NEXT/IE. OPER. FAULT 

we M[MDR],WB<31-30>?, 
NEXT/IE. REI. 20 



;01 



39363 

39364 

39365 

39366 

39367 =11 

39368 

39369 

39370 

39371 

39372 

39373 

39374 

39375 

39376 

39377 

39378 =01*00 

39379 IE. REI. 50: 



we MCMDR3,REI CHECK?, 
NE5JT/IE.REI.50 



;11 

LONLIT C0F0000E03, 
SET FLSGO 



D HCHDR3.AND.RCL0NLITJ 



39380 

39381 

39382 

39383 

39384 

39385 

39386 

39387 

39388 

39389 

39390 

39391 

39392 

39393 

39394 

39395 

39396 =11*01 ; 11*01 

39397 

39398 

39399 = 



; 01 *00 

MCTEMP93 R[SP],PSL<IS.CURM>?, 
NEXT/IE. REI. 60 



; 01*01 

MCSISR3 MB.0R.ZLIT0C4], 
PUSH,NEXT/IE-S0FT.IPL 



; 01*10 

CLEAR FLAG3, 
NEXT/IE. OPER. FAULT 



; 01*11 

CLEAR FLAG3, 
NEXT/IE. OPER. FAULT 



SOFTIPR MCTEMP5D.RR.16, 
NEXT/IETREI.SO 



WB D.X0R.ZLIT24C3], 
WX.EQ.O?, NEXT/IE. REI. 10 



CHECK THAT ALL MBZ BITS IN THE NEW 
PSL ARE ZERO. 



PUSH PCBACK-2. 

TAKE A RESERVED OPERAND FAULT. 

IF IN COMPATABILITy MODE CHECK 
SOME MORE MBZ BITS. 



PUSH PCBACK-2. 

TAKE A RESERVED OPERAND FAULT. 



DO AN REI CHECK ON THE NEW PSL. 



LOAD MASK TO CHECK COMPATABILITY 

MODE MBZ BITS. 

REMEMBER COMP MODE FOR LATER 



SAVE CURMOD AND MBZ BITS 

CHECK MBZ BITS AND CHECK CURM0D=3 



REI CHECK OK, 

PREPARE TO SWITCH STACKS. 



REI CHECK OK BUT PENDING AST, 
POST SOFTWARE INTERRUPT AT IPL=2 
RECOMPUTE HIGHEST SOFTWARE IPL. 

REI CHECK NOT OK, 

PUSH PCBACK-2. 

TAKE A RESERVED OPERAND FAULT. 

REI CHECK NOT OK, 

PUSH PCBACK-2, 

TAKE A RESERVED OPERAND FAULT. 

LOAD SOFTWARE IPR REGISTER USED BY THE 
HARDWARE FOR ARBITRATION. 
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U 0F18, 0C8A,9592,4BF8,00A7,00F8,6 

U 0F19, 088A, 9592, 4BF8, 4047, OOFS, 6 

U 0F1A, 088A,9592,ABF8,80A7,00F8,6 

U 0F1B, 0C8A,9592,4BF8,C047,00F8,6 

U 0F1C, 088A, 9592, ABF9, 0047, OOFS, 6 



U 0F86, 0881, 2002,4030, 8007, OOFD,E 
U 0F87, 0581, 2C92, 4032, 0007, OOFD,E 

U OFDE, 0080, 05BE, 4032, 0487, OOFD,F 

U OFDF, 0C80, 0036, 4780, 0207, 08FE, 8 479* 

U 0FE8, 0086, 95BE, 4038, 0047, 0023, 2 
U 0FE9, 0486, 95BE, 4038, 4047, 0023, 2 
U OFEA, 0486, 958E, 4038, 8047, 0023, 2 



;1001 

RCESPJ MCTEHP93, 
PSL<TP>?,NEXT/JC.REI.70 



; 1010 

RCSSPJ MCTEMP9J, 
PSL<TP>?, NEXT/IE. REI. 70 



.1011 

RCUSPJ MCTEMP93, 
PSL<TP>?, NEXT/IE. REI. 70 



;1100 

RCISPJ MCTEMP9J, 
PSL<TP>?, NEXT/IE. REI. 70 



39400 =1000 

39401 IE. REI. 60: 

39402 ; 1 000 

39403 RCKSPJ MCTEMP9J, 

39404 PSL<TP5?, NEXT/IE. REI. 70 
39405 
39406 
39407 
39408 
39409 
39410 
39411 
39412 
39413 
39414 
39415 
39416 
39417 
39418 
39419 
39420 
39421 
39422 

39423 = 

39424 =0 

39425 IE. REI. 70: 

39426 ; 

39427 PSL MCMDR], NEXT/IE. REI. 80 
39428 

39429 ; 1 

39430 PSL MCHDRD.0R.2LIT24C40] 
39431 

39432 IE. REI. 80: 
39433 

39434 PC RCTEMP8] 
39435 
39436 
39437 
39438 

39439 0FE8: ;********tFORCE ADDRESS********* 
;1000 

MCTEMP9] RCKSP], 
NEXT/IE. REI. 90 



SAVE CURRENT STACK POINTER. 
SAVE CURRENT STACK POINTER. 
SAVE CURRENT STACK POINTER. 
SAVE CURRENT STACK POINTER- 
SAVE CURRENT STACK POINTER. 



PSL<IS.CURM>? 



39440 

39441 

39442 

39443 

39444 0FE9: ;1001 

39445 

39446 

39447 

39448 OFEA: ;1010 

39449 

39450 



MCTEMP9] RCESP], 
NEXT/IE. REI. 90 



MCTEMP9].R[SSP], 
NEXT/IE. REI. 90 



LOAD NEW PSL 

SET TRACE PENDING IN NEW PSL. 

LOAD NEW PC 

BRANCH TO GET NEW STACK POINTER 

GET NEW STACK POINTER. 

GET NEW STACK POINTER. 

GET NEW STACK POINTER. 
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U OFEB, 0;86,95BE,A438,C0A7,0023,2 
U OFEC, 0080,0036,A130,OOA7,003F,9 



U 0F8C, 008A,9592,A137,80A7,003F,9 



U 0F8D, 05B0,0F76,A030,80A7,0A23,2 



U 0232, 0084,9592,^137,80A7,003F,9 
U 0233, 0080,05BE,A2B2,0047,057F,A 



U 17F4, 05BO,OF76,4030,80A7,OQFE,3 

U 17F5, 0C8O, 0036, 4030, 0047, OOFD, 9 

U CFE3, 0C85,DBFE,003D,80A7,00FE,5 

U 0FE5, 0C84,00B7,003C,C047,00FE,6 

u 0FE6, 0884,OOB7,037F,C0^7,OOF2,3 



; GET NEW STACK POINTER. 

; CHECK IF COMPATABILITY MODE. 



; NO NEED TO SWITCH STACKS. 



39451 0FE8: ;1011 

39452 MCTEMP93.RCUSP3, 

39453 FLAGO?, 

39454 NEXT/JE.REI.90 
39455 

39456 OFEC: ;1100 

39457 IRD1 
39458 

39459 0F8C: 

39460 FREE.0F8C: 

39461 ;0******LOCATION NOT USED******* 

39462 RCSP]^MCTEMP93, 

39463 IRD1 
39464 

39465 0F8D: 

39466 FREE.0F8D: 

39467 ;1**'****L0CATI0N NOT USED*******; 

39468 SL C16,3,STEPC 14., ; WORD NOT USED 

39469 PUSH 
39470 

39471 232: 

39472 IE.REI,90: 

39473 ;0********FORCE ADDRESS*********; - PART OF REI INSTR - 

39474 RCSP3 MCTEMP9], ; LOAD NEW STACK POINTER AND 

39475 IRD1 " ; BEGIN EXECUTING MACRO CODE. 
39^76 

39477 233: ;1**'»**-r**F0RCE ADDRESS*********; - PART OF REI INSTR - 

39478 W8 RCTEMP83,W8<0>?,PUSH, ; COMPAT. MODE CLEAR GPR BITS <31:16> 

39479 NEXT/JE. PC. CHECK ; CHECK FOR ODD PC 
39480 

39481 17F4: 

39482 IE. PC. CHECK: 



;0****** FORCE ADDRESS*********** 

sl c16.3,stepc.14., 
ne5!t/ie.clr.gpRs 



;1******F0RCE ADDRESS***********; ODD PC 
NEXT/IE. CM. ODD 



39483 

39484 

39485 

39486 

39487 17F5: 

39488 

39489 

39490 

39491 lE.CLR.GPRS: 

39492 

39493 RTEMPO RNUM PL 

39^94 

39495 IE.CLR.GPRS15: 

39496 

39497 R[GPR.R3^RB.XZ 

39'i98 

39499 

39500 RCGPR.R+13 RB.XZ, 

39501 STEPC.GE.47 DECBY4 



PC NOT ODD 

LOAD SL FOR EXTRACT. 



; LOAD TEMPO, RNUM AND PL WITH 0- 



; CLEAR BITS 31-16 (PL=0, SL=16). 



; CLEAR BITS 31-16 (PL=0, SL=16), 
; LOOP ON THE STEP COUNTER. 
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U 0F23, 0080, 0036, 4OB0,OOA7,O3FF,F 



U 0F27, 0885, D73D, 0010, 0047, OOFE, 5 



39502 ::011 

39503 

39504 

39505 

39506 

39507 

39508 



;011 ■ 

RETURN [-11 



;111 

RNUM RCTEMPO] R8+C0NX(2), 
NRXT7JE..CLR.6PRS15 



CMT098.MCX 


lANDE.MIC 


59510 


.NOBIN 


39511 




39512 


• I CODE ; 


39513 


OFD: 


395U 




59515 


.OCODE 


39516 


OFD: 


39517 




59518 




59519 


.ICODE 


39520 


OPE: 


59521 




39522 


.OCODE 


59523 


OFE: 


3952A 




59525 




59526 


.ICODE 


59527 


OFF: 


39528 




39529 


■OCODE 


39530 


OFF: 


39531 




39532 




39535 


.ICODE 


5953A 


002: 


39535 




39536 


.OCODE 


39537 


002: 


39538 




395j9 




39540 


.ICODE 


395A1 


057: 


395A2 




395A3 


.OCODE 


3954A 


057: 


595';5 




395A6 




39547 


.J CODE 


395A8 


059: 


39549 




39550 


.OCODE 


39551 


059: 


59552 




'39553 




39554 


.ICODE 


39555 


05A: 


•39556 




•39557 


.OCODE 


39558 


05A: 


•39559 
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;39509 .TOC " Interrupts and Exceptions 



Jrd Rem 



OPS REG 
FPD CNOPDEFX.IE.FPD.RES 
IRD1CNOP]CFX.IE.FD.0PC0D 


MEM 

3 
3 


CNTOCNOPDCFX.IE.FD.RET 
CNT1CN0P3CFX.IE.FD.RET 


3CFX.JE.FD.RET 
3CFX.iE.FD.RET 


FPD CNOPDCIE.OPCOD.DEC 
IRDUNOPDCIE.OPCOD.DEC 


3 
3 


CNTOCNOPDCIE.BAD.IRD 
CNTICNOPDCIE.BAD.IRD 


3CJE.BAD.JRD 
3CJE.BAD.IRD 


FPD CNOPDCIE.OPCOD.DEC 
IRD1CNOP3CIE.OPC0D.DEC 


3 
3 


CNTOCNOPDCIE.BAD.IRD 
CNT1CN0P3CIE.BAD.IRD 


3CJE.BAD.iRD 
3CIE.8AD.1RD 


FPD CNOP]CJE.OPCOD.DEC 
IRDICNOPDCJE.REI 


3 
3 


CNT0CN0PJCIE.8AD.JRD 
CNTUN0P3CIE.BAD.IRD 


3CJE.8AD.JRD 
3CJE.BAD.JRD 


FPD CN0P3CJF.0PC0D.DEC 
JRD1CN0P3CIE.0PC0D.DEC 


J 
3 


CNTOCNOPJClE.BAD.iRD 
CNTUN0P3CIE.BAD.IRD 


3CIE.BAD.JRD 
3CIE,8AD,IRD 


FPD CN0P3CIE.0PC0D.DEC 
JRD1CNOP3CIE.OPCOD.DEC 


3 
3 


CNT0CN0P3CIE,8AD.JRD 
CNriCN0P3ClE.BAD.IRD 


3CJE.8AD.JRD 
3CIE.6AD.IRD 


^Pl> CN0P3CIE,0PC0D.DEC 
JRDirN0P3CJE.0PC0D.DEC 


3 

3 


CNT0CNOP3CJE.8AD.JRD 
CNTUNOPJCIE.BAD.JRD 


3CIE.BAD.IRD 
3CJE.8AD.IRD 



OPS FPA REG 
[N0P3CFX.IE.FPD.RES 
CN0P3CFX.iE.FD.0PC0D 

3 CN0P3CFX.IE.FD.RET 
3 CN0P3CFX.JE.FD.RET 



CN0P3CIE.0PC0D.DEC 
CN0P3CIE.0PC0D.DEC 

3 CN0P3CIE.BAD.iRD 
3 CN0P3CIE.8AD.JRD 



CN0P3CJE.0PC0D.DEC 
CN0P3CIE.0PC0D.DEC 

3 CN0P3CJE.8AD.IRD 
3 CN0P3CIE.BAD.JRD 



CN0P3CJE.0PC0D,DEC 
CN0P3CIE.REI 

3 CN0P3ClE.8AD.iRD 
3 CNOP3CiE.BA0.iRD 



CN0P3CIE.0PC0D.DEC 
CN0P3CIE.0PCOD.DEC 

3 CN0P3CiE.BAD.iRD 
3 CN0P3Ci£.8AD.iRD 



CN0P3C1E,0PC0D.DEC 
rN0P3LiE.0PC00.DEC 

3 CN0P3CiE.BAD.iRD 
3 CNOP3CIE.BA0.iRD 



CN0P3CiE.0PC0D.DEC 
CN0P3CiE.0PC0D,DEC 

3 CN0P3ClE.eAD.IRD 
3 CNOPJCIE.BAD.IRD 



= 160ns 
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Definition" 




FPA MEM 
3. 
3 


;£SCD 


3CFX.iE.FD.RET 
3CFX. IE. FD. RET 


J / 


3, 
3 


;ESCE 


3CiE.BAD.lRD 
3CJE.BAD.IRD 


J / 


i- 


;ESCF 


3CiE.8AD.iRD 
3CiE.BAD.IRD 


J ' 


]■ 


;REi 


3CiE.BAD.iRD 
3CiE.BAD.iRD 




]• 


;RESVRD 


3ClE.BAD.iRD 
3CiE.BAD.IRD 


J * 


]■ 


;RESVRD 


3C1E.8AD.1RD 
3CIE.6AD.1RD 




]• 


;RESVRD 


3C1E.BAD.1RD 
3ClE.BAD.iRD 


J ' 



CMT098.MCX 
lANDE.MK 



MICR02 1M(01) 28-N0V-83 
Interrupts and Exceptions 



N n 

16:30:35 CLOKX Rev 13.00, 
Ird Rom Definition 



Clock race = 160ns 



39560 
59561 
39562 
39563 
3956A 
59565 
39566 
39567 
59568 
59569 
39570 
59571 
39572 



\ICODE ; 
058: 

.OCODE 
05B: 



.ICODE 

077: 

.OCODE 

077 1 



OPS REG 
FPD CNOPDCIE.OPCOD.DEC 
IRD1[N0P3C]E,0PC0D.DEC 

CNTOCNOP][1E.BAO.JRD 
CNT1LN0PDCIE.8AD.IRD 



FPD CNOPICIE.OPCOD.DEC 
IRD1CN0P][IE.0PC0D.DEC 

CNT0CNOP3C1E.BAD.JRD 
CNT1EN0PXIE.BAD.I-RD 



MEM 



DCIE.BAD.IRD 
JCIE.BAP.JRD 



J 

]CIfc*.BAD.IRD 
DLIE.BAD.JRD 



OPS FPA REG 
CNOPDCIE.OPCOD.DEC 
CN0P3CIE,0PC0D.DEC 

[N0P3ClE.BAD.iRD 
CNOPDCIE.BAD.JRD 



[NOPl- 
CNOPii 



.'.'^'"OD.DEC 
rvCOD.DEC 



CN0PJC1E.8AD.JRD 
CN0P3CiE.8AD.lRD 



]■ 



FPA MEM 
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I 

t 

;RESVRD ! 



3ClE.BAD.iRD 
3CiE.BAD.lRD 



3, 
3 

3C1E.BAD.1RD 
3C1E.8AD.1RD 



3. 
3 



;RESVRD 



3, 
3 



CMT098.MCX 
lANDE.HK 
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5957? 
5957A 

39576 
39S77 

59578 
59579 

59580 

59581 

5958? 

39583 

5958^ 

39585 

39586 

59587 

39588 

39589 

59590 

39591 

5959? 

59595 

3959A 



,TOC •* 
.hCODE 

OFO 

OfE 

OFF 

002 

057 

059 

05A 

055 
0.^7 

.UCODE 



-Interrupts and Exceptions 



Dsize Rom Definition 



( I 



SlZf CDBLEl rOBLE] [D8LE] COBLE] CD8LE] [08LE3 



SIZE [ 
SIZE C 
SIZE [ 
SIZE [ 
SIZE C 
SIZE [ 
ilZE C 
SIZE C 



0] C 
03 [ 
0] [ 
0] [ 
03 [ 
0] [ 
03 C 
03 C 



03 C 
03 C 
03 r 
03 C 
03 C 
03 L 
03 C 
03 C 



03 E 
03 C 
03 C 
03 [ 
03 C 
03 [ 
03 C 
03 C 



OJ E 
03 [ 
03 C 
03 [ 
03 C 
03 C 
03 C 
03 t 



03 C 
03 [ 
03 [ 
03 [ 
03 C 
03 r 
03 [ 
03 t 



E3 . 


ESCO 


03 . 


ESCE 


03 . 


ESCF 


03 


;RE! 


03 


;RESVRD 


03 


;RESVRO 


03 


rRCSVRD 


03 


;Rf:SVRD 


03 


;R£SVRD 



; 39595 ,81N 



SB 



CMT098.MCX 
MM, MIC 



59600 
39601 
59602 
59605 
5960^ 
59605 
59606 
59607 

39608 

59609 

59610 

39611 

39612 

59615 

596K 

39615 

59616 

39617 

59618 

59619 

39620 

39621 

59622 

59625 



MICR02 
MM.MiC 



1M(01) 



28-N0V-83 16:30:35 



12 

CLOKX Rey 



13.00, Clock rate = 160ns 
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.NOBIN 
.TOC " Revision history' 



; 39596 
; 39597 
; 39598 
; 39599 



-TOC 
.TOC 



•W-MIC" 
"'REVISION 



50.0" 
Jeff Peng, Gerard 



Koeckhouen, Brian ALLison, CHARLIE MCDOWELL 



REV EXPLANATION 

50 Set flags in MM.GET.PTE and MM. GET. WRITE. PTE tor TB oarity error 

recovery. 
29 Set MM.NOINT when processing a page boundary write to avoid 

servicing an interrupt after writting the first page. 

used loc 1672 
28 Clear TB to avoid possible conflict between access violation 

and XB - T8-miss, 

21 Fix such that the VA will not be off by A when reading across 
a page boundry and FPD set and you restart the instruction. 

26 Fix such that the VA will not be off by 8 when writing crossing 

a page boundery and FPD set and you restart the instruction 
25 Change location 15FC to clear the TB to avoid a conflict 

between an access violation and a xb^tb miss. 
2A Add label MM PCALL ACV ENTRY for CALLx to jump to on ACV's 
23 Fix bug in mR.PRB.OrITE.SW if probe crosses a page boundary. 

Fix MM. P8. PROBE to properly restore MDR. 

Add BUS/PRB.RD.PTE to avoid machine hang loading the TB. 

22 Initial release. 

;3962A ,8IN 



^'. 



CMT098.MCX 
MM.MIC 
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U 0021, 0C81,A592,A030,0A87,017F,A 

u 17FA, 0C68, 0036, 4030,0442,0152,0 

U 1520, 0C28, 0036, 4030, 0046, 0176, 8 
u 1524, 0880,0036,4080,0047,0000,4 



Memory Management 



: UNALIGNED READ" 



39625 .TOC " 

39626 

39627 •*************♦*************************************************************'** 

UNALIGNED READ 



Input 

Resources 
Output 



VA Unaligned virtual address 

DSI2E signal Read size 



39623 
39629 
39630 
39631 
39632 
39633 
39634 
39635 
39636 
39637 
39638 
39639 

39640 . REGION/MM, RIL, MM. R1H/MM.R2L, MM. R2H/MM.R3L, MM. R3H 

39641 21: ;**UTRAP ADDR** 

39642 MM. UA. READ: 



MM. TEMPI 
MOfi 



Backup VA 
Completed read 



CHARLIE'S FLOWS 1.4 

********** *HJ^***** ************** *************<(******************************* 



;6ENERAL REGION 



39643 

39644 

39645 

39646 17FA: 

39647 

39648 

39649 

39650 

39651 =0** 

39652 

39653 

39654 

39655 

39656 



FLUSH XB 

;*********PORCE ADDRESS********* 



SET STACK FLAG, 
READ.N0TRAP,VA_VA+4 



;0** 

READ. SECOND, CLEAR STACK FLAG, 
NEXT/MM. PB.WRITE15 



;i** — r— 

RETURN C+4J 



FLUSH XB TO RESTART PRE-FETCH 

AND REMOVE NO BUS AND VA_X RESTRICTION 



SET FLAG TO CORRECT VA IF A FAULT, 
OCCURS ON THE READ. SECOND IN NEXT 
CYCLE- THIS IS NEEDED IF FPD=1 



CLEAR FLAG IF READ IS SUCCESSFUL 



IF ACV/TNV WITH PSL<FPD>=1 
CATCH RETURN FROM FPDOFFSET=0 



CMT098.MCX 
MM. MIC 
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MICR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13,00, Clock rate = 160ns 
Memory Management : UNALIGNED WRITE, WRITE UNLOCK 

39657 .TOC " Memory Management ; UNALIGNED WRITE, WRITE UNLOCK" 

39658 

39659 ********* ********************<^ ************************************************ 

UNALIGNED WRITE, WRITE UNLOCK. 
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U 002A, 0480, 0036, A030,00AC, 0576, 6 
U 0054, 0C80, 0036, 4030,0048, 0176, 7 



U 0025, 0480, 0036, 4030, 004C, 0576, 6 
U 0035, 0480, 0036, 4030, 004A, 0176, 7 

U 1766, 0085,6592,4083, 0447,0001,0 



Input 
Resources 



VA 
WDR 

MM. TEMPI 



CHARLIE'S FLOWS 1.4 
***************************************************************************** 



39660 
39661 
39662 
39663 
39664 
39665 
39666 
39667 
39668 
39669 

39670 24: ;**UTRAP ADDR** 

39671 MM. UA. WRITE. UNLOCK: 
39672 

39673 WRITE. NOTRAP, 

3Q674 PUSH,NEXT/MM. SAVE. INC. VA 

39675 

39676 34: 

39677 WRITE. SECOND. UL, 

39678 NEXT/MM. PB.WRITE10 
39679 

39680 25: ;**UTRAP ADDR** 

39681 MM.UA.WRI TE: 
39682 

39683 WRITE. NOTRAP, 

39684 PUSH,NEXT/MM. SAVE. INC. VA 

39685 

39686 35 : 

39687 WRITE. SECOND, 

39688 NEXT/MM. PB-WRITE10 
39689 

59690 MM. SAVE. INC. VA: 
39691 

39692 RCMM. TEMPI] MCVA3,VA.VA+4, 

39693 RETURN C+10] 



Unaligned virtual address 
Data to be written 

Backup VA 



SAVE OLD VA, AND INCREMENT FOR 
SECOND HALF OF WRITE. 



CMT098.MCX 
MM, MIC 
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CROSSING PAGE BOUNDARY WRITE, WRITE UNLOCK 
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U 0026, 0A85,3592,403B,CAC7,015E,C 



U 15EC, 0581, BC11, 0030, AAA7, 0533, D 



u 15E0, 0080, 058E, 4038, C54A, 0133, 9 



Memory Management 



CROSSING PAGE BOUNDARY WRITE, WRITE UNLOCK 



Input 

Resources 
Subroutines 



VA 

WDR 

DSIZE signal 

MM.TEMP4 



Crossing page boundary virtual address 
Data to be written 
Write size 

Save WDR 



MM. PB. PROBE 
MM. UA. WRITE 
MM. UA-WRITE. UNLOCK 



39694 .TOC '* 
39695 

39696 ****************************************************************************** 

39697 ; PAGE BOUNDARY WRITE, WRITE UNLOCK 
39698 
39699 
39700 
39701 
39702 
39703 
39704 
39705 
39706 
39707 
39708 
39709 
39710 
39711 
39712 
39713 
39714 
39715 
39716 
39717 
39718 

39719 26: ;**UTRAP ADDR** 

39720 MM. PB. WRITE. UNLOCK: 
39721 

39722 RCMM.TEMP4] WDR 
39723 
39724 =0 
39725 
39726 
39727 
39728 
39729 
39730 
39731 



CROSSING PAGE BOUNDARY WRITE, AND WRITE UNLOCK PUSH VA INTO THE NEXT 
PAGE AND CALL MM-PB. PROBE TO CHECK THAT PAGE FOR WRITE ACCESS. 
IF THE ACCESS IS OK, MM. PB. PROBE WILL RETURN-2 WHICH WILL 
AUTOMATICALLY TRANSFER CONTROL TO MM. UA. WRITE OR MM-UA. WRITE. UNLOCK 
WHICH ACTUALLY DOES THE WRITE. IF THERE IS A TNV OR ACV, MM.PB. PROBE 
WILL NOT RETURN. 

CHARLIE'S FLOWS 1.4 

******************************************** *********!."^^A ********************** 



SAVE WDR. 



.0 

VA MCVAD+ZLIT0C83, 
PUSH, NEXT/MM. PB. PROBE 



WDR UNR0T(RCMM.TEMP4]), 
WRITE. SECOND, 
NEXT/MM. PB. WRITES 



LOAD AN ADDRESS IN THE NEXT PAGE. 
WILL RETURN-2 TO MM. UA. WRITE. UNLOCK 



RESTORE WDR, 

FINISH THE BUS CYCLE. 

Modified for cmt066 



CMT098.MCX 
MM.MIC 
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Memory Management : CROSSING PAGE BOUNDARY WRITE, WRITE UNLOCK 

;**UTRAP ADDR** 
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U 0027, 0A85,3592,403B,CAC7,015F,A 
U 15FA, 0581 ,BC11, 0030, A^A7, 0533, D 

U 15F5, 0080,05BE,A03B,C54A,0133,9 



U 1767, 0A81,A002,403D,8487,0176,8 



U 1768, 0909, BC10,OOBO,2^A7, 0000,0 



; SAVE WDR. 



39732 27: 

39733 

3973A MM. PB. WRITE: 

39735 

39736 RCMM.TEMPA] WDR 

39737 

39738 =0 ;0 

39739 VA MCVAD+ZLITOCS], 
397^0 PUSH,NEXT/MH.P8. PROBE 
397A1 

397A2 ;1 

397A3 WDR UNROT(RCMM.TEMPAJ), 

39744 WRITE. SECOND, 

39745 NEXT/MM-PB-WRITE5 
39746 

39747 ;1048: ;++++++++ FORCE ADDRESS +++++++++ 

39748 ;MM,Pe, WRITES: 

39749 

39750 

39751 

39752 

39753 MM.P8.WRITE10: 
39754 



FLAGS RCRTMP6PR3. 
NEXT/HM.PB.WRITEIO 



; LOAD AN ADDRESS IN THE NEXT PAGE. 
; WILL RETURN-2 TO MM. UA. WRITE 



; RESTORE WDR. 

; FINISH THE BUS CYCLE. 

; Modified for cmt066 



RESTORE FLAGS 



39755 PC MCPC3 

39756 

39757 MM.PB.WRITE15: 

39758 

39759 VA MCVA3-ZLIT0C43, 

39760 RETURN AND SUPPRESS BUS CYCLE 



; FLUSH THE XB TO REENABLE PRE-FETCH 



CMT098.MCX 
MM. MIC 
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Memory Management : MM,P8. PROBE 
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U 1769, 0480, 0036, A780,005D, 0961, C 479* 



U 161C, 0A85,B592,4033,C047,0561,8 

U 161D, 0181, BC10, 0030, 4AA7, 0158, 2 

U 161E, OA85,B592,4039,COA7,017F,6 

U 161F, 0981, BC10, 0030, 44A7, 0176, A 



39761 .TOC •' 
39762 



Memory Management 



MM. P8. PROBE' 



***************************************************************************** 
MM. PB. PROBE 



Input 

Output 

Resources 

Subroutines 



MM. P8. PROBE IS USED TO CHECK THE ACCESS OF THE NEW PAGE IN A 
CROSSING PAGE BOUNDARY MICRO TRAP. IF THE ACCESS IS OK VA <- (VA-8) 
AND IT DOES A RETURN-2. IF THERE IS AN ACV OR TNV THE FAULT IS 
INITIATED AND NO RETURN IS TAKEN. 

CHARLIE'S FLOWS 1.4 

*****!,*********************************************************************** 

104A: 

MM. PB. PROBE: 

;***** FORCE LOCATION ********** 



39763 

39764 

39765 

39766 

39767 

39768 

39769 

39770 

39771 

39772 

39773 

39774 

39775 

39776 

39777 

39778 

39779 

39780 

39781 

39782 

39783 

39784 

39785 

3978b 

39787 

39788 

39789 

39790 

39791 

39792 

39793 1769: 

59794 FREE. 1769: 

39795 ; ; ; 

39796 PROBE WRITE?, SIZECBYTEJ 
39797 

39798 161 C: 

39799 0LD161C; 
39800 
39801 
39802 
39803 

39804 161D: 
39805 
39806 
39807 

39808 161E: 
39809 
39810 
:J9811 

:i9812 161F: 
39813 
39814 
39815 



VA 

VA 

MM. TEMPI 
MM.TEMP3 
M.>1.TEMP4 

MM. GET. WRITE, PTE 
IE. TNV 
IE. ACV 



Virtual address to be probed 
VA-8 

Save VA if TB Miss 

Save faulting address if ACV or TNV 

Save UDR 



PROBE WRITE?, SIZECBYTE], 
RCRTMPGPR] FLAGS, 
NEXT/0LD16TC 



; 1 1 00 

RCMM. TEMPI] MCVA3, 
PUSH,NEXT/Mn.PRB.WRT.TBM 



;noi 

VA MCVA3-ZLIT0C8], 
NEXT/MM. XB. TNV 



;1110 

RCMM.TEMP33 MCVA], 
NEXT/MM, XB. Rev. -1 



;1111 

VA MCVA3-ZLIT0C8] 



PROBE VA USING CURRENT MODE. 
SAVE THE CURRENT EVENT FLAGS 
MAKE SURE WE SKIP OLD 1769 



PROBE VA USING CURRENT MODE. 



HOPE IT REMAINS AT LOC 161C 
PROBE NOT VALID (PTE NOT IN TB) 
SAVE VA AND PROCESS A TB MISS TO 
LOAD THE PTE BALK IN THE TB, 

CATCH RETURN+1 FROM MM. GET. WRITE. PTE 
DECREMENT VA BY 8 
TAKE A TNV FAULT- 
PROBE NO ACCESS OR RETURN+2 FROM 
MM. GET. WRITE. PTE, TAKE AN ACV FAULT- 



ACCESS IS OK. 

PUT VA BACK IN FIRST PAGE. 



U 176A, 0080, 05BE,A038,C5AC, 0139,0 



U 1390, 0860, 0056, 40B0,04A7, 0000,1 



CMT098.MCX 

MM.MIC 
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U 176B, 0080, 0036, AOBO, 0447,0000,1 



U 17F6, 0981 ,BC10, 0030, 44A7, 0158, 3 



39816 176A: Wf>R UNROT(RCMM.TEMP43) , 

39817 WRITE. NOTRAP 
39818 

39819 1390: ;+++++++ FORCE ADDRESS +++++++++ 

39820 ; 

39821 VA VA+4,SET MM.NOJNT, 

39822 RETURN t+1] 
39823 

39824 1768: 

39825 FREE. 1768: 

39826 ;*******FORCE ADDRESS*********** 
39827 

39828 VA VA+4, RETURN C+U 
39829 

39830 17F6: 

39831 MM.XB.ACV.-1: 

39832 ;*******F0RCE ADDRESS*********** 

39833 VA MCVA]-ZLIT0C8J, 

39834 NEJJT/MM.XB.ACV 



RESTORE WDR. 

DO FIRST HALF OF THE BUS CYCLE. 

REV94 

INC VA FOR SECOND HALF OF WRITE. 
DON'T ALLOW INTERUPTS NOW 

ALL THIS SO WE CAN SAVE ONE ROM 
INC VA FOR SECOND HALF OF WRITE. 

DECREMENT VA BY 8 



CMT098.MCX 
MM. MIC 
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Page 976 



1 



U 0022, 0C85,B592,A033,C0^7, 0158,1 



U 1580, 0C80, 0036, A030, 0047, 0158,1 



U 1581, 0881, A001,003D,84A7, 0576, C 



39835 .TOC " 
39836 



Memory Management 



TB MISS' 



***************************************************** 'V ****** A ******* ********* 

Entry points MM.XB.TBMISS 

MM.READ.TRMISS 
MM. WRITE. TBMISS 
MM.8UT.X6.TBMISS 



Input 
Resources 

Subroutines 



VA 
PC 

MM. TEMPI 
MM.TEMP2 
MM.TEMPA 



39837 

39838 

39839 

39840 

398A1 

39842 

39843 

39844 

39845 

39846 

39847 

39848 

39849 

39850 

39851 

39852 

39853 

39854 

i9855 

39856 

39857 

39858 

39859 

39860 

39861 

39862 

39863 

39864 

39865 

39866 

39867 

39868 

39869 

39870 

39871 22: ;**UTRAP ADDR** 

39872 MM. XB. TBMISS: 
39873 

RCMM. TEMPI] MCVA], 
NEXT/MM. XB. TBMISS. 10 



FauUing address for READ or WRITE TB MISSES 
Faulting address for XB or BUT X8 TB MISSES 

Save VA 
Save MDR 
Save WDR 



MM.GET.XB.PTE 
MM. GET. READ. PTE 
MM. GET, WRITE. PTE 
MM. GET. BUT. PTE 
lE.TNV 
lE.ACV 

THERE ARE 4 TB MISS MICRO TRAPS. THREE OF THEM (XB TB MISS, 
READ TB HISS, AND WRITE TB MISS) START HERE BY MERELY 
SAVING VA AND JUMPING TO A SUBROUTINE WHICH FINISHES PROCESSING 
THE MISS AND RETURNS TO THREE DIFFERENT LOCATIONS, ONE FOR ACV, ONE 
FOR TNV AND ONE IF THE MAPPING AND LOADING OF THE TB WAS SUCCESSFUL. 
BUT XB TB MISS ALSO STARTS HERE BUT IT IS NOT PROCESSED BY AN 
ACTUAL SUBROUTINE, IT MERELY SAVES VA AND PASSES CONTROL TO 
ANOTHER BLOCK OF CODE WHICH WILL DO THE MAPPING AND RETURN CON'TROL 
TO THE TRAPPED INSTRUCTION. 

CHARLIE'S FLOWS 1.1 
*******^* ****************** *************************************************** 



;*********FORCE ADDRESS********* 
• 000 

NOP 



39874 

39875 

39876 

39877 1580: 

39878 

39879 

39880 

39881 1581: ;*********FORCE ADDRESS********* 

39882 MM.X8, TBMISS. 10: 

39883 ; 001 

39884 VA MCPORCZEROJ, 

39885 PUSH, NEXT/MM. GET. XB. PTE 



SAVE VA, 



CATCH RETURN-1 FROM lE.SERV.IP.TS 



LOAD VA WITH FAULTING ADDRESS. 



CMT098.MCX 
MM, MIC 



M1CR02 
Memory 



1M(01) 
Management 



K 12 
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U 1582, 0880,05BE,A039,8A67,00FB,5 



U 1583, 0880, 05BE, ^039, 8A67,00FB,0 



U 1584, 0A80,05BE,A0B9, 8467,0000,0 



U 1585, 0C80,05BE,A0B9, 8467,0000, 4 



U 002A, 0485, B592, 4053, C047. 0159,1 



U 1590, 0480,0036,4030,0047,0159,1 



U 1591, 0485, 2592, 42F9, 8047, 055C,0 



U 1592, 0980,OCB7,06BO,OE87,003F,C 



U 1593, 0180,OCB7,06BO,OE87,003F,E 



U 1594, 0480, 05BE, 4069,8467, 0000,0 



U 1595, 0C80,05BE, 4089,8467, 0000, 4 



T8 MISS 



39886 1582: ;****<t**t*F0RCE ADDRESS********* 

39887 MM.XB.TNV: 

39888 ;010 

39889 MDR RCMM,TEMP2], 

39890 NEXT/IE-TNV.CHK. CONSOLE 
39891 

39892 1583: ;*********F0RCt ADDRESS********* 

39893 MM.XB.ACV: 



39894 

39895 

39896 

39897 

39898 1584: 

39899 

39900 

39901 1585: 

39902 

39903 

39904 

39905 2A: 

39906 HM.READ.TBMISS: 
39907 
39908 
39909 
39910 

39911 1590; 
39912 
39913 
39914 
39915 1591: 



;011 • 

MDR RCMM.TEMP23, 
NEXT/IE. ACV.CHK, CONSOLE 



; 1 00 ■ 

MDR_RCMM,TEMP2], RETURN C+OD 



;101 

MDR RCMM.TEMP2], 
RETDRN C+43 

;**UTRAP ADDR** 



RCMM. TEMPI D MCVAJ, 
NEXT/MM, REAC.TBMISS. 10 

;*********FORCE ADDRESS*********; 
;000— ; 

NOP 



39916 MM,READ,T8MISS.10: 



;***i*f*****FORCE ADDRESS*********; 



39917 

39918 

39919 

39920 

39921 

39922 1592: 

39923 

39924 

39925 

39926 1593: 

39927 MM. READ. NO. ACCESS: 



;001 

RCMM.TEMP23 MCMDRJ, 

MM. ALLOW. INT?, 

PUSH, NEXT/MM. GET. READ. PTE 



;010 

MEMSCAR^ZLIT24C13, 
STACK FCAG?, 
NEXT/MM. READ, TNV 



39928 

39929 

39930 

39931 

39932 

39933 

39934 1594: 

39935 

39936 

39937 1595: 

39938 

39939 



;(KtifH******FORCE ADDRESS********* 
.011 

MEMSCAR^2LIT24C1], 
STACK fEaG?, 
NEXT/MM. READ, ACV 



; 100 - ' 

MDR.RCMM,TEMP2], RETURN C^O] 



;101 

MDR RCMM.TEMP2], 
RETORN C+4] 



CANNOT MAP, TAKE A TNV FAULT 
RESTORE MDR FOR PACKING 



NO ACCESS, TAKE AN ACV FAULT 
RESTORE MDR FOR PACKING 



RESTORE MDR AND 

REDO THE MICRO TRAPPED INSTRUCTION 

RETURN FROM IE. SERV. IP. TS 

RESTORE MDR 

AND TAKE SPECIAL FPD RETURN. 



SAVE VA. 



CATCH RETURN-1 FROM IE. SERV. IP. TS 



SAVE MDR. 



CANIIOT MAP, TAKE A TNV FAULT 
PREf'ARE TO FETCH READ MODIFY BIT 
CHE(K IF READ SEC FROM UNALIGNED READ 



NO ACCESS, TAKE AN ACV FAULT 
PREPARE TO FETCH READ MODIFY BIT 
CHECK IF READ SEC FROM UNALIGNED READ 



MAPPING COMPLETED OK. RESTORE MDR AND 
REDO THE MICRO TRAPPED INSTRUCTION 

RETURN FROM IE. SERV. IP. TS 

RESTORE MDR 

AND TAKE SPECIAL FPD RETURN. 



. 1 

) 



CMT098.MCX 
MM. MIC 



MICR02 1M(01) 28-N0V-83 16:30:35 
Memory Management ; T8 MISS 

399^0 3FC: 



L 12 



CLOKX Rev 13.00, Clock rate - 160ns 
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U 03FC, OA8A,0036,A033.86A7,OOFA,5 



U 03FD, OD29,BC10,0030,24A7,003F,C 



U 05FE, 088<!», 0036, ^033, C6A7,00FA,^ 



U 03FF, 0529, BC10, 0030, 2^A7,003F,& 



399A1 MM.READ.TNV: 
0- 



*********FORCE ADDRESS*********; 



399A2 

399A3 

399A4 

39945 

39946 3F0; 

39947 

39948 

39949 

39950 

39951 3FE: 

39952 MM.READ.ACV: 
39955 :0 — ; 

39954 RCMM.TEMP13 MEMSCR, 

39955 NEXT/JE.REAB.ACV 
39956 

39957 3FF: ; 1********F0RCE ADDRESS*********; 

39958 CLEAR STACK FLAG- 

39959 VA MCVA3-ZLITOC43, 

39960 NEXT/MM.READ.ACV 



RCMM.TEMP53 MEMSCR, 
NEXT/JE.READ.TNV 

;1***t*****F0RCE ADDRESS*********; 
CLEAR STACK FLAG, 
VA MCVA3-2LITOC45, 
NEXT/MM.READ.TNV 

;****nr**-i.*FORCE ADDRESS*********; 



G^T READ/MODIFY BIT TO SEPERATE 
READ/MODIFY FROM STRAIGHT READS. 



CLEAR STACK FLAG BEFORE FAULTING 
THIS IS FROM A READ SECOND REFERENCE 
NEED TO FIX VA BEFORE FAULTING 



GET READ/MODIFY BIT TO SEPERATE 
READ/MODIFY FROM STRAIGHT READS. 



CLEAR STACK FLAG BEFORE FAULTING 
THIS IS FROM A READ SECOND REFERENCE 
NEED TO FIX VA BEFORE FAULTING 



CMT098.MCX 
MM. MIC 



MICROS 
Memory 



1M(01) 28-NOV-83 16:30:35 
Management : TB MISS 
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U 002B, 0A85,B592,A033,C0^7,015AJ 



U 15A0, 0A80,0036,A030,00A7,015AJ 



U 15A1, OC85,2592,^2F9,80A7,055E,0 



U 15A2, O88O,O5BE,A039,8A67,00FB,5 



U 15A3, 0880.05BE,A039,8A67,OUFB,0 



U 15AA, 0A80,05BE,A0B9, 8467, 0000,0 



U 15A5, 0C80,058E,40B9,8A67,000G,4 



u 0029, 0885,B592,A833,C047,015F,C 



39961 28: ;**LJTRAP ADDR** 

39962 MM. WRITE, T6MJSS: 
3*5963 ; ' 

RCMM.TEMPI] MCVA], 
NEXT/MM. WRITE. TBMISS. 10 



39964 
39965 
39966 

39967 15A0: 
39968 
39969 
39970 
39971 15A1: 



;«(«t**iK****FORCE ADDRESS********* 
;000 

NOP 

;****** ***F0RCE ADDRESS********* 



;001 

RCMM.TEMP2] MLMDRJ, 

MM. ALLOW. INT?, 

PUSH, NEXT/MM, GET. WRITt.PTE 



;010 

MDR RCMM.TEMP23, 
NEXT/IE.TNV.CHK. CONSOLE 



;011 

MDR RCMM.TEMP2], 
NEXT/IE.ACV.CHK. CONSOLE 



39972 MM.WRITE, TBMISS, 10: 

39973 

39974 

39975 

39976 

39977 

39978 15A2: 

39979 

39980 

39981 

39982 15A3: 

39983 

39984 

39985 

39986 15A4: 

39987 

39988 

39989 15A5J 

39990 

39991 

39992 

39993 29: ;**'jTRAP ADDR** 

39994 MM. BUT, X6. TBMISS: 

39995 ; ' 

39996 RCMM. TEMPI] MCVA3, 

39997 OTHER UTRAPS?. 

39998 NEXT/MM. GET. BUT. PTE 



; 1 00 

MDR RCMM.TEMP23, RETURN C+OD 



;101 

MDR RCMM.TEMP23, 
RE TORN [+4] 



SAVE VA. 



CATCH RETURN-1 FROM IE,SERV.IP. TS 



SAVE MDR. 



CANNOT MAP, TAKE A TNV FAULT 
RESTORE MDR FOR PACKING 



NO ACCESS, TAKE AN ACV FAULT 
RESTORE MDR FOR PACKING 



MAPPING COMPLETED OK. RESTORE MDR AND 
REDO THE MICRO TRAPPED INSTRUCTION 

RETURN FROM lE.SERV. IP. TS 

RESTORE MDR 

AND TAKE SPECIAL FPD RETURN. 



SAVE VA 

PATCH TU DETECT UTRAPS IN WRONG ORDER 



CM1098.MCX 

MM. MIC 



N 12 
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U 176C, 0^80, 0036, A780,005P, 096?, E ^79* 



U 162E, 0C85,?59?,^?F9,80A7,015C,0 

U 162F, 0085,^592, 4039, 84/^7,0176,0 

U 176D, 0C80, 0036, 4780, 005P, 0963, E 4/9* 

U 163E, 0880, 0036, 4^F0, 0047, 015C,0 

U 163F, 0080, 058E, 4083, C4A7, 0000, 3 



Memory Management 



: MM.GET.Xe.PTE, MM. GET. READ. PTE' 



39999 .TOC 
40000 

40001 •******':********************************************************************** 
Entry points MM.GET.X8.PTE 

MM. GET. READ. PTE 



Input 
Resources 

Subroutines 



MM. GET. XB. PTE CHECKS rOR A T8 MISS ACROSS A PAGE BOUNDARY, SAVES 
THE PROPER FAULTING ADDRtSS(PC OR PC+4) AND THEN JOINS THE FLOW 
OF MM.GEi.READ.PTE. 

MM. GET. READ. PTE CALLS MM. GET. PTE WHICH RETURNS WITH THE NEW PTE IN 
MDR OR ELSE TAKES A SEPERATE RETURN FOR ACV OR TNV. THE NEW PTE 
IS THEN CHECKED FOR VALIDITY AND READ ACCESS AND IF OK IT IS 
LOADED INTO THE T8. 

CHARLIE'S FLOWS 1.? 



40002 

40003 

40004 

40005 

40006 

40007 

40008 

40009 

40010 

40011 

40012 

40013 

40014 

40015 

40016 

40017 

40018 

40019 

40020 

40021 

40022 

40023 

40024 

40025 

40026 MM. GET. Xe. PTE: 

40027 

40028 PROBE READ?,SiZECBYTE] 

40029 

40030 =1110 

40031 MM.GET.Xe.PTElO: 

40032 ;1110 

40033 RCMM.TEMP2] MCMDR], 

40034 MM. ALLOW. INT?, 

40035 NEXT/MM. GET. READ. PTE 
40036 

40037 
40038 
40039 
40040 
40041 
40042 
40043 

40044 =1110 ;1110 - 

40045 MM. ALLOW. INT?, 

40046 NEXT/MM. GJ^T.RJAD.P^E 
40047 
^0048 
40049 

40050 



VA 

ERRCOD 

MM.TEMP2 

MM.TEMP3 

MM. GET. PTE 
IE. SERV. IP. TS 



Faulting address 

Error code if ACV or TNV 

Save MDR 

Save faulting address 



;1111 ■ 

VA VA+4, 
R[RM.TEMP23_M[MDR] 



PR08E READ?,SIZECBYT£] 



CHECK FOR MISS ACROSS A PAGE BOUNDARY. 



SAVE MDR, 



MUST BE A MISS ACROSS A PAGE BOUNDARY. 
SAVE MDR. 



CHECK IF STILL A MISS IN NEW PAGE. 



;1111" 

VA RCMM. TEMPI], 
RETURN C+3] 



STALE XB FLAG, NO LONGER A MISS 
RESTORE VA AND 
TAKE GOOD RETURN, 



f " — 



CHT098.WCX 
MM, MIC 



6 13 
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U 15C0, 0485,S592,A6F9,C0^7,055D,8 



J 15C2, OCBO,O5aE,aF3,CAA7.00F7,O 



■J ISC^, 0880, 05eE,A083,C/.A7, 0000,? 



u 15C5, 0880,O5Q£.AOB3,CAA?,0000J 



U 15C6, 0485, ?477. 0785, 8056, 095D,^. 479* 



J 1SC7. 0485,?A77,u783,80S6,09SD,4 479* 



U ISD'i, 09B6,BC5.\0030,0047,015C.4 
U 1SD5, 0186, 8C57, 0050, 00^7, 015C, 5 

U 15D7, 0480, 053E, 4039, C4B7, 0177,0 



<0051 «000 

40052 MM.6ET.READ.PTE: 

40053 ;000-^ —' ' 

40054 fiCMM.TEMP3]^MCVA], 

40055 W8<31-30>?. 

40056 PUSH,NEXT/MM.6ET.PTE 
40057 

40058 «010 ;010-- 

40059 VA RLMM.TEMPU- 

40060 INTPEND or TJMER?, 

40061 NEXT/IE. S£fiV,lP,TS? 

40062 -100 

40063 MM.GET.ACV: 

40064 ; 100 —-- 

40065 VA ftCMM,TEMP13, 
4C066 PETuRN [♦2] 
40067 

40068 MM.GET.TNVj 
40069 
40070 
<,Q071 
40072 
40073 
40074 
40075 



;101 

VA RCMM.TEMPIJ, 
RETURN t*1] 



40076 



;110 

RCMM. TEMP5] MCMDRJ.RL .9, 
PTF CHECK READ?, 
NEXT/MM, G£T,READ.PTE20 

4007 

40078 

40079 

40081 

40083 >100 

4Q584 MM.GET.RCA0,PT£20: 

40085 :106 

40086 MCERRC0D3 ZLITOCO], 

40087 NEXT/MM. 6FT.ACV 



;in 

RCMM.TEMP5] MCMDR3.RL.9, 
PTE CHECK RpAO?, 
NEXT/MM. GET. READ. PTE20 



iW 



.10i.-«..— — — « 
MCeRRCODl.ZUTOCO], 
NEXT/MM. GfT.TNV 



9 
40090 
40091 

40093 =111 (111 

40094 Complete cpu bus cycles, 

40095 VA r1ImM,TEMP33, 

40096 NEST/MM,GET,WRIT£,PTE40 



SAVE FAULTING ADDRESS. 

RESTORE VA FOR PACK ROUTINE 
SERViCE PENDlNr INTERRUPT OR TIMER. 



NO ACCESS TRYING TO FETCH PTE, 

RESTORE VA AND 

RETURN INDICATING ACV FAULT. 



NOT VALID TRYING TO FETCH PTE, 

RESTORE VA AND 

RETURN INDICATING TNV FAULT. 

SUCCESSFULLY FETCHED THE NEW PTE. 
THE NEW PTE IS IN NDR. 
CHECK IT ?0R READ ACCESS, 



SUCCESSFULLY FETCHED THE NEW PTE. 
THE NEW PTE IS IN MOR, 
CHECK IT FOR READ ACCESS. 



NO READ ACCESS, 
SET ERROR CODE AND 
JUMP TO ACV RETURN. 

READ ACCESS OK BUT NUT VAlID, 
SET ERROR CODE AND 
TAKE TNV FAULT 



AVOID MACHINE HANG LOADING THE T8 
LOAD FAULTING ADDRESS INTO VA. 



— f 



4 



f — 



CMT098.MCX 
MM, MIC 



M1CR02 1M(01) 
Memory Management 



28-N0V-83 



C 13 
16:30:35 CLOKX 
MM. GET. WRITE. PTE 



U 15E0, 0A85,B592,A6F9,C0^7,055D,8 



U 15E?, OC80,0036,AAFO,OOA7.00F7<0 



U 15FA, C186,eci?,4030,20'i7,015C,A 



A0097 

40098 
40099 
40100 
<.01O1 
40102 
40103 
40104 
40105 
40106 
40107 
40108 
40109 
40110 
40111 
40112 
40113 
40114 
40115 

40116 
40117 

40118 

40119 

40120 

40121 

40122 

40123 

40124 

^01 25 

40126 

40127 

^0128 

40129 

40130 

40131 

40132 

40133 

40134 

40135 

40136 

40137 

40138 

40139 

40140 

40141 

40142 

40145 

40144 

40145 

40146 

40147 

40148 

40U9 

4015C 

40151 
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MM. GET. WRITE. PTE 
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1 1 



Entry Points MM.GET.WRJTE.PTE 



Input 
Subroutines 

Resources 



VA 

MM. GET. PTE 
lE.SERV.IP.TS 
MM. WRITE. SPTE 

MM. TEMPI 
MM,TEMP2 
MM.TEMP3 
MM.TEMP5 



Faulting address 



Save VA 

Save MDR 

Save faulting address 

Save new PTE rotated for TB loading 



MM. GET. WRITE. PTE CALLS MM. GET. PTE TO FETCH THE PTE INTO MDR. 
MM. GET, PTE RETURNS 4 WAYS, ONE FOR ACV, ONE FOR TNV, ONE IF THE 
PTE IS IN MDR AND VA CONTAINS THE VIRTUAL ADDRESS OF THE PTE, 
AND ONE IF THE FTE IS IN MDR AND VA CONTAINS THE PHYSICAL ADDRESS 
OF THE PTE. THESE LAST TWO ARE TO ALLOW MODIFYING 0^ THE PTE IN 
MEMORY IF PTE<M>=0. ONCE THE PTE IS IN MDR IT IS CHECKED 
FOR WRITE ACCESS. IF OK AND PTE<M>=1 THEN THE PTE IS LOADED INTO 
THE T8, IF THERE IS AN ACV OR TNV THE WRITE BIT IS SET IN THE 
ERROR CODE AND THE FAULT IS INITIATED, 

IF THE ACCESS IS OK AND PTE<M>«0 THEN THE PTE IS MODIFIED AND WRITTEN 
BACK fO MEMORY BEFORE LOADING IT INTO THE TB. IF PTE<M>=0 AND VA 
CONTAINS THE VIRTUAL ADDRESS OF THE PTE, IT IS NECESSARY TO 
CHECK THAT THE SYSTEM PTE FOR THAT PROCESS PTE HAS ITS MODIFY BIT 
SET. IF SPT£<M>=0 THEN THE ENTRY IN THE TB IS MODIFIED TO AVOID 
A WRITE M=0 MICRO TRAP WHEN WRITING THE PROCESS PTE OUT TO MEMORY. 

CHARLIE'S FLOWS 1.2 
*******«***********n***n*n******<n************^*********** ******************* 

T8 PARITY ERROR RECOVERY 



Resources 



FPDOFFSET 



bit<29> as a flag of MM. GET. WRITE. PTE 
bus cycle in progress 

Ik «*«ti^*« 4^ Alt **ik«44«*««4*«*4*«ft ***************** ******************************** 

iOOO 

MM. GET, WRITE. PTE: 

• 000 

ft[MM.TEMP3]^MCVA], 

W8<31-30>?, 

PUSH, NEXT/MM, GET. PTE 



=010 



= 100 



• 010 

INTPEND OR TIMER?, 
NEXT/IE. SERV. IP. TS2 



; 100 

MCERRCOD] M8.0R.ZLIT0C4], 

NEXT/MM. GET. ACV 



SAVE FAULTING ADDRESS. 



SERVICE PENDING INTERRUPT UR TIMER. 

NO ACCESS TRYING TO FETCH PTE, 
SET WRITE BIT IN ERROR CODE AND 
JUMP TO ACV RETURN. 



CMT098.MCX 
MM, MIC 



Memory Management 
u ISES, 0986,BC12,A030,20A7,015C,5 



^13 
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; MM.GET. WRITE. PTE 



U 15E6, 0C85.2A77,07B3,8052,095F,0 479* 

U 15E7, 0C85,2A77,07B3, 8052, 0960,0 A79* 

U 15F0, 0186, BC37, 0030, 2047, 015C, 4 

U 15F1, 0986,ac37,0030,20A7,015C,5 



U 15F3, 0981, 2C92, 4030, 2548, 0176, E 



U 15F7. 0480, 05BE, 4039, C4B7, 0177,0 



U 1600, 0186, BC37, 0030, 2047, 015C, 4 
U 1601, 0986, BC37, 0030, 2047, 015C, 5 



U 1603, 1C80,05BE,47aD,805E,0964,8 479* 



;101 

MCEf(RCOD] MB.OR.2LJT0C4], 
NEXT/MM, GET. TNV 



; 1 1 

RCW1.TEMP53 MCMDRD.RL.9, 
PTE CHECK WRITE?, 
NEXT/«M,GET. WRITE. PTE20 



;111 - 

RCMM. temps: MCMDR3.RL.9, 
PTE CHECK WRITE?, 
NEXT/MM. GET. WRITE. PTE30 



40152 
40153 
40154 
40155 
40156 
40157 
40158 
40159 
40160 
40161 
40162 
40163 
40164 

40165 =000 

40166 MM,6ET.WR1TE-PTE20: 

401 67 ; 000 

40168 M[ERRCOD].ZLIT0C4D, 

40169 NEXT/MM. GET-ACV 
40170 

40171 ; 001 

40172 MCERRCOO] ZLIT0C4J, 

40173 NEXT/MM. GPT.TNV 
40174 

40175 =011 

40176 MM. GET. WRITE. PTE25: 

40177 ;011 

40176 WRITE. PHY, 

40179 WDR UNR0T(MCMDR].0R.ZLIT24[43), 

40180 NEXT/MM. GET. WRITE. PTE33 
40181 

401 82 =1 1 1 ; 1 1 1 

40183 COMPLETE CPU BUS CYCLES, 

40184 VA RCMM,TEMP3], 

40185 NE5JT/MM. GET. WRITE. PTE40 
40186 

40187 =000 

40188 MM. GET. WRITE. PTE30: 
40189 
40190 
40191 
40192 
40193 
40194 
40195 
40196 
40197 =011 
40198 
40199 
40200 
40201 
4020? 



NOT VALID TRYING TO FETCH PTE, 
SET WRITE BIT IN ERROR CODE AND 
TAKE TNV RETURN. 

SUCCESSFULLY FETCHED THE NEW PTE. 

THE NEW PTE IS IN MDR, 

CHECK IT FOR WRITE ACCESS. 

VA CONTAINS THE PA OF THE PTE. 

SUCCESSFULLY FETCHED THE NEW PTE. 
THE NEW PTE IS IN MDR, 
CHECK IT FOR WRITE ACCESS. 
VA CONTAINS THE VA OF THE PTE 



; NO WRITE ACCESS, 

; SET ERROR CODE AND 

; JUMP TO ACV RETURN. 

; WRITE ACCESS OK BUT NOT VALID, 

; SET ERROR CODE AND 

; TAKE TNV RETURN. 



;000- 

MCERRC0D3 .ZLIT0C43, 

NEXT/MM. GET. ACV 



;001 

MCERRC0D].ZLIT0C4:, 
NEXT/MM. GET. TNV 



.011 

PR08E READ MODE ON WB?, 

S1ZECBYTE3,WB RCZER03, 

PATCH, 

NEXT/MM. GET. WRITE. PTE32 



WRITE ACCESS OK AND VALID PTE BUT 

M=0, 

WRITE PTE BACK TO MEMORY SETTING H=1. 



AVOID MACHINE HANG LOADING THE TB 
RESTORE FAULTING ADDRESS. 



NO WRITE ACCESS, 
SET ERROR CODE AND 
JUMP TO ACV RETURN. 

WRITE ACCESS OK BuT NOT VALID, 
SET ERROR CODE AND 
TAKE TNV RETURN. 

WRITE ACCESS OK AND VALll' PTE BUT 
CHECK M-8IT IN SYSTEM PTt, 

♦■* jump to PCS ** 



CMT098.MCX 
MM,M1C 



MICR02 
Memory 



U 1607, 0^80, 05B£,A039,CAB7. 0177,0 



U 16AB, 0086. D03A,A03D, 8047, 0177,1 



U 164F, 0981, 2C92,A030,25';E, 0176, E 



U 2AAB, 0086, D03A,403D, 8047, 0177,1 



U 2A4F, 0D86, CC52, 4030, 1047, 02A4,C 



U 2A4C, 0981, 2C92, 4030, 254E,02A4,D 



U 2A4D, 0186, CC55, 8030, 1047, 0176, E 



U 176E, 0181, 2C92, 4030, 2467, 0i76,F 



U 176F, 0485,2477,0033,8047,0160,7 



U 1770, 0081 ,85BE, 4033, 8507, 0161,1 



E 13 
1H(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Management : MM.GET.WRITE.PTE 

40203 =111 

40204 MM. GET. WRITE. PTE31: 

40205 ; 1 1 1 

40206 COMPLETE CPU BUS CYCLES, 

40207 VA RCMM,TEMP33, 

40208 NEXT/MM.GET.WRITE.PTE40 

40209 =1011 

40210 MM.6ET. WRITE. PTE32: 

4021 1 :\^nttHHHn»Hffftfifffttfftftftttft»ftftffntififtft 

40212 MCMM.TEMP03 Q, 

40213 NEXT/MM-SPTE.M.EQ.O 
40214 
40215 
40216 
40217 
40218 
40219 

40220 2A4B: 
40221 
40222 
40223 

40224 2A4F: 
40225 
40226 
40227 

40228 2A4C: 

40229 MM.GET.WRITE-PCS33: 

40230 ; 1 1 00========:==============-== 

40231 WRITE. LONG. NOTRAP, 

40232 WDR UNROT(MCMDRJ.0R.ZLJT24C4J) 
40233 
40234 
40235 

40236 2A4D: 
40237 
40238 

40239 MM. GET. WRITE. PTE33: 
40240 

40241 MDR MrM0R].0R.ZLIT24C4D 
40242 
40243 

40244 RCMM.TEMP53 MCMDR3.RL,9, 

40245 NEXT/MM. GET. WRITE. PTE31 
40246 

40247 MM. GET. WRITE. PTE40: 
40248 

40249 T6 RCMM.TEMP53, 

40250 NEXT/MM. GET. WRITE, PTE60 
40251 
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; 1 1 1 U»MMMMMMMM»Mffft»»ffftJfff»ftftftffffft 

WRITE-L0N6-N0TRAP, 

WDR UNROT(MCMDR3.0R.ZLIT24C4]), 

next/mm. get, write. pte33 
mcmm.tE.«°o5.q^ 

NEXT/MM. SPTE.M.EQ.O 

MCFPDOFFSET]"M8rOR"ZLiT28C023~ 
NEXT/MM. GET. QRITE.PCS33 



AVOID MACHINE HANG LOADING THE TB 
RESTORE FAULTING ADDRESS. 



** code replaced in PCS ** 
M=0 IN SPTE, SAVE 0, 



** code replaced in PCS ** 

M=1 W SPTt, M=0 IN PROCESS PTE. 

WRITE PTE BACK TO MEMORY SETTING M=1 - 



** code In PCS ** 
M=0 IN SPTE, SAVE Q. 



** code in PCS ** 

M=l IN SPTE 

SET MM PTE BUS CYCLE FLAG 



M=0 IN PROCESS PTE 
WRITE PTE BACK TO MEMORY SETTING M=1 
If TB parity error traped here, takes 
RETURN [-13 in recovery routine. 



MCFPD0FFSET3lMi"ANDN0T'zLIT28C23; CLEAR BUS CYCLE FLAG 



; SET M=1 IN NEW PTE. 

; SAVE PTE ROTATED FOR LOADING INTO TB 

; MM. GET, READ. PTE JOINS FLOW HERE. 

; LOAD THE NEW PTE INTO THE TB, 



CWT098,MCX 

MM, MIC 



u 1610, 0881 ,A002,A0BD, 8487,0000, 3 



^ 13 
MICR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Memory Management : MM. GET. WRITE. PTE 

40252 =000 

40253 MM. GET. WRITE. PTE55: 
^0254 ; 000 

40255 PC MCPC3, 

40256 RETURN C+3] 
40257 
40258 MM. GET. WRITE. PTE60: 
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U 1611, 0080,05BE,42F3,C4A7, 0161,0 

U 1612, 0080, 05BE,4AF9, 8467, 04F7,0 
U 1616, 0880,0036,4080,0047,0000,4 



40259 

40260 

40261 

40262 

40263 

40264 =010 

40265 

40266 

40267 

40268 

40269 =110 

40270 

40271 = 



;001 

VA RCHM.TEMPU, 

MMTALLOW.INT?, 

NEXT/MM. GET. WRITE. PTE55 



. 01 

MDR RCMM.TEMP2J, 
INTPEND or TIMER?, 
PUSH,NEXT/IE.SERV.IP.rS2 



;110 

RETURN C+4] 



FLUSH XB TO RESTORE PRE-FETCH 



CATCH RETURN-1 FROM lE.SERV.IP. TS 

RESTORE VA AND CHECK 

FOR INTERUPTS IF MM.NOINT IS CLEAR 



RESTORE MDR FOR PACK ROUTINE. 
SERVICE PENDING INTERRUPT OR TIMER- 
CATCH RETURN+4 FROM lE.SERV.IP.TS 
TAKE SPECIAL FPD RETURN. 



CHT098.MCX 
MM.MIC 



M1CR02 
Memory 



6 13 
1M(01) 28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Management : MM.SPTE.M.EQ.O 

A0272 .TOC •' Memory Management : MM.SPTE.M.EQ.O" 

40273 
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U 1771, 0A81,B592, 5030, 00A7, 0177,2 



U 1772, 0881,B33D,003B,0AA7,0177,3 



U 1773, 0980, 0CB7, 0030, 0687, 0177, 4 



U 177A, 0080,0567,0030,0607,0177,5 



U 1775, 0181, BC13, 8030, UA7, 0177, 6 



U 1776, 0085,2592,4033,8042,0177,8 



U 1778, 0480, 0E77, 0030, 0607, 0177, 9 



U 1779, 0C81, 2477, 0030, 0467, 0177,A 



40274 



***************************************************************************** 



Entry points 

Input 

Resources 



MM. WRITE, SPTE IS CALLED ONLY WHEN WRITING A PROCESS PTE TO MEMORY 
IN ORDER TO SET M=1 AND THE SYSTEM PTE FOR THAT PAGE OF PROCESS 
PTE'S HAS M=0. 

IN THIS CASE THE PHYSICAL ADDRESS OF THE PROCESS PTE IS CALCULATED 
AND A WRITE PHYSICAL IS DONE TO SET THE M BIT IN THE PROCESS PTE, 
THE SPTE IS NOT AFFECTED. 

CHARLIE'S FLOWS 1.2.1 
***************************************************************************** 



40275 

40276 

40277 

40278 

40279 

40280 

40281 

40282 

40283 

40284 

40285 

40286 

40287 

40288 

40289 

40290 

40291 

40292 

40293 

40294 

40295 MM.SPTE.M.EQ.O: 

40296 

40297 

40298 

40299 

40300 

40301 

40302 

40303 

40304 

40305 

40306 

40307 

40308 

40309 

40310 

40311 

40312 

40313 

40314 

40315 

40316 

40317 

40318 

40319 



MM.SPTE.M.EQ.O 

VA 

MM. TEMPO 
MM. TEMPS 
MDR 
Q 
LONLIT 



Virtual Address of PTE (VAPTE) 

Save Q 

Save the process PTE (was in MDR) 

Fetch system PTE 

Hold physical address of SPTE 

Mask for PFN 



Q.MCVAJ 

VA_RCSBR3+MCVA].PTX 

MEMSCAR_ZLIT24C0J 

MEMSCR.O 

VA.MCVA] . ANDNOT . ZLI T0C3] 



READ.NOTRAP, 
RCMM.TEMP5].MrMDRJ 



MEMSCR.-l 
MDR.MCM0RD.RL.9 



SAVE VAPTE. 
COMPUTE PA OF SPTE 
LOAD ADDRESS OF MME BIT 
TURN OFF MEMORY MANAGEMENT 

IGNORE LOW 2 BITS OF ADDRESS. 

READ. PHY 6R0NKS 2ND MDR SO, MM IS 
TURNED OFF TO DO A PHYSICAL READ. 
FETCH THE SPTE. SAVE THE PROCESS PTE. 

TURN MEMORY MANAGEMENT BACK ON. 



Memory Management 
J 177A, 0A80,003A,A03D,84A7,01?7,B 
U 177B, 0D81,2C13,903F,F8A7,0177,C 
U 177C, 0181, BC12,003F,FCA7, 0177, D 
U 177D, 0A81,B00A, 4030. 04A7, 0177, E 
U 177E, 0880,0004,7033,8467,0178,0 



CHT098.MCX 
MM. MIC 



H 13 
MICR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13,00, Clock rate = 160ns 

MM.SPTE.M.EQ.O 
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U 1780, 0C85, 2477, 0033, 8047, 015F, 3 



40320 
40321 
40322 
40323 
40324 
40325 
40326 
40327 
40328 
40329 
40330 
40331 
40332 
40333 
40334 
40335 
40336 
40337 



VA_Q 

Q_MCMDR].ANDNOT.ZLIT0C1FF3 

VA,MCVA].AND.ZLIT0C1FF3 

VA.MCVAD.OR.Q 

Q.MCMM. TEMPO] MDR.RCMM.TEMP5J 



RCMM.TEMP53 MrMDR3.R!..9, 
NEXT/MM. GET. WRITE. PTE25 



RESTORE VAPTE. 

COMPUTE PAGE PORTION OF ADDRESS. 
COMPUT BYTE PORTION OF ADDRESS. 
LOAD COMPLETE PA OF PROCESS PTE. 
RESTORE Q AND RESTORE PTE TO MDR. 
RESTORE MM. TEMPS (ROTATED PTE). 



CMT098.MCX 
MM.HIC 



MKR02 1«(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Memory Management : MM.GET.BUT.PTE 
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U 15FC, 0881 ,B5eE,408D. 8507. 0000,0 
U 15FD, 0081,A001,003D,8AA7,0178J 
U 1781, 0C80, 0036, 4780, 005F, 0965, E 479* 



U 165E, 0485, 2592, A2F9, 8047, 0162,0 

U 165F, 0885,2592,4039,8447,0178,2 

U 1782, 0C80, 0036, 4780, 005F, 0966, E 479* 

U 166E, 0080,0036,421-0,0047,0162,0 



40338 .TOC *' Memory Management 
40339 



: MM.GET.BUT.PTE' 



****************************************************** ****i* ******* *********** 
Entry points MM.6ET.8UT.PTE 

Faulting address 

Error code if ACV or TNV 

Save VA 

Save MDR 

Save faulting address 



MM.GET.BUT.PTE CHECKS FOK A TB MISS ACROSS A PAGE BOUNDARY, SAVES 

THE PROPER FAULTING ADDRESSCPC OR PC+4) AND THEN 

CALLS MM.GET.PTE WHICH RETURNS WITH THE NEW PTE IN 

MDR OR ELSE TAKES A SEPERATE RETURN FOR ACV OR TNV. THE NEW PTE 

IS THEN CHECKED FOR VALIDITY AND READ ACCESS AND IF OK IT IS 

LOADED INTO THE TB AND THE TRAPPED INSTRUCTl J IS RE-EXECUTED. 

CHARLIE'S FLOWS 1.2 
***************************************************************************** 



Input 


PC 


Resources 


ERRCOD 
MM. TEMPI 
MM.TEMP2 
MM.TEMP3 


Subroutines 


MM.GET.PTE 
lE.SERV.IP.TS 



40340 

40341 

40342 

40343 

40344 

40345 

40346 

40347 

40348 

40349 

40350 

40351 

40352 

40353 

40354 

40355 

40356 

40357 

40358 

40359 

40360 

40361 

40362 =0 

40363 MM.GET.BUT.P .: 

40364 ; 0— • 

40365 RETURN C+0],TB RCZERO] 
40366 

40367 ; 1 

40368 VA MCPCl+RCZEROD 
40369 

40370 ; -" — - 

40371 PROBE READ?,SIZECBYTE] 

40372 =1110 

40373 MM,GET.BUT.PTE05: 
40374 
40375 
40376 
40377 
40378 
40379 
40380 
40381 
40382 
40383 
40384 

40385 =1110 ;1110 
40386 
40387 



;1110- 
RCMM.TEMP2] MCMDR], 
MM, ALLOW. INT?, 
NEXT/MM. GET. BUT. PTE10 



; 1 1 1 1 

RCMM. TEMP2],MCMDRJ ,VA.VA+4 



PROBE READ?,SIZECBYTE] 



MM, ALLOW. INT?, 
NEXT/MM. GET. BUT. PTEIO 



SOME OTHER UTRAP NEEDS SERVICE FIRST. 

LOAD VA WITH FAULTING ADDRESS. 

CHECK FOR MISS ACROSS A PAGE BOUNDARY, 

SAVE MDR. 



MUST BE A MISS ACROSS A PAGE BOUNDARY. 
SAVE MDR. 



CHECK IF STILL A MISS IN NEW PAGE. 



CMT098.MCX 
MM. MIC 



MICR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Memory Management : MM.GET.BUT.PTE 
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U 166F, 0481, A592, 4030,0487, 0178, 3 
U 1783, 0480, 05BE,40F3,C4A7, 0000,0 



U 1620, 0485,B592,46F9,C047,055D,8 
U 1621, 0480,0036,4030,0047,0162,0 

U 1622, 0586, CC37,0AF0, 2047, 04F7,0 
U 1623, 0480, 0036, 4030, 0047, 0165, E 
U 1624, 0480, 0036, 4030, 0047, 00F4,E 
U 1625, 0480, 0036, 4030, 0047, 00FB,1 

U 1626, 0C85, 2477, 07B3, 8056, 0963, 4 479* 

U 1627, OC85, 2477, 0783,8056, 0963, 4 479* 

U 1634, 0986, BC37, 0030, 0047, 00F4,E 

U 1635, 0986, BC37, 0030, 0047, 00FB,1 
U 1637, 0480, 05BE, 4039, C4A7, 0178, 4 



;001 

NEXT/MM. GET. BUT. PTE10 



. 01 

MCFPD0FFSET1ZLIT0C43, 
INTPEND OR TIMER?, 
PUSH, NEXT/IE. SERV. IP. TS2 



;011 

NEXT/MM. GET. BUT. PTE05 



40388 MM. GET. BUT. FLUSH: 

40389 ;1111 

40390 FLUSH XB 
40391 

40592 ; ; 

40393 VA RCMM.TEMP13, ; RESTORE VA, 

40394 RETURN AND INHIBIT DESTINATIONS, NEXT/0 ; 

40395 =000 

40396 MM.GET.BUT.PTEIO: 

40397 ; 000 

40398 RCMM.TEMP3]_MCVAJ, 

40399 WB<31-30>?, 

40400 PUSH, NEXT/MM. GET. PTE 
40401 
40402 
40403 
40404 
40405 
40406 
40407 
40408 
40409 
40410 
40411 
40412 
40413 
40414 
40415 
40416 
40417 
40418 
40419 
40420 
40421 
40422 
40423 
40424 
40425 
40426 
40427 

40428 =100 

40429 MM.GET.BUT.PTESO: 

40430 ;100 

40431 MCERRCOD],ZLITOCO], 

40432 NEXT/IE. ACV.RBACK 
40433 

40434 ;101 

40435 MCERRCOD] 2LIT0C0], 

40436 NEXT/IE. TNV.RBACK 
40437 

40438 =111 ;111 ™ 

40439 VA RCMM.TEMP3] 



; STALE XB FLAG, NO LONGER A MISS 



;100 

NEXT/IE. ACV.RBACK 



• 101 

NEXT/IE. TNV.RBACK 



;110 

RCMM.TEMP5] MCMDRD.RL.9, 
PTE CHECK READ?, 
NEXT/MM, GET. BUT. PrE20 



;111 

RCMM.TEMP5] MCMDRJ.RL.9, 
PTE CHECK READ?, 
NEXT/MM. GET.BUT.PTE20 



SAVE FAULTING ADDRESS. 



CATCH RETURN-1 FROM IE. SERV. IP. TS 
CONTINUE AS IF NO INTERRUPT 



LOAD FPDOFFSET IN CASE PSL<FPD>=1 

SERVICE PENDING INTERRUPT OR TIMER. 

CATCH RETURN+1 FROM IE. SERV. IP. TS, 
TIMER WAS SERVICED CONTINUE WITH MISS 

NO ACCESS TRYING TO FETCH PTE, TAKE AN 
ACV AND ROLL BACK REGARDLESS OF FPD 

NOT VALID TRYING TO FETCH PTE, TAKE A 
TNV AND ROLL BACK REGARDLESS OF FPD, 

SUCCESSFULLY FETCHED THE NEW PTE, 
THE NEW PTE IS IN MDR, 
CHECK IT FOR READ ACCESS. 



SUCCESSFULLY FETCHED THE NEW PTE- 
THE NEW PTE IS IN MDR, 
CHECK IT FOR READ ACCESS. 



NO READ ACCESS, 

SET ERROR CODE AND TAKE AN 

ACV AND ROLL BACK REGARDLESS OF FPD. 

READ ACCESS OK BUT NOT VALID, 

SET ERROR CODE AND TAKE A 

TNV AND ROLL BACK REGARDLESS OF FPD. 



LOAD FAULTING ADDRESS INTO VA, 



CMT098.MCX 
MM,MK 



< 13 
MICR02 1«(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Memory Management ; MM.GET.BUT.PTE 



■ ■ 1 
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U 178A, 0081, B5BE,A053, 8507, 0178, 5 
U 1785, 0880, 05BE, ^039,8467, 0166, F 



A04A0 
40AA1 
A04A2 
40443 
40444 
40445 



TB ftCMM. temps: 



; LOAD THE NEW PT£ INTO THE TB. 



MDR RCMM.TEMP2], 
NEXT/MM.GET^BUT. FLUSH 



CMT098.MCX 
MM. MIC 



MICROS 1H(01) a8-N0V-83 
Memory Management 



16:30:35 
MH.GET.PTE 



L 13 



CLOKX Rev 13.00, Clock rate = 160ns 
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U 15D8, 0'!i8UB37f,0B6A,A0A7,095Dj A07* 

U 15D9, 0081,837F,0B6A,C0A7,095£,1 A07* 

U 15DA, 088U837F,0B6B,^0A7,095C J ^07* 
U 150B, 0186,8C37,OOBO,08A7,0000,A 



^04A6 .TOC " 
A0A47 



Memory Management 



MM.GET.PTE 



A04A8 

-i0A49 

40450 

40A51 

40452 

40453 

40454 

40455 

40456 

40457 

40458 

40459 

40460 

40461 

40462 

40463 

40464 

40465 

40466 

40467 

40468 

40469 

40470 

40471 

4047? 

40473 

40474 

40475 

40476 

40477 



**************************************************** ************************* 
Entry points MH.GET.PTE 



Input 

Output 

Resources 



VA 

MDR 

ERRCOD 
MM. TEMPO 
MM, TEMPS 
VA 



Faulting address 

PTE 

Error code if TNV or ACV 
Save PSL (double miss only) 
Save VAPTE (double miss only) 



MM.GET.PTE FETCHES THE PTE FOR THE VIRTUAL ADDRESS IN VA. 

IF THERE IS A LENGTH VIOLATION OR AN ACV OR TNV FETCHING THE 

SPTE FOR A PROCESS PTE THE PROPER BITS ARE SET IN THE ERROR 

CODE IN ERRCOD AND SEPERATE RETURNS ARE TAKEN FOR ACV AND 

TNV. IF THE VA CONTAINS A SYSTEM ADDRESS THE PTE IS LOADED INTO 

MDR AND A RETURN TAKEN INDICATING THAT THE VA NOW CONTAINS 

THE PHYSICAL ADDRESS OF THE SPTE IN MDR. IF THE VA CONTAINS A 

PROCESS SPACE ADDRESS THE PTE IS LOADED INTO MDR AND A RETURN TAKEN 

INDICATING THAT THE VA NOW CONTAINS THE VIRTUAL ADDRESS OF THE 

PTE IN MDR. 

CHARLIE*S FLOWS 1.3 
***************************************************************************** 

TB PARITY ERROR RECOVERY 



Resources 



FPDOFFSET 



bit<29> as a flag of MM. GET, WRITE. PTE 
bus cycle in progress 
****************************************************************************** 



40478 

40479 15D8: ;*******»*FORCE ADDRESS********* 

40480 MM.GET.PTE: 

40481 ;00 

4048? WB MCVAl.VF'N-RCPOLR], 

40483 SICnP CMP?,SIZECL0NG], 

40484 NEXT/MM. GET. PTE, PO 
40485 
40486 15D9: ;01 

WB MCVA].VPN-R[P1LR], 
SISND CMP?,SIZE[L0NG3, 
NEXT/Mfi.GFT.PTE.P1 



40487 

40488 

40489 

40490 

40491 15DAJ 

40492 

40493 

40494 

40495 

40496 ISDP: 

40497 

40498 



;10 

WB MCVA3.VPN-RCSLR3 
SIGNO CMP7-SIZECL0NG3, 
NEXT/MM. GET. PTE, SYS 



;11 
MCE 
RETURN C 



MCERRCOD] ZLiTOCI], 



VA IS IN PO SPACE. 
DO LENGTH CHECK. 



VA IS IN PI SPACE, 
DO LENGTH CHECK. 



VA IS IN SYSTEM SPACE. 
DO LENGTH CHECK, 



VA IS IN RESERVED SPACE. 
SET ERROR CODE AND 
TAKE ACV RETURN. 



CMT098.MCX 
MM, MIC 



U 15C1, 0186, BC57, 0080, 08A7, 0000, 4 
U 15C3, 0881,8330, 0038, 0AA7, 0178, 6 
U 1786, 0980, 0CB7, 0030, 0687, 0178, 7 
U 1787, 0880,0587,0030,0607,0178,8 
U 1788, 0181, BC13, 8030, 1CA7, 0178, 9 
U 1789, 0C80, 0036, 4030,0042,0178, A 

U 178A, 0880, 0E77, 0080,0607, 0000, 6 



;11 ■ 

VA.RCSBR]+M[VAJ.PTX 



U 15D1, 0186, BC37, 0080, 0847, 0000, 4 

U 15D3, OC81,B33D,06FA,04A7,095F,8 371^ 



U 15E1, 0881,B33D,06FA.84A7,095F,8 371* 
U 15E3, 0186, BC37, 0080,0847,0000,4 



U 15F8, 0586, eCi^OOBO, 1847,0000,4 
U 15F9, 0586, BC37, 0080, 1847,0000,4 



MEMSCAR_ZLIT24C03 
MEMSCR.O 

VA„MCVA].ANDNOT.ZLJT0C3] 
READ.NOTRAP 



MEMSCR "1, 
RETURN"C+6J 



« 13 
MICR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00. Clock rate - 160ns 
Memory Management : MM.GET.PTE 

40499 =01 

40500 MM.GET.PTE. SYS: 

40501 ;01 

40502 M[ERRCOD]^2LIT0C1], 

40503 RETURN C+?j 
40504 
40505 
40506 
40507 
40508 
40509 
40510 
40511 
40512 
40513 
40514 
40515 
40516 
40517 
40518 
40519 
40520 
40521 
40522 
40523 

40524 --01 

40525 MM^GET.PTE.PO: 

40526 ;01 • 

40527 MCERRC0D3 ZLIT0C1], 

40528 RETURN C+?3 
40529 

40530 ; 1 1 " 

40531 VA RCPOBR]+MCVA].PTX, 

40532 W8<31-30>?, NEXT/MM. GET. PTE.PX 
40533 

40534 =01 

40535 MM.GET.PTE. PI: 

40536 ;01-" - ' 

40537 VA RCP1BR3+MCVAJ.PTX, 

40538 W8^31-30>?,NPXT/MM.GET.PTE,PX 
40539 

40540 ;11 

40541 MCERRCOD] ZLITOCI], 

40542 RETURN [+5] 
40543 

40544 =00 

40545 MM.GET.PTE.PX: 

40546 ;00 - • 

40547 MCERRCOD] ZL1T0C3], 

40548 RETURN C+?J 
40549 

40550 ;01 — ' 

40551 MCERRCOD] ZLIT0C3], 

40552 RETURN 1*^1 
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SET ERROR CODE AND 
TAKE ACV RETURN. 



LOAD VA WITH THE PA OF THE PTE. 
LOAD ADDRESS OF MME BIT 
TURN OF." MEMORY MANAGEMENT 

IGNORE LOW 2 BITS OF ADDRESS. 

READ, PHY GRONKS 2ND MDR SO, MM IS 
TURNED OFF TO DO A PHYSICAL READ. 



TURN MEMORY MANAGEMENT BACK ON. 
MDR-PTE, VA=PAPTE. 



; VPN IS ,GE. POLR, 

; SET ERROR CODE AND 

; TAKE ACV RETURN. 

; VPN IS .LT. POLR, 

; LOAD VA WITH THE VA OF THE PTE. 

; CHECK THAT VAPTE IS IN SYSTEM SPACE. 



; VPN IS .GE. PILR, 

; LOAD VA WITH THE PA OF THE PTE. 

; CHECK THAT VAPTE IS IN SYSTEM SPACE. 

; VPN IS .LT. PiLR. 

; SET ERROR CODE AND 

: TAKE ACV RETURN. 



; VAPTE IS IN PO SPACt, 
; SET ERROR CODE AND 
; TAKE ACV RETURN. 

■; VAPTE IS IN Pi SPACE, 
; SET ERROR CODE AND 
; TAKE ACV RETURN. 



CMT098.MCX 
MM, MIC 



N 13 
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: MM.GET.PTE 



U 15FA, U80,05BE,A78D,805E,0967,C ^79* 
U 15FB, 0586,BC37,00B0JbA7,0000.A 



J 167C, 0085, B592,A033,805F, 0178, D 
U 167E, 0186,BC37,00B0,08A7,0000,4 

U 167F, 0981, BC13,8030,1CBF, 0178, B 
U 1/8B, 0C80, 0036, A030,00A2. 0178, C 

U 2A/C, 0085, 8592, A033,805F, 0178, D 
u 2A7E, 0186, BC3X, 0080, 1047, 0000, A 

LJ 2A7F, 018^BC13,8030JCBF,02A?,8 
U 2A7B, 0586,CC52,A030,10A7,02A7,D 
U 2A7D, 0480,0036, AC30. 0042, 02A7, A 

U 2A7A, 0186, CC53, 8030, 1047, 0178, f 



•10***************************^* 

PROBE READ MODE ON WB?, 

SIZEC8YTE],WB RCZEROJ, 

PATCH, 

NEXT/MM. GET, PTE.PX20 



:11 

MCERRCOD3^ZL]T0C33, 
R'iTURN C+^] 



PROSE VAPTE TO AVOID NESTED T6MISS. 
PROBE MODE = KERNAL. 
** jump to PCS ** 



VAPTE IS IN RESERVED SPACE, 
SET ERROR CODE AND 
TAKE ACV RETURN. 



40553 
40554 
40555 
40556 
40557 
40558 
40559 
40560 
40561 
40562 

40563 =1100 

40564 MM.GET.PTE.PX20: _^^ ^^ ,^ ,^ 

40565 ;]]OO^ftffMftftft^ftttft^ft/f^ff^ftM^^fiffM^ff; PTE FOR VAPTE NOT IN TB, 

40566 RCMM. TEMPS] ML VAJ, ; SAVE VAPTE. 

40567 FORCE 32 BiTS OF VA, ; BUS/PRfl.RD FORCES ALL 32 IF IN C MODE. 

40568 NEXT/MM. GET. PTE. PX32 ; ** code replaced in PCS ** 
40569 

40570 =1110 ; 1 ^^O^ffMMttMftttft/tftJtftffff/tftMftftftftftftfift; 

40571 MCERRCOD] 2LJT0C1], ; SET ERROR CODE AND 

40572 RETURN L^^l ; TAKE ACV RETURN. 
40573 
40574 MM,6ET.PTE.PX25: 



40575 

40576 

40577 

40578 

40579 

40580 

40581 

40582 

40583 2A7CI 

40584 

40585 

40586 

40587 

40588 2A7E: 

40589 

40590 

40591 

40592 2A7F: 

40593 

4059s 

40595 

40596 2A7B: 

40597 

40598 

40599 2A7D: 

40600 

40601 

40602 

40603 

40604 2A7A: 

40605 

40606 

40607 MM,GET.PTE.PX25.1: 



; 1 1 ]]ffff/(Mittf/tftftitftftitMUMftfiMfimftft^ft; 

VA MCVAD.ANDN0T.ZLIT0C33, ; FORCE VAPTE TO BE ALLIGNED. 

FORCE 32 BITS OF VA ; BUS/PR8.RD FORCES ALL 32 IF IN C MODE. 

READ.NOTRAP, ; FETCH THE PTE - 

NEXT/MM, GET. PTE. PX25J 



;noo====--^===^======^ 

RCMM. TEMPS] MCVAJ, 
FORCE 32 BITS OF VA. 
NEXT/MM. GET, PTE. PX32 



; SAVE VAPTE. 

; BUS/PR8.RD FORCES ALL 52 IF JN C MODE. 

; ** code replaced in PCS ** 



;1110== =========== =====:"========; ** code in PCS ** 



MCERRCOD] ZLIT0C2], 
RETURN C+2i] 

;'ni1==================== 

VA MCVA].ANDN0:.ZLIT0C3], 
FORCE 32 BITS OF VA 



mcfpdoffset]^mb.or.zlit28c02] 
read'notrap 



SET ERRCOD AND 
TAKE ACV RETURN, 



FORCE VAPTE TO BE ALLIGNED. 
BUS/PRB.RD FORCES ALL 32 IF IN C MODE. 



TELL TB RECOVERY THIS IS PTE FETCH 



FETCH THE PTE. 

It TB parity error traped here, takes 

RETURN C-13 in recovery routine. 



MiFPD0FFSET]^M8'ANDN0T.ZLIT28C2]; CLEAR PTE FETCH FLAG 



fMT098.MCX 

MM.MIC 
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h wSr, 088S.?^77, 0053,80^7,0000, 7 



; 40608 
; 40609 

;40610 



&CH«.TE«P53,NC«DR2.RL.9^, 
RETURN C*73 



; SAVE ROTAtEO PT£ 
; TAKE GOOD RETURN. 



^^^ 



■g^^^^g 



CMT098.WCX 
MM.MIC 
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U 1780, 0081 ,B37F,0B6B,^05F ,0960,9 407* 

■J 1609, 0586,BC37,OOBOJ847,0000,A 

U 160B, 0081 ,833D,003B,0**8F , 0178, E 
U 178E, 0480. 0036, 4030,0040, 0178, F 
U 178F, 0080, 05BE, 4033, 84A7, 0170,0 
u 1790, 0C85,?477, 0033, 8047, 0179,1 

u 1791, 0C85,?477,0?B3, 8057, 0969, C 479* 

U T69C, 0186, BC37, 0080,1047,0000,4 

U 169D, 0986, BC37, 0080, 104?, 0000, 5 



J 169F, 1881, 858E, 4033, 851F, 0167, F 



40611 

40612 

40613 

40614 

40615 

40616 

40617 

40618 MM.GET,PTE.PX32: 

40619 

40620 

40621 

40622 

40623 

40624 =01 

40625 

40626 

40627 

40628 

40629 

40630 

40631 

40632 

40633 

40634 

**0635 

40636 

40637 

40638 

40639 

A0640 

40641 

40642 

40643 

40644 

40645 =1100 

40646 

40647 

40648 

40649 

40650 

40651 

40652 

40653 =1111 

40654 

40655 

40656 

40657 



»««lk«*«*««*«i««***iti^«*«*44«ft**l«<kft**«4*4«««4«ft««*4t«*«*«**tt«t*«tt««<«t4« 



) THE NEXT SECTION IS FOR PRCOESS SPACE T8 MISSES THAT GET A TB HISS 
; TRYING TO FETCH THE PROCESS SPACE PTE FROM VIRTUAL SYSTEM SPACE. 



FORCE 32 BITS OF VA, 
W8 MCVA3.VPN-RCSLR3, 
SISND CMP?,SIZECL0NG3 



;01 

MCERRCOD] 2LITOC33, 
RETURN L^^2 



,-11 
FOR 
VA RCSBR3*MCVA3.PTX 



FORCE 32 BITS OF VA, 



READ. PHY 

VA,RCMM,TEMP53 

RCMH.TEMP53^HLMUh3.RL.9 



6[MM.TEMP53 MCMDR3.RL.9, 
PTE CHECK REAO KERNAL? 



.1100 

HCERRCOD3,ZLITOC23, 
RETURN C*?3 



;noi 

MCERRC003 ZLIT0C23, 
RETURN Ct53 



;1111 - 

FORCE 32 BITS OF VA, 

TB RCMM.TEMP53, 

PATCH, 

NEXT/MM. GET. PTE. PX25 



BUS/PRB.RO FORCES ALL 32 IF IN C MODE. 
PROCESS SYSTEM SPACE TBMISS. 
00 LENGTH CHECK. 



SET ERROR CODE AND 
TAKE ACV RETURN. 



BUS/PRa.RD FORCES ALL 32 IF IN C MODE. 
LOAD VA WITH THE PA OF THE PTE. 

FETCH THE PER PROCESS SPACE 

PAGE TABLE PTE FROM SYSTEM SPACE, 



RESTORE VAPTE 

SAVE ROTATED SPTE 

PROBE THE PAGE TABLE PTE 
THE NEW SPTE IS IN MDR, 



NO READ ACCESS TO PROCESS PAGE TABLE. 
SET ERROR CODE AND 
TAKE ACV RETURN. 

NOT VALID PROCESS PAGE TABLE. 
SET ERROR CODE AND 
TAKE TNV RETURN. 



8US/PRB.RD FORCES ALL 32 IF IN C MODE. 
LOAD THE SYSTEM PTE INTO THE TB. 
*• jump to PCS «* 



CMT098.MCX 
MM^MIC 



MICRO? 1«(01) 28-N0V-83 
Memory Management 



D Vf 
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U 1796, 0C80, 0036, 4780, 0050,0968, 4 479^ 



U 168A, 0485, 859^, 4033, C0A7, 0561, 8 



U 1685. 0C8O, 0036, 4030, 00A7,00F6,1 



U 1686. 0C85, 8592, 4039, C047,00F5,D 



U 1687, 0485, 8E51, 0033, C047, 0160, 4 



U 168F, 0880,0036,4080,0047,0000,1 



.TOC " 
.TOC " 



Memory Management 
Memory Management 



MM. PRB. WRITE. SIZ 



Entry points 
Input 

Resources 

Subroutines 



40658 

40659 

40660 

40661 

40662 

40663 

40664 

40665 

40666 

40667 

40668 

40669 

40670 

40671 

40672 

40673 

40674 

40675 

40676 

40677 

40678 

40679 

40680 

40681 

40682 

40683 

40684 1796: ;*********FORCE ADDRESS*********; 

40685 MM. PR8. WRITE, SIZ, 00: 

40686 ; z i 

40687 PROSE WRITE?, SIZECIDEP] ; 
40688 

40689 1684: ;*********FORCE ADDRESS*********; 

40690 MM, PR8. WRITE, SIZ: 



Subroutines for Probeing' 
MM. PRB. WRITE. SIZ" 



Virtual address to be probed 
Size to be probed 

Save VA when calling MM, GET. WRITE. PTE 
Save faulting address if ACV or TNV 



VA 

DSIZE signal 

MM. TEMPI 
MM.TEMF3 

lE.TNV 

lE.ACV 

MM. GET, WRITE. PTE 

MM. PRB. WRITE. NR 

PR8. WRITE, SIZ PROBES THE ADDRESS IN VA FOR WRITE ACCESS USING THE 
LENGTH SPECIFIED IN DSIZE, IF THE ACCESS IS OK IT RETRJNS ♦ 1 
IF THERE IS AN ACV OR TNV THE PROPER FAULT IS INITIATED AND NO 
RETURN IS TAKEN. 

CHARLIE'S FLOWS 5.1 
**************************** «*»*****i» **************************************** 



;0101 

NEXT/IE, TNV 



40691 

40692 

40693 

40694 

40695 1685: 

40696 

40697 

40698 1686: 

40699 MM PCALL^ACV.ENTRY: 

40700 " 

40701 

40702 

40703 

40704 1687: 

40705 

40706 

4070r 

40708 168F; 

40709 



;0100- 

RCMM. TEMPI] MCVA3, 

PUSH,NEXT/MW,PR8,WRT.T8M 



,0110- 

RCMM,TEMP33.MCVA3, 
NEXT/IE. ACV 



; on 1 

RCMM. TEMPI] M[VA]-1j 
NEXT/MM, PR8,WRITE,SiZ. 10 



;1111 ■ 

RETURN [+1] 



PROBE INITIAL VA. 



PROBE NOT VALID (PTE NOT IN TB) 
SAVE VA AND PROCESS A TB MISS TO 
LOAD THE PTE BACK IN THE TB. 

CATCH RETURN+1 FROM MM. GET. WRITE, PTE 
TAKE TNV FAULT. 



PROBE NO ACCESS OR RETURN+2 FROM 
MM.GET, WRITE. PTE SAVE FA' LTING 
ADDRESS AND TAKE ACV FAULT, 

PROBE UNALIGNED BUT ACCESS OK OR 
RETURN+3 FROM MM. GET. WRITE. PTE, 
PROBE VA+SIZE-1- 



SIZE DEPENDENT ACCESS IS OK. 



CMT098.MCX 
MM.MK 



a 160^, 0C84,073D,0033,C';A7,0579,A 
U 1605, 0884, 073C, 0033X0^7, 0179, 2 
U 1792, 0C8O,0E7C,00B3,C4A7, 0000,1 



E U 
MICR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Memory Management : MM. PRB. WRITE. SI2 

40710 =0 

40711 MM.PR8.WRITE.SIZ.10: 

40712 ;0 

40713 VA RCMM. TEMPI] R8+C0NX.SI2, 

40714 SI7E[1DEP], 

40715 PUSH, NEXT/MM. PR8.WR1TE.NR 
40716 

40717 -1 

40718 fiCMM, TEMPI] RB-CONX,SiZ, 

40719 SIZECJDEP] 
40720 

40721 ; 

40722 VA RCMM. TEMPI ]+l, 

40723 RETURN C+13 
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PROBE LAST BYTE. 



SIZE DEPENDENT ACCESS IS OK. 



CMT098.MCX 
MM.HIC 



MKR02 1M(01) 28-NOV"83 
Memory Management 



F U 

16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
PRB, WRITE. LONG 
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U 1798, 0080,0036.47AO,005D,096A,A 479* 



U 16AA, 0A85,B592,'i033,C047,0561,8 



U 16A5, 0C80, 0036, 4030, 0047, 00F6J 



U 16A6, 0C85,B592,4039,C047,00K5,D 



U 16A7, 0C85,BE51, 0033, C047, 0163, C 



U 16AF, 0880,0036,4080,0047,0000,1 



Memory Management 



PRB.WRne.LONG 



1 1 



40724 .TOC 
40725 

40726 ****************************************************************************** 

MM.PRB. WRITE. LONG 



Entry points 
Input 

Resources 

Subroutines . 



VA 

DSIZE signal 

MM. TEMPI 
MM.TEMP3 

lE.TNV 
lE.ACV 

MM.PRB.WRT.TBM 
MM. PRB. WRITE. NR 



40727 

40728 

40729 

40750 

40731 

40732 

40733 

40734 

40735 

40736 

40737 

40738 

40739 

40740 

40741 

40742 

40743 

40744 

40745 

40746 

40747 

40748 1798: ;*********FORCE ADDRESS*********; 

40749 MM. PRB. WRITE. LONG: 

40750 ; ; 

40751 PROSE WRITE?, SI2ECLONG3 
40752 

40753 =0100 
40754 
40755 
40756 
40757 
40758 
40759 
40760 
40761 
40762 
40763 
40764 
40765 
40766 
40767 
40768 

40769 =1111 
40770 



Virtual address to be probed 
»******»«Must indicate byte*********** 

Save VA when calling MM.PRB.WRT.TBM 
Save faulting address if ACV or TNV 



MM.PRB. WRITE. LONG probes the longword specified by VA for write access. 
It does a return+1 if the access is ok and takes a fault otherwise. 
(Used onl)' in queue instructions. Could be eliminated by slowing 
down INSQUE and REMQUE, by 6 and 3 cycles respectively.) 

CHARLIE'S FLOWS 1.7 

j»*^**^*Hmi^^t*****t*i^*(^i^*i^***************r *************************************** 



PROBE INITIAL VA. 



; 01 00 

RCMM. TEMPI] MCVAJ, 
PUSH,NEXT/Mn.PRB.WRT.TBM 



;0101 

NEXT/IE. TNV 



;0110 

RLMM.TEMP3] MCVAJ, 
NEXT/IE. ACV 



; 01 n — 

RCMM, TEMPI] MCVA3-1, 
NEXT/MM.PRBTWRITE.LONG.IO 



;1111 

RETURN C+13 



PROBE NOT VALID (PTE NOT IN TB) 
SAVE VA AND PROCESS A TB MISS TO 
LOAD THE PTE BACK IN THE TB. 

CATCH RETURN+1 FROM MM.PRB.WRT.TBM 
TAKE TNV FAULT. 

PROBt NO ACCESS OR RETURN+2 FROM 
MM.PRB.WRT.TBM SAVE FAULTING 
ADDRESS AND TAKE ACV FAULT. 

PROBE UNALIGNED BUT ACCESS OK OR 
RETURN+3 FROM MM.PRB.WRT.TBM, 
PROBE VA+SIZE-1. 



SIZE DEPENDENT ACCESS IS OK. 



CMT098.MCX 
MM, MIC 



U 165C, 0884, 073D, 0023, CAA7, 0579, A 
U 163D, 0A84.073C,0023,C047,0179,3 

U 1793, 0C80.0E7C,0OB3,C4A7,0OO0J 



6 U 
MICR02 1M(01) 28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Memory Management : PRB. WRITE. LONG 

40771 =0 

40772 MM. PR8. WRITE. LONG. 10: 

40773 ;0 ; 

40774 VA RCMM.TEMP1J R8+C0NX(4), 

40775 PUSH, NEXT/MM. PRB. WRITE. NR 
40776 

40777 ; 1 ■ 

40778 RCMM. TEMPI 3.RB-C0NX(4) 
40779 

40780 ;— 

40781 VA R[«M.TEMPn+1, 

40782 RETURN CtU 
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; PROBE LAST BYTE. 



; SIZE DEPENDENT ACCESS IS OK. 



CMT098.MCX 
MM. MIC 
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U 179A, 0^*80-0036, A780.005D.096B,C ^79* 

U 16BC. 0A85,B592,^033,C0A7,0561,8 
U 16BD, OC8O,O036,AO3O,00A7,00F6J 

U 16BE, 0C85,B592,^039,C0A7,00F5,D 
U 16BF, 0880,0036,4080,0047,0000,1 



Memory Management 



PRB.WRITE.NR' 



40783 .TOC 
40784 

40785 ****************************************************************************** 
Entry points MM. PRB.WRITE.NR 



Input 
Resources 

Subroutines 



VA 

MM. TEMPI 
MM.TEMP3 

lE.TNV 
lE.ACV 
MM. GET. WRITE 



40786 
40787 
40788 
40789 
40790 
40791 
40792 
40793 
40794 
40795 
40796 
40797 
40798 
40799 
40800 
40801 
40802 
40803 
40804 
40805 
40806 

40807 179A: ;*********F0RCE ADDRESS*********; 

40808 MM, PRB.WRITE.NR: 

40809 ; ; 

40810 PROSE WRITE?, SIZECBVTEJ 
40811 

40812 =1100 

40813 

40814 

40815 

40816 

40817 

40818 

40819 

40820 

40821 

40822 

40823 

408.^4 

40825 



Virtual address to be probed 

Save VA when calling MM.PRB.WRT.TBM 
Save faulting address if ACV or TNV 



PR6. WRITE, NR IF BRANCHED TO WHILE DOING A BRANCH ON WB<1:0>=0? WILL 
TAKE A RESERVED OPERAND FAULT IF THE ADDRESS ON WBUS IS NOT 
LONGWORD ALIGNED, 

OTHERWISE IT PROBES THE BYTE SPECIFIED BV VA FOR WRITE ACCESS, 
If THE ACCESS IS OK IT DOES A RETURN+1, IF THERE IS AN ACV OR TNV 
THEN THE PROPER FAULT IS INITIATED. 

CHARLIE'S FLOWS 5.1 
***********n******<^<^**<^*i^(^<^ ************************************************** 



PROBE VA. 



.1100 

RCMM. TEMPI] MCVAJ, 
PUSH,NFXT/MW.PR8.WRT.TBM 



;1101 

NEXT/IE. TNV 



.1110 

RCMM.TEMP3] MCVAJ, 
NEXT/IE. ACV 



;11I1 

RETURN [+1] 



PROBE NOT VALID (PTE NOT IN TB) 
SAVE VA AND PROCESS A TB MISS TO 
LOAD THE PTE BACK IN THE TB. 

CATCH RETURN+1 FROM MM.PRB.WRT.TBM 
TAKE A TNV FAULT. 

PROBE NO ACCESS OR RETURN+2 FROM 
MM.PRB.WRT.TBM, SAVE FAULTING 
ADDRESS AND TAKE AN ACV FAULT. 

WRITE ACCESS OK OR RETURN+3 FROM 
MM.PRB.WRT.TBM, TAKE OK RETURN, 



CHT098.MCX 
MM. MIC 



MICR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00- Clock rate = 160ns 
Memory Management : PRB.WRITE1 

PRB.WRITEI 
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1 1 



U 179B, 0480, 2592, 4780, 005C,096C,C 479* 

U 16CC, 0886,1036,4030,0087,0179,4 

U 16CE, OC85, 8592, 4039, C047, OOFS, D 

U 16CF, 0830,0036,4080,0047,0000,1 



40826 ,TOC " Memory Management 

40827 

40828 ****************************************************************************** 

Entry points MM. PRB.WRITEI 



Input 


VA 
TEMP2 


Resources 


MM. TEMPI 
MM.TEMP3 
TEMPI 
MDR 


Subroutines 


lE.TNV 
lE.ACV 
MM. GET. WRITE 



40829 
40830 
40831 
40832 
40833 
40834 
40835 
40836 
40837 
40838 
40839 
40840 
40841 
40842 
40843 
40844 
40845 
40846 
40847 
40848 

40849 1798: ;*********F0RCE ADDRESS*********; 

40850 MM. PRB.WRITEI: 

40851 ; ; 

40852 PROBE WRITE MODE ON WB?, 

40853 SI2EC8YTED, 

40854 WB MCTEMP2] 
40855 

40856 =1100 ;1100 ; 

40857 MCTEMP13 PSL, 

40858 NEXT/MM, PRB.WRITEUO 

40859 =1110 

40860 MM. PRB.WRITEI. 05: 

40861 ; 1 110 ; 

40862 RCMM.TEMP3] MCVA], 

40863 NEXT/IE. ACV ; 
40864 

40865 ; 1 1 1 1 ; 

40866 RETURN C+ID 



Vl^^tual address to be probed 
Probe mode 

Save VA when calling MM.PRB.WRT.TBM 
Save faulting address if ACV or TNV 
Save PSL If TB miss 
******* CONTENTS DESTROYED ********** 



PRB.WRITEI PROBES THE BYTE SPECIFIED BY VA AND DSIZE 
FOR WRITE ACCESS USING THE MODE SPECIFIED IN TEMP2, 

CHARLIE'S FLOWS 5.1.X 
***************************************************************************** 



PROBE INITIAL VA, 



PROBE NOT VALID <PTE NOT IN TB) 
SAVE PSL AND PROCESS A TB MISS. 



PROBE NO ACCESS SAVE FAULTING 
ADDREiiS AND TAKE AN ACV FAULT. 
ACCESS OK 



CMT098.MCX 
MM.MIC 



J 1A 
MICRO? 1M(01) 28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Memory Management : PRB.WRITE1 
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U 179A, 0060,05BE,A030,86A7,016D,C 

U 16DC, 0^85,8592, 4033, C0A7, 0561, 8 

U 16D0, 0420, 1002, A03D, 8007, 00F6J 

U 16DE, 0C20, 1002, A03D, 6007, 016C,E 

U 16DF, 0020, 1002, 40BD, 8007, 0000,1 



40867 MM.PRB.WRITE1.10: 
40868 



40869 

40870 

40871 

40872 =1100 ;nOO- 

40873 



40874 
40875 
40876 
40877 
40878 
40879 
40880 
40881 
40882 
40883 
40884 
40885 
40886 



PSKPREV CURM ISCURM.RCTEMP2J) , 
SET MM.NOINT 



nCMM. TEMPI] HCVA], 
PUSH, NEXT/MR. PRB.WRT.T8M 



; 1 1 01 

PSL MCTEMP1J, CLEAR MM.NOINT, 
NEXT/JE.TNV 



; 1 no 

PSL MCTEMP1], CLEAR MM.NOJNT, 
NEXT/MM,PRB,WRITE1.05 



; 1 1 1 1 - - 

PSL MCTEMP13, CLEAR MM.NOINT, 
RETDRN [+1] 



CHANGE MODE FOR CHECKING ACCESS. 
DISABLE INTERRUPTS TEMPORARILY 



SAVE VA AND PROCESS A TB MISS TO 
LOAD THE PTE BACK IH THE TB. 

CATCH RETURN+1 FROM MM.PR8.WRT. TBM 
RESTORE ORIGINAL PSL, ALLOW INTERRUPTS 
TAKE A TNV FAULT. 

NO ACCESS RETURN+2 FROM MM.PRB.WRT.TBM 
RESTORE ORIGINAL PSL, ALLOW INTERRUPTS 
AND TAKE AN ACV FAULT, 

ACCESS OK RETURN+3 FROM 

RESTORE ORIGINAL PSL, ALLOW INTERRUPTS 



CMT098,MCX 
MM. MIC 
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Memory Management : MM.PRB.WRT.TBM 



Page 1003 



U 1618, 0885, 2592, ^039, 8047, 055E,0 

U 1619, 0C80,05BE,A0B9,8A67, 0000,1 

U 161A, 0C80,05BE,A0B9,8467,0000,2 

u 161B, 0''i80,05BE.40B9-8';67,0000,3 



Memory Management 



t*********************************************************** ****** *********** 
Entry points MM.PRB.WRT.TBM 



Subroutines 



MM. GET. WRITE. PTE 



This routine save MOR, processes a T8 miss by calling 
MM. GET. WRITE. PTE and restores MDR before returning. 
*****it************»****»***************************************************^* 



40887 .TOC 

40888 

40889 

40890 

40891 

40892 

40893 

40894 

40895 

40896 

40897 

40898 1618: ;*********F0RCE ADDRESS********* 

40899 MM.PRB.WRT.TBM: 
40900 
40901 
40902 
40903 

40904 1619: 
40905 
40906 
40907 

40908 161A: 
40909 
40910 
40911 

4091? 1618: 
40913 
40914 



MM.PRB-WRT.TBM' 



.00- 

fiCMM,TEMP2] MCMDRD, 

PUSH, NEXT/MM, GET. WRITE. PTE 



;01 :r- 

MDR RCMM.TEMP2?, 
RETORN C+1] 



;10 

MDR RCMM.TEMP23, 
RETDRN C+23 



,■11 

MDR RCMM.TEMP23, 
RE TORN C+3] 



SAVE MDR AND FETCH THE PTE 



RESTORE MDR AND TAKE 
TNV RETURN 



RESTORE MDR AND TAKE 
ACV RETURN 



RESTORE MDR AND TAKE 
ACCESS OK RETURN 



CMT098.MCX 

MM.MIC 



L 14 
HICRC2 1M(01) 28-N0V-a3 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Memory Management : MM.PRB.READ.T8M 
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U 1628, 0085, 2592, A039,80A7,055C,0 
U 1629, OC80,05BE, 4089,8467, 0000,1 
U 162A, 0C80,05eE, 4059,8467, 0000, 2 
U 162B, 0480, 05BE, 4089, 8467, 0000, 3 



40915 .TOC *' 
40916 



Memory Management 



MM.PRB.READ.T8M' 



************************ *)^************i* *********************** *************** 
Entry points MM.PRB.READ.TSM 



Subroutines 



MM. GET. READ, PTE 



This routine save MOR, processes a TB miss by calling 
MM, GET. READ. PTE and restores MDR before returnlny. 
******************** *****<************ **************************************** 



40917 
40918 
40919 
40920 
40921 
40922 
40923 
40924 
40925 

40926 1628: ;*********FORCE ADDRESS********* 

40927 MM.PRB.READ.TBM: 
40928 
40929 
40930 
40931 

40932 1629: 
40933 
40934 
40935 

40936 162A: 
40937 
40938 
40939 

40940 1628: 
40941 
40942 



;00' 

RCMM.TEMP2] MCMDRJ, 

PUSH, NEXT/Mfl. GET. READ. PTE 



;01 

MDR RCMM.TEMP23, 
RETORN CH] 



;10 

MDR RCMM.TEMP23, 
RETORN C+2] 



;11- 

MDR RCMM.TEMP2], 
RE TORN C + 33 



RESTORE MDR AND TAKE 
TNV RETURN 



RESTORE MDR AND TAKE 
ACV RETURN 



RESTORE MDR AND TAKE 
ACCESS OK RETURN 



CMT098.MCX 
CMODE.MIC 



MICR02 1M(01) 
CMODE.MIC 



28-N0V-83 16:30:35 



M 



U 
CtOKX 



Rev 13.00, Clock rate - 160ns 
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;09A7 

A09A8 

A0949 

A0950 

A0951 

A0952 

409^5 

A095A 

A0955 

A0956 

A0957 

A09S8 

A0959 

A0960 

^0961 

A096? 

40963 

4096A 

A0965 

A0966 

A0967 

A0968 

A0969 

^0970 

A0971 

40972 



.NOBIN 
.TOC " 



17 



409A3 .TOC 
409AA .TOC 
';09A5 ; 
A09A6 



"CMODE.MIC" 
"Revision 21.0 



Gerard Koeckhoven, Brian Allison 



Revision History' 



REV EXPLAINATION 

21 Cause ODD Address traps when the SP is odd in JSR, RTS, MFPx, MTPx and 

RTI/RTT 
<>0 Trap reserved opcodes that get confused with RTI. RTT, RTS. JOT and BPT. 
Fix ODD address check of operands with RTS.JSR, JMP 
Recover locations U7C and 1A7D 
19 Fix JSR to detect an illegal destination mode "0 ' at 
the beginning og the instruction. 

Fix the DIV to not set the "V" bit when the quotient equals 8000 
Fix the TSTB instruction to execute as a TST0 when the 
destination address is the PC. 

DIV: The remainder is not of the same sign as the dividend 
when the operands are of a differend sign. 
18 DIV: 2ero is an acceptable "expected-negative" result. 

Fix problem that called it overflow and left result unwritten. 
MUL : Fix bug mentioned in 17 
ASH: Left shift should not ove^'flow when result sign = original sign. 

Sign extendinp Q before the test fixes the problem. 
MUL; vbit should not be set when result most neg no. 
Fix ASH to not set the V bit if the bits shiftea out are of the 
same sign as the sign of the original and final operand, 
16 Initial release, 

;A0973 ,8IN 



CMT098.MCX 
CMODE.MIC 



MICRO? 1M(01) 28-N0V-83 
Compatibility Mode 



16:50:35 
CLft(B) 



N 14 



CLOKX Rev 13.00, Clock rate = 160ns 
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u 0013, OC80,0036,4BBC,C047,002C,C 



U 02CC, 0882,05B7,013C,^D0A,003F,9 



U 02CE, 0;80,05BE,401D,8C87,0U8,C 



U 02CF, 0382,05B7,013C.ADDA,003F,9 



C3CA, 0A82,0587,003C,HDr-A,007a,2 



Compatibility Mode 



CLR(B) 



40974 .TOC 
40975 

40976 ***************************** ***'*************'^ **!************************ ****** 
CLR(8) dest.wx 

Input (dest is memory) VA Address of dest 



Input (dest is register) RNUM ft of register to clear 



;00 

rcdst.r].s]2^0, write n0tre6, 
ccopksizeciBep], 

IRD1 



40977 
40978 
A0979 
40980 

40981 . 

40982 .REGI0N/1RDX.RU,IRDX.R1H/IRDX.R2L,IRDX.R2H 

40983 =1 

40984 CM.CLR-REG: 

40985 ;1 

40986 RNUM.EQ.7? 
40987 
40908 =00 
40989 
40990 
40991 
40992 
40993 =10 
40994 
A0995 
40996 
40997 
40998 
40999 
41000 
41001 
41002 

41003 CM.CLR-MEM: 
41004 

41005 RCDST.R3.SI2 0,1. :ITE NOTREG, 

41006 CCOP1,SI2EClI5£rj, 

41007 NEXT/CO. NOP 



;10 

PC RCZERO:, 
CCQP1,S1ZECW0RD], 
NEXT/CM. NOP 



;11 

RCDST.R].SIZ 0, WRITE NOTREG, 

CC0P1,SIZEC1I5EP3, 

IRDI 



TESr FOR CLR(B) PC 

NOT REGISTER MODE PC 

CLEAR MEM LOCATION OR REGISTER 

SET THE CONDITION CODES 



REGISTER MODE PC 
CLEAR ALL BITS IN PC 
SET CCS 
LET THE PC GET CAUGHT UP 

NOT REGISTER MODE PC 

CLEAR MEM LOCATION OR REGISTER 

SET THE CONDITION CODLS 



NOT REGISTER MODE PC 
CLEAR MEM LOCATION OR REGISTER 
SET THE CONDITION CODES 
WASTE A CYCLE 



CMT098.MC)( 
CMODt.MK 



MICRO? 1M(01) 28-N0V^85 
CofflpatibUity Mode 



16:50:35 
DEC(B) 



6 15 



CLOKK Rev 13-00, Clock rate ' 160ns 
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[j 0017, 0caQ,05BF,4BQC,CA67,QO30,A 



0504, 0885,?E5^015C,ADDA,005F,9 



U C506. QO81,ACl0.C010,0C87,0Uy,7 



050''. 0885.?r^^O^^C,^DPA,00?F.9 



c5fe, a<.^^?t^'wOU.6Df>A,oc7?,^ 



;41008 -TOC 

;4l659 

;41010 

;4l6l1 

;A1012 

;A1013 

;410U 

;41015 

;41016 

;41017 



Cofflpatibiilty Mode 



DEC<B) 



DEC<8) dest.mx 

Input (dest is memory) VA Address of dest 

HOH Contents of dest 



Input (dest is register) RNUM # of register to dec 

'.REGION/ lR0X.R1LJRDX.R1H/iRDX.R^LJftDX.R^H 

;41018 «1 

;41019 CM.OEC-REG: 

; 4 1 020 ; :--^ — — - — 

MDR GPR.R RNi^,EQ»7? 



• 00 

R[PST,R].SIZ.MCMDR3-1, 
WRITE NOTREG, 
CC0P1,SIZECID£P3, 
IR01 



;10 

PC MCPCJ-ZUTOtn, 
CCOPUSHECyORDJi 
NEXT/CM. TEST. PC. ODD 



;41021 

;410|2 

;410?! =00 

;41024 

;41025 

;41C|6 

;41027 

;41028 

;41029 *10 

;41030 

;41031 

;41032 

;41033 

;41034 

;41035 

;41036 

;41037 

.41038 

;41039 

;41040 CM.DEC-MEM: 

;4l64l ; 

;41042 fiC0!»T,R3.SH.M[MDR]-1, 
;41043 WRITE NOTREG- 
;41044 CCOPl.SIZeriDEP], 
;41045 NEXT/CO.NOP 



:11 

feL'DSr.R].SI2.MCM0R]-1, 
WRITE NOTREG, 
CC0P1,SIZEtlD£P3. 
IRD1 



SEE If SOME IDIOT WANTS TO DEC PC 



NOT REGISTER MODE PC 

DEC THE RIGHT REGISTER 

DO THE RIGHT THING IF MEMORY INST 

SET THE CONDITION CODES 



REGISTER MODE PC 

SCREW UP THE PC 

SET THE CCS JUST FOR THE HELL OF 

GO CAUiiE AN ODD ADDRESS TRAP 

NOT REGISTER MODE PC 

DEC THE RIGHT REGISTER 

DO THE RIGHT THING IF MEMORY INST 

SET THE CONDITION CODES 



NOT REGISTER MODE PC 

DEC THE RIGHT REGISTER 

DO THE RIGHT THING IF MEMORY INST 

SET THE CONDITION CODES 



IT 



L. 



^^z: 



CMT098.HCX 
CHODE,HIC 



MICR03 1M(01) 28-N0V-a3 
Compatibility Mode 



16:30:55 
INCCB) 



C 15 



ClOKX Rev 13.00, Clock rate = 160ns 
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U 0018, 0A80,05BE,ABBC,CA67,0030,C 



030C, OC83,aE50,013C,^DDA,003F,9 



g 030E, OD8UAC1U0010,OC87,01AQ,? 



■J 030F, 0C85,?E5D,0nuADDA.0C3F,9 



t 05Cr, 0083, tnSa.U03C. ADDA, 007?, ^ 



Compatibility Mode 



INC(B) 



A10A6 .TOC 
41047 

JNC<8) dest.mx 

Input (dest is memory) VA Address of dest 

MDR Contents of dest 



4104 

41050 

41051 

41052 

41053 

41054 

41055 



Input (dest is register) RHUM M of register to inc 

',REGI0N/IRDX.RlL,IRDX.R1H/lRDX-Rai,IRDX,R?H 

41056 '1 

41057 CM,iNC-REG: 



;1 



41058 

41059 

41060 

41061 =00 

41062 

41063 

41064 

41065 

41066 

41067 =10 

41068 

41069 

41070 

41071 

41072 

41073 

41074 

41075 

41076 

41077 

41078 CM.INC-MEM: 

41079 

41080 

41081 

41082 

41083 



MDR^GPR.R RNUM,EQ.7? 



• 00 

RCDST.R3.SIZ.MCMDR3+1, 
WRITE NOTREG, 
CC0P1,SIZEE1DEP3, 
IRD1 



;10 • 

PC MCPC]tZLIT0[13, 

cc0pusi2:cword3, 
next/cm. test, pc-odd 



;11 

feCOST.ft3.S12 MCM0R3*n 
WRITE NOTREGT 
CC0P1,S12£CIDEP3. 
IRDl 



REOST,R3,SIZ.MCMDR3+l, 

write n0tre6- 
ccopi,sizeci6ep3, 

next/co. nop 



SEE IF SOME IDIOT WANTS TO DEC PC 

NOT REGISTER MODE PC 

ADD ONE TO THE CORRECT REGISTER 

TAKE CARE OF MEMORY DEST 

SET CCS 



REGISTER MODE PC 

INC THE PC 

SET CC'S 

CAUSE AN ODD ADDRESS TRAP 

NOT REGISTER MODE PC 

ADD ONE TO THE CORRECT REGISTER 

TAKE CARE OF MEMORY DEST 

SET CCS 



NOT REGISTER MODE PC 

ADP ONE TO THE CORRECT REGISTER 

TAKE CARP OF MEMORY DEST 

SET CC'S 



CMT098.HCX 
CMODE.MIC 



MICRO? 1M(01) ?8-N0V-83 
Compatibility Mode 



16:30:55 
NE6(6) 



15 

CLOKX Rev 



13.00, Clock rate = 160ns 
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0061, 0A80,05BE,4BBC,CA67, 0031-4 



u 03U, 0883,2593,013C,55DA,003F,9 



U 0316, 0A81,A003,001D,9487,0H8,C 



J 0317. 0883,?593,013C,550A,003F,9 



u 03CP. OA83,^593,003C,S50A,007^,^ 



A 1084 
A 1085 
A 1086 
A1087 
A1088 
A 1039 
A 1090 
A1091 
A109? 
A1093 
A 109 A 
A 1095 
A 1096 
A1097 
A 1098 
A 1099 
A1100 
A1101 
Alio? 
A1103 
A110A 
A1105 
A1106 
A1107 

Alios 

A1109 
AlllO 

Aim 
Ain? 
Am3 

AllU 
A1115 

A1116 
Ani7 

A1118 
Am9 

A11?0 

A11?l 



.TOC 



rompatlblilty Mode 



; NEG(e) dest.mx 

; Input (dest is memory) 



Input (dest Is register 

'•REGI0N/IRDX,RlLJRDX.R1H/iRDX.R2L 

=1 

CH.NE6-REG: 

MDR GPR.R RNUM,EQ.7? 



: NEG(B>" 
♦****<t****«*»***»***«************ *********** 

VA Address of dest 
MDR Contents of dest 

) RNUM M of register to negate 

ik*««4ik*t*********** ************************* 

JRDX.R2H 



=00 



;00 

R[DST,R3,SI2.-MCMDR3, 
WRITE NOTREG, 
CC0P2,S1ZECIDEP3, 
IRD1 



=10 



;10 

PC -MCPC3, 

CCOPSiSIZECWORDl, 
NEXT/CM. N0^ 



• n 

RCDST.RI.SIZ.-MCMDR], 
WRITE NOTREG, 
CC0P2,S1ZEC1DEP3, 
IRDl 



CM.NEG-MEM; 



6CDST.R].SIZ *MCMOR], 
WRITE NOTREG, 
CC0P2,SIZE[10EP3, 
NEXT/CO. NOP 



SEE U SOME IDIOT WANTS TO DEC PC 

NOT REGISTER MODE PC 
NEGATE THE SPECIFIED REGISTER 
TAKE CARE OF MEMORY DEST 
SET CCS 



REGISTER MODE PC 
NEGATE PC 
SET CCS 



NOT REGISTER MODE PC 
NEGATE THE SPECIFIED REGISTER 
TAKE CARE OF MEMORY DEST 
SET CCS 



NOT REGISTER MODE PC 
NEGATE THE SPECIFIED REGISTER 
TAKE CARE OF MEMORY DEST 
SET CCS 



CMT098.MCX 
CMODE.HIC 



MICRO? 1M(01) 28 
Compatibility Mode 



^V-83 



16:30:55 
TST(B) 



E 15 



CLOKX Rev 13,00, Clock rate - 160ns 
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U 0067, 0C80,05BE-ABBC,C467,0032,C 



U 0320, 0081. 2592, 4130, 08^7, 003F, 9 



U 032E, 0481,A592,4130,08A7,003F,9 



U 032F, 0081, 2592, 4130, 0847, 003F, 9 



u 03CE, 0081,2592,4030,0847,0072,2 



41122 .TOC 

41123 

41124 

41125 

41126 

41127 

41128 

41129 

41130 



Compatibility Mode 



rST(8) 



TST(8) dest^rx 

Input (riest is memory) VA Address of dest 

MDR Contents of dest 



Input (dest is register) RNUM ff of register to test 

41131 ;RFGI0N/IRD)(.ftlL,IR0X.R1H/JRDX.R2L,IRDX.R2H 

41132 =1 

41133 CM,TST-ftEG: 



;1 



MDR.GPR.R ftNUM.EQ.7? 



;00 

UB MCMDR], 

CC0P1,SIZEC1DEP], 

IRD1 



41134 

41135 

41136 

41137 =00 

41138 

41139 

41140 

41141 

41142 =10 

41143 

41144 

41145 

41146 

41147 

41148 

41149 

41150 

41151 

41152 CH.TST-HEM: 

41153 

41154 W8 MCMDR3, 

41155 CC9P1,SIZECJD£P3, 

41156 NEXT/CO. NOP 



,10 

wa MCPC]- 

CCDP1,SI2EE]DEP3, 
IRD1 



;11 

W6 MCMDR], 

CC0p1,SIZE[1DEP3, 

JR01 



SEE IF SOME IDIOT WANTS TO DEC PC 

NOT REGISTER MODE PC 

DRIVE THING TO TEST ONTO WBUS 

SET CC'S 



REGISTER MODE PC 
TEST PC 
SET CCS 



NOT REGISTER MODE PC 

DRIVE THING TO TEST ONTO WBUS 

SET CfS 



NOT REGISTER MODE PC 

DRIVE THING TO TEST ONTO WBUS 

SET CCS 



CMT098.MCX 
CMODE.HIC 
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Compatibility Mode 
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U 006B, 0C80,05B7JBBC,C0A7,0033,4 



U 0334, 0482,O0BB,013C,D047,003F,9 



U 0336, OA81,A08B,0010,U87,OU9,7 



U 0337, 0A82,OOBB,O13C,D0A7,003F,9 



U 03CF, 0881,?083,003D,95D8,007?,2 



41157 .TOC 

41158 

41159 

41160 

41161 

41162 

41163 

41164 

41165 



Compatibility Mode 



COM(B)" 



C0M<B) dest.mx 

Input (dest Is memory) VA Address of dest 

MDR Contents of dest 



;00 — 

RCGPR.R3.S1Z Q-RB-1, 

CCOP2,SI2EEJI5ep3, 

IRD1 



• 10 

PC Q-MCPCD-1, 
CCOp2,SIZECWORD3, 
NEXT/CM. TEST. PC. ODD 



flCGPR.fi]. SIZ Q-RB-1. 

CC0P2,SJZEC1!5EP3, 

1RD1 



Input (dest is register) RNUM H of register to com 
***************************************************************************** 

41166 '.REGlQN/IRDX.RlL,lR0X.RlH/iRDX,R2L JRDX.R2H 

41167 =1 

41168 CH.COM-REG: 

41169 ;1 

41170 0, 

41171 RRUM,EQ-7? 
41172 
41173 =00 
41174 
41175 
41176 
^1177 
41178 =10 
41179 
41180 
41181 
41182 
41183 
41184 
41185 
41186 
41187 
41188 

41189 CM.COM-MEM: 
41190 

41191 WRITE R[ZERO]-MC«0R>1. 

M192 CC0P2,S12ECiDEPJ. 

41193 NEXT/CO, NOP 



TO USE IN SUBTRACT LATER 

SEE IF SOME IDIOT WANTS TO DEC PC 

NOT REGISTER MODE PC 
COMPLEMENT CONTENTS OF REGISTER 
SET CC'S 



REGISTER MODE PC 

COMPLEMENT PC 

SET CC'S 

CAUSE ODD ADDERSS TRAP 

NOT REGISTER MODE PC 
COMPLEMENT CONTENTS OF REGISTER 
SET CC'S 



COMPLEMENT THE CONTENTS OF MOR 
SET CCS 
WASTE A CYCLE 



CMT098.MCX 
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CLOKX Rev 13,00, Clock rate = 160ns 
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U 0300, 0C81, 2816. 4030,8^67, OHO J 
U U01, 0580,OEF6,A030,08A7,01AO,2 

U U02, 0881, 2177, 0030, 0DD8, 0072, 2 



U 0071, 0A80,05BE,403C,CA67,0K0,6 

U U06, 0A81,2816,A03D,8A67,01A0,A 

u UOA, 0580, 0EF6, 4030, 08A7,0U0,E 

U HOE, 0483,2177,013C,48A7,003F,9 



Compatibility Mode 



ASR(B) 



A119A .TOC 
A1195 

All 96 ;*********»»****♦•******»*<*********♦**************************************♦*** 

ASR(8) dest.mx 

Input (dest is memory) VA Address of dest 

MDR Contents of dest 



A1197 
41198 
A1199 
A1200 
A1201 
41202 
41203 



Input (dest is register) RNUM ff of register to shift 

*i^**************************************»**i******«******** ****** ************* 

',REGI0N/IRDX,RlL,IRDX.R1H/iRDX.R2L,IRDX.R2H 



SIGN EXTEND TO GET RIGHT SHIFT IN 



41204 CM.ASR-MEM: 

41205 

41206 MDR SEXT(MCMDRJ),SJ2ECJDEP3 

41207 

41203 .REG10N/CMODE.R1L,CMODE,R1H/CMODE.R2L,CMODE,R2H/CMODE.R3L,CMODE.RaH 

41209 ; ; 

41210 PL Cn : CONSTANT TO ROTATE BY 
41211 

41212 ; —-- ^-™ ; 

41213 WRITE MCMDR3.RR.P, ; SHIFT RIGHT BY ONE 

41214 CCOP1,SI2ECIDEP3, ; SET CC*S 

41215 NEXT/CO, NOP ; WASTE A CYCLE 
41216 

41217 .REG]0N/IRDX.RU,IRDX,R1H/IRDX.R2L,IRDX.R2H 

41218 =1 

41219 CM,ASR-RE6: 

41220 ;1 ™ ; 

41221 MDR RCGPR.R] ; GET OPERAND 

41222 ** 

A1223 ,REGION/CMODE,R1L,CMODE,R1H/CMODE.R2L,CMODE.R2H/CMODE.R3L,CMODE.R3H 

A1224 

41225 MDR SEXT (MCMDR3) ,SIZECIDEP3 

A1226 

A1227 ; — 

A1228 PL C13 

A1229 

41230 •<•«»■■»*■«>»»*■«■««>«••■•» >«»«»«•«■« 

A1231 RCDST,R3.S1Z MLMDR3.RR.P, 

41232 CC0P1,SIZEnD£P3, 

41233 IRD1 



SIGN EXTEND TO GET RIGHT SHIFT IN 
CONSTANT FOR LATER 



SHIFT RIGHT BY ONE 
SET CCS 
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U 0077, 0C80,05eE,A03C,CA67,0U1,0 



U U10, 0087,259E,ABBC,C0A7,01A1,8 



U U18, 0C82,0591,C13C,55DA,003F,9 



U U1A, 0081,A001,C01D,9A87,0U8,C 



U UIB, 0C82,0591,C13C,55DA,003F,9 



U 03D1, 0087,259E,A030,00A7,003D,2 



U 03D2, 0082, 0591, C03C,55DA, 0072, 2 



A1234 
A1235 
41236 
A1237 
41238 
41239 
41240 
41241 
41242 



-TOC 



Compatible ity Mode 



ASL(B) 



******** *****************<^*********************** ****** *********************** 

ASL(B) dest.mx 

Input (dest is memory) VA Address of dest 

MDR Contents of dest 



Input (dest Is register) RNUM # of register to shift 
'****************************************•»*********************************** 

41243 'rE6J0N/JRDX.R1L,1RDX.R1H/1RDX.R2LJRDX,R2H 

41244 =1 

41245 CM.ASL-REG; 

41246 ;1 ; 

41247 MDR REGPR.R] ; GET SOURCE 

41248 

41249 .RE6ION/CMODE-R1L,CMODE.R1H/CMODE.R2L,CMOOE.R2H/CMODE.R3L,CMODE.R3H 

41251 MTEMP0.ZEXT(MCMDr5) ^SiZEClDEPD, 

41252 RNUM.E5.7? 
41253 

41254 =00 

41255 CM.ASL-SHJFT: 



CLEAR POSSIBLE GARBAGE IN REGISTER 
SEE IF PC 



00- 



feCDST.R].SIZ.MCTEMPOLSL.U 
WRITE NOTREG, 
CCOP2,SIZECiDEP3, 
IRD1 



;10 

PC MCPC3,SL.1, 
CCOP2,SIZEEWORD3, 
NEXT/CM. NOP 



41256 
41257 
41258 
41259 

41260 

41261 

41262 =10 

41263 

41264 

41265 

41266 

41267 

41268 

41269 

41270 

41271 

41272 

41273 .REG]0N/IRDX.RU,1RDX.R1H/IRDX.R2L JRDX.R2H 

41274 CM.ASL-MEM: 

41275 ; - 

41276 MTEMPO ZEXT<MCM0R3) ,SIZECIDEP3 
41277 
41278 

41279 RCDST.R].SIZ^M[TEMP03.Sl,1, 

41280 WRITE NOTREC, 

41281 CC0P2,S1ZECIDEP3, 

41282 NEXT/CO, NOP 



NOT REGISTER MODE PC 
SHIFT LEFT BY ONE 
WRITE MEMORY JF NOT REG MODE 
SET CCS 



; 11 

RCDST.R],S1Z_M[TEMP03,SL.1, 
WRITE NOTREG, 
CC0P2,SIZEr.IDEP], 
IRDl 



REGISTER MODE PC 
SHIFT PC LEFT BY ONE 
SET CCS 



NOT REGISTER MODE PC 
SHIFT LEFT BY ONE 
WRITE MEMORY IF NOT REG MODE 
SET CCS 



CLEAR POSSIBLE GARBAGE IN OPERAND 

NOT REGISTER MODE PC 
SHIFT LEFT BY ONE 
WRITE MEMORY IF NOT REG MODE 
SET CCS 



CMT098.MCX 
CMOOE.MIC 



MICRO? 
Compat 



IM(Ol) 28-N0V-83 
IbUity Mode 



16:30:35 
ASH 



I 15 



CLOKX Rev 13,00, Clock rate = 160ns 
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U 03D3, 0C81,2BC2,A03D,80A7 OKI, 3 



U U13, 0886J5BE,A03C,C0A7,0H2,9 



U U29, 0C86,1A56,ADFD,8047,01A1,C 



U 1M6, 0D80,0F76,'i030,80A7,003E,E 



U 03EE, 0082,002C,70FO,C047,OUB,2 



U U1C, 0C82JA77,303C,C8A7,01A1,6 



U 1A1D, 0A82JAB7,003C,C8A7,0U2,2 



U HIE, 0082,159?, A13C,C8A7,003F, 9 



U U1F, 0980, 0EF6,A031,08A7, OUT, D 



CompatibiMty Mode 



ASH' 



;A1283 .TOC 

;A1284 

;A1285 ;**************«*********»************<if******* ******************'**** ********** 

' ' ASH count*rw,dest.mw 

Input MDR Count 

RNUM # of register to shift 



;A1286 
;A1287 

;A1288 
;A1289 
;A1290 
;41291 
;A1292 
;41293 



ASH PC will not affect the real pc 

It will instead shift 6PR 7 which is undefined in Comp Mode 

This is consistant with the 11/70 and 11/780 

***** n ****************************************** *t **************************** * 

;A129A '.REGI0N/JRDX.RlL,lRDX.RlH/IRDX.R2L,lRDX.fi?H 

;A1295 CM*ASH; 

;A1296 ;— ; 

A1297 PL MCMDR] ; GET AMOUNT TO SHIFT BY INTO PLATCH 

■A1298 

iA1299 .RE6I0N/CM0DE.R1L,CM0DE.R1H/CM0DE,R2L,CM0DE.R2H/CM0DE.R3L,CM0DE-R3H 

; A 1 300 ; 

MCTEMP13 RCGPR.R3 



;A1301 

;A1302 

;A1303 1A29: 

;A130A 

;A1305 

;A1306 

;A130" 

;A1308 CM,ASH-CHECKV.-1: 

;A1309 



;******FORC£ ADDRESS************ 
MCTEMP1]^SEXT(MB),SI2ECIDEP3, 
SHIFT SIZE?,NEXT/CM.ASH.1 



SL.C16.] 



;»*»*»*«FORCE ADDRESS*********** 
RCTEMP3D.S1Z Q Q D,SIZEC10EP], 
(PL+SL),GT,32?, 
NEXT/CM, ASH-CHECKV 



;A1310 

;A1311 

;A1312 03EE: 

;A1313 

;A131A 

;A1315 

;A1316 

;A1317 

;A1318 =00 

;A1519 CM.ASH.1; 

;A1320 ;00 

;A1321 ft[GPR.R].SIZ D.MCTEMP13.ASL.P, 

;A1322 CCOP1,SXZEC1I5eP3: 

;A1323 NEXT/CM. ASH-CHECKV.-I 

;A132A 

;M325 CM.ASH-STNEG: 

;A1326 

;A1327 

;A1328 

;A1529 

;A1330 

;A1331 

;A1332 

;A1335 

;A133A 

;A1335 

;A1336 

;A1337 



ftC6PR<R],SlZ MCTEMP13,ASR.-P, 

CC0P1,S1Z£C115EP], 

NEXT/CM. ASH-NEG 



;10 

RCGPR.R3.SIZ MCTEMPl], 
CC0P1,SIZECI!5EP3,1RD1 



;11 • 

PL C213, 
NE)^T/CM.ASH-STNE6 



GET NUMBER TO SHIFT INTO TEMPI 



SIGN EXTEND OPERAND 



LOAD SLATCH WITH 16 



GET 16 BITS OF RfcSULT TO DUAL PORT. 



PLATCH = 1 THRU 31 

00 LEFT SHIFT 

SET N AND Z BITS IN PSL 



PLATCH = -1 THRU -31 

DO THE SHIFT, SET Z AND N 



PLATCH = 

RESTORE ORIGINAL CONTENTS 

SO SET CCS AND LEAVE 

PLATCH s -32 
PL <- -31 

SHIFT BY -31 SAME AS SHIFT QY -32 



CMT098.MCX 
CWODE.MIC 



u KB2, 0A80, 3818, 0A30, 0047, 0940,8 356* 
U UB3, 0480,1592, 4A30, 0047, 0940, 8 322* 

U 1408, 0080, 0036, 4030. 08F7, 0140, 9 
U 1409, 0980, 0D32,0A70, 0847, 0140, C 

U HOC, 0080, 0036, 41?0, 0047, 003F, 9 
U HOD, 0886,2036,4030,0087,0141,9 

U 1419, 0180, 2C12, 4130, 0807, 005F, 9 

U 1422, QC81,2BC3,003D,b047,017F,7 



J 15 
MICnoa 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
CompatlbUity Mode : ASH 

41338 1482: 

41339 CM,ASH-CHECKV: 

41340 ;0******FORCE ADDRESS***********; PL < 16 

41341 we SEXT(MCTEMP3])-Q,SJZEC1DEP], ; CHECK FOR OVERFLOW 

41342 WHTEQ.O?, NEXT/CM. ASH-CHECKV.1 
41343 

41344 1483: 

41345 ;1******F0RCE ADDRESS***********; PLATCH >16 
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U 17F7, 0080, 1177, 06F0, 0047, 0140, 5 
U 1405, 0080, 0036, 4130, 0047, 003F, 9 

U 1407, 0886,2036,4030,0087,0141,9 



WS,MCTEMP13,WX.EQ.O? 



OVERFLOW? 



OVERFLOW 

SET V BIT JN PSL 

NO OVERFLOW 

WB <- D. AND. 00010000 

CHECK LAST BIT SHIFTED OUT OF 6PR 



CLEAR C 

C-81T ALREADY CLEAR SO LEAVE 

SET C 
READ PSL 



41346 
41347 

41348 =0 

41349 CM.ASH-CHECKV.I: 

41350 ;0 ■ ' 

41351 SET V 
41352 

41353 ;1 

41354 W8 D.AND.2LIT16Cn, 

41355 WX.NE.O? 

41356 =0 

41357 C«,ASH-CHECKC: 

41358 ;0 -^ 

41359 IRD1 
41360 

41361 ;1 ^— 

41362 MCTEMP23 PSL 
41363 

41364 CM.ASH-SETC: 

41365 ; 

41566 PSL MCTEMP2D.OR.ZL1T0C13, 

41367 IRDT 

41368 

41369 CM,ASH*NE6: 

41370 

41371 

41372 PL^-MCMDR] 

41373 

41374 17F7: 

41375 CM.ASH-TESTC: 

A1376 ;«*****FORC£ ADDRESS************; 

41377 WB MCTEMP1D.RR.P, ; PUT LAST SHIFTED OUT BIT INTO WB-31 

41378 W8531-30>? ; TEST CARRIED OUT BIT 
41379 

41380 =01 ;01 - ; 

41381 IRDl ; C-BIT ALREADY CLEAR SO JUST LEAVE 

41382 

4 1 383 ; 1 1 ; 

413d4 MrTEMP23 PSL, ; GET PSL 

41385 NEXT/CM. RSH-SETC ; GO SET C-BIT 



SET C-BIT 



NEGATE PL ASR.-P DOESN*T WORK RIGHT 



CMT098.MCX 
CMODE.MK 



MICRO? 1M( 
CompatibUI 



01) 28-NOV-83 
ty Mode 



16:30:35 
ASHC 



K 15 



CLOKX Rev 13.00, Clock rate - 160ns 
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U 030A, 0'!i81,2BC2,A03D,80*f»7,01A2,8 



U 1A2a, 0886J2B7,003C,C0^7,0U2.C 



U U2C. 0086JAA2,ADFE,C0A7,0Vt2,A 



U U2A, 0^8AJA77, 0861, 08^7, 09'iU5 355* 



U U25, 0CACJA87, 0021,08^7, 0U2J 



U 1A26, 0080J592,A120,08A7,003F,9 



U 1A27, 0180,0EF6,A031,08A7,0U2,5 



;A1386 ,TOC 
;A1387 
;A1388 
41389 
;A1390 
;A1391 
;41392 
;A1393 
;A139A 
;A1395 
;A1396 
;A1397 



Compatlbln'ty Mode 



ASHC 



ASHC count. rw, dost. mw 

Input MDR Count 

RNUM ^ of register pair to shift 



ASH PC will not affect the real pc 

It will Instead shift GPR 7 which Is undefined in Comp Mode 

This Is consistent with the 11/70 and 11/780 

'.REGI0N/iRDX.RlL,IRDX.RlH/IRDX.R2L JRDX.R2H 

;Al39e CM. ASHC: 

;A1399 ; 

;A1A00 PL.MCMDR3 

•A1A01 

;A1A02 .RE6I0N/CM0DE.R1L,CM0DE.R1H/CM0DE.R2L,CM0DE.R2H/CM0DE.R3L,CM0DE.R3H 

; A 1 A03 

;A1A0A MCTEMP1] RCGPR.R3.RR.SIZ, 

;A1A05 SIZECIDEP] 

;AU06 

;A1A07 

;A1A08 
;A1A09 
;A1A10 
;AUn 
;A1A12 
;A1A13 
;A1A1A 
;AU15 
;A1A16 CH^ASHC-STNEG: 



METEMP13 HB.0R.RC6PR.R0R13, 
SHIFT SIZE? 



=00 



ftCTEMPAD MCTEMPID.ASL.P, 
SIZECL0N53,CC0P1 SJGND?, 
NEXT/CM. ASHC-POS 



GET SHIFT COUNT 



GET UPPER HALF OF OPERAND 



CONCAT TWO PARTS OF OPERAND 
BRANCH ON COUNT POLARITY AND SIZE 

PLATCH = 1,31 

DO THE SHIFT 

SET Z AND N BITS IN PSL 



;01 



RCTEMPA] MCTEMP13.ASR.-P, 
SIZErL0N5],CC0P1,SET FLA61, 
NEXT/CM. ASHC-NEG 



;10 

wa MCTEMP13, 

SI7ECL0NG], 

CCOPURDI 



U 1A15, 00AAJAQ7,0A30.00A7,09A2,0 325* 



U 1A17, 0A8AJAB6,0A30,00A7,09A2,0 325* 



;A1A17 

;A1A18 

;AtA19 

;A1A20 

;AU21 

;A1A22 

;AU23 

;A1A2A 

;A1A25 

;A1A26 

;A1A27 

;A1A28 

;AU29 

;A1A30 =01 

;A1A31 CM, ASHC-POS: 

;A1A32 ;01 

;A1A33 6CTEMP0] «CTEMP13,ASR.-P, 

;A1A5A SET FLAGO, 

;AU3S WX.EQ.O?, NEXT/CM. ASHC-TESIV 

;AU36 

;AU37 '11 

;AU38 fee TEMPO] N0T(MCTEMP13.ASR.-P), 

;A1A59 WX,EQ,0? 



;11 ' 

^,[21], 
NEST/CM.ASHC-STNEG 



PLATCH = -1,-31 
DO THE SHIFT 
SET Z AND N BITS 
SET FLAG TELLING 



IN PSL 
NEG SHIFT 



PLATCH = 

NOTHING TO DO EXCEPT SET CC'S 

SET CCS ON 32 BITS 



PLATCH = -32 
PLATCH <- -31 
SHIFT BY -31 IS 



SAME AS SHIFT BY -32 



RESULT POSITIVE 

TEMPO <- SHIFTED OUT B1TS*S1GN BIT 
LEAVE A SIGN TELLING WHERE WE'VE BEEN 
IF THEN NO V 

RESULT NEGATIVE 

TEMPO <- SHIFTED OUT BITS'SIGN BIT 

IF THEN NO V 



CMT098.MCX 
CMQOE.MIC 



M1CR02 1M(01) 28-N0V-83 16:30:35 
Compatibility Mode : ASHC 



L 15 



CLOKX Rev 13.00, Clock rate = 160ns 
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U 1A20, 0080, 0036. A030.08E7,0U2,1 

U U.33, 0A82,'*592,/(53E,COA7,OU5,0 

U 1A30, 088A,0E7f ,/*030,00A7,0U3J 
U V*31, 0^80, 05DE, ^280, 00A7,0UO,C 
u U32, 0C81,2BC3.003D,80A7,017F,7 



AUAO =0 

AU^I CH.ASHC-TESTV: 

AU42 ;0 

AU^3 SET V 

4U45 CM.ASHC-ME6: 

i*^U6 ;1 

4U47 RCGPR.RJ.SIZ.MCTEMP^D.RR.SIZ, 

AU48 SJZEtlDEP] 

^UA9 

AU50 

AU51 RCGPR.RORID.SIZ.MCTEMP^], 

/.U52 SIZEClD£P3,FLA6<1-0>? 

4U53 

A1A5^ =00 

4V455 CM.ASHC-TESTC: 

AU56 ;00 

AU57 RCTEMP03 RB.XOR.HJNUSi 
4H58 

4U59 ;01 -" 

^U60 WB RCTEMPO], 

^U61 W8^0>?, NEXT/CM. ASH-CHECKC 

AU62 

AU63 ;10 

AU6A PL -MCMDR], 

4U65 N£5(T/CM.ASH-TESTC 
AU66 = 



OVERFLOW 

SET V BIT IN PSL 



NO OVERFLOW 

WRITE OUT HIGH HALF OF RESULT 



WRITE OUT LOW HALF OF RESULT 
TEST FOR NEC RESULT 



CQMP THE SHIFTED OUT RESULT 



; FIND LAST BIT SHIFTED OUT 
; IT*S BIT IN TEMPO 



BECAUSt THERE ISN»T A RR.-P 



CMT098.MCX 
CMODE.MIC 



HICR02 1M(01) 28-N0V-83 
CompdtibHity Mode 



16:30:35 
ADC 



H 15 



CLOKX Rev 13.00, Clock rate = 160ns 
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u 008B, 0C86J5B7,0BBC,C0^7,0U3,8 

u U38, 0A8?J0C1,013C,C8^7,003F,9 

U U3A. 0081,A0C1,029D,8C87,0949,6 325* 



U 05D5, 0C6l,a0Cl,0O3D,85D8,0U3,6 



u U36, 0^81,?0C1,013D,88A7.003F,9 



Compatibi Uty Mode 



ADC 



f I 



UA67 .TOC 

AU68 

4H69 ; *************************«************************************************^** 

ADC dest.mx 

Input (dest Is memory) VA Address of dest 

MDR Contents of dest 



^U70 
^U71 

AU73 
^U7A 
A1A75 
AU76 



Input (dest Is register) RNUM tf of register to adc 
'.RE6ION/IRDX,R1L,IRDX,R1H/]RDX.R2L,IRDX.R2H 



i,}i*77 =1 

4U78 CM,ADC-RE6: 

4U79 ;1 

-iU80 MCTEMP1] 0, 

AU81 RNUM.EQ.7? 

4U82 

AU83 ,REGiON/CMODE.RlL,CMO0£.ftlH/CMODE.R2L,CMODE.R2H/CMODE.R3L.CMODE.R3H 



FREE ZERO TO OR WITH LATER 

SEE IF SOME IDIOT WANTS TO ADC PC 



;00- 



RCGPR.RD.SI2 MCTEMPn+RB+PSLC, 
CC0P1,SI2ECII5EP3JRD1 

;10 

PC MCPC]+PSLC,SIZECWORD], 
CCDP1,WB<0>?, NEXT/CM. TEST. PC 

; 11 

RCGPR.R3.SIZ MCTEMP1]+R8+PSLC, 
CC0PUSIZECl!5eP]JRD1 



NOT REGISTER MODE PC 

ADD CARRY BIT TO REGISTER 

SET CC*S 



AU8A =00 

4U85 

< U86 

AU87 

AU88 =10 

i;U89 

4U90 

AU91 

AU92 

4U93 

AU94 

AU95 

AU96 . REGION/ IRDX.RlL,IRDX.RlH/iRDX.R2LJRDX.R2H 

AU97 CM. ADC-MEM: 

AU98 ; 

AU99 WRITE M[MDR]+PSLC,SI2ECIDEP], 

A1500 SET MM.NOINT 

A1501 

A 1502 ,REGION/CMODE.R1L,CMODE.R1H/CMODE.R?L,CMODE.R2H/CMODE.R3L,CMODE.R3H 

A1503 

A150A W8 MCMDRJtPSLCSIZEClDEP], 

^1505 CCOpIJRDI 



REGISTER MODE PC 
ADD CARRY TO PC 
TEST FOR ODD ADDRESS 

NOT REGISTER MODE PC 

ADD CARRY BIT TO REGISTER 

SET CC*S 



ADD CARRY TO MEMORY LOCATION 
DON'T ALLOW RESTART 



ADD AGAIN FOR THE SAKE OF SETTING CC'S 



CMT098.MCX 
CM0DE,M1C 



MICRO? 1M(01) 28-N0V-83 
Compatibility Mode 



16:30:35 
S8C 



N 15 



CLOKX Rev 13.00. Clock rate = I60ns 
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0091, OC86J5B7,0BBC,C0A7,0U'*,0 



U UAO, 0082,10C3,013C,D0A7,003F,9 



U UAa, 0^81.A0C0,029D,9A87,09^9,6 325* 



u HA3, 0082.10C3,013C,DOA7,003F,9 



U 03D6, 0861,20C0.003D,85Di),OU3,9 



J 1A39, 0081,20C0,013D.90A7,0O5F,9 



Compatibility Mode 



sec 



A1506 .TOC 

A1507 

A 1508 ;***•***** *<t**************iv**** ******************* **************************** 

S6C dest.mx 

input (dest is memory) VA Address of dest 

MDR Contents of dest 



A1509 
A1510 
A1511 
A1512 
A1513 
A151A 
A1515 



Input (dest is reg^^ster) RNUM it of register to sbc 

****************************************************************************** 

'.REGION/IRDX.RlL JRDX.RlH/IRDX.R2L,jRDX.R2H 
A1516 =1 

A1517 CM. SBC-REG: 
A 1 51 8 ; 1 

AI519 MCTEMP1] 0, 

A1520 RNUM.EQ.7? 

A1521 

A1522 .REGION/CMODE.R1L,CMODE.R1H/CMODE,R?L,CMOOE.R2H/CMODE.R3L,CMOOE.R5H 



FREE ZERO TO OR WIT»' LATER 

SEE IF SOME lOIOT WANTS TO SBC PC 



;00' 



RCGPR.R].SI2 R8-M[TEMPn-PSLC, 
CC0P2,S1ZECII5EP]JRD1 

;10 ' 

PC MCPCD-PSLCSIZECWORD], 
CCDp2, WB<0>?, NEXT/CM. TEST. PC 

; 11 

RLGPR.RD.SIZ R8-METEMP1 J-PSLC, 
CC0P2,SIZE[I[SEP3JRD1 



NOT REGISTER MODE ^C 

ADD CARRY BIT TO REGISTER 

SET CCS 



A1523 =00 

A152A 

A1525 

A1526 

A1327 =10 

A1528 

A1529 

A1530 

AT '1 

Al .' 

Al!>_s3 

A153A 

A 1535 .REGI0N/IR0X.R1L JRDX.R1H/IRDX.R2L JRDX,R2H 

A1536 CM.S8C-MEM: 

A1537 ; 

A1538 WRITE MCMDRD-PSLC.SIZECIDEP], 
A1539 SET MM.NOINT 

A15A0 

A15A1 .REGI0N/CMODE.RU,CMODE,RlH/CMODE.R2UCMODE.R2H/CMODE.R3L.CMO0E,R3H 

A15(i2 

A15/.3 WB MCMDR]-PSLC,SIZECIDEP3, 

A15AA CCi3P2jRDl 



REGISTER MODE PC 
ADD CARRY TO PC 
TEST FOR ODD ADDRESS 

NOT REGISTER MODE ^C 

ADD CARRY BIT TO R'iGlSTER 

SET CCS 



ADD CARRY TO MEMORY LOCATION 
DON'T ALLOW RESTART 



ADD AGAIN FOR THE SAKE OF SETTING CC*S 



CMT098.MCX 

CMODE.MK 



MICROS m(01) ?8-NOV-83 16:30:35 
ComoatibUity Mode : SXT . 



- 03D7, 0880,0036, ^230, 008r,CU3. 7 



o' '^17. O48^•C5S7.OO5C.40DA,OO7^.^ 



■ *»3f , VVCC # Ct ■ ' , V«i 5v ,4Dt. A ,t»=v t # t 



A1545 .TOC 

41SA6 

A1547 

41S48 

M549 

41550 

41551 

4155? 

41553 

41554 

41555 

41556 



6 16 

CLOKX Rev 13,00* Clock rate - 160ns 

Con-oat »b1 city Mode : SXT*' 
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SxT dest.mx 

Input (dest is memory) VA Address of dest 

MDP Contents of dest 



Input (dest is register) 



RNUH 



* ot register to sxt 



This instruction has no effect on PC 

STAR does the same thing and the 11/70 always clears PC 

41557 '.RE0I0N/IRDX.R1L,IRDX,R1H/|R0X.R2l JRDX.R2H 

41558 CM.SXT: 

41560 we PSL. 

41561 tfe^5"0>? 
41562 
41565 .REGION/CMODE,R1L,CMODE.R1h/CMOD£.R2L,CMODE*R2h/CMOOE.R3L,CMOOE.R3m 

4156** =110111 

41 565 ; 1 101 11 

41566 RCDST.R].SJ/ 0, WRITE N0TRE6- 

41567 CC0Pl,5IZEtlBEPD, 

41568 NEXT/CO. NOP 
41569 

41 570 ; 1 m 1 1 

41571 RtOST.f?].SI2 -1-WRlTE NOTREG, 

41572 CCOPKSUEClIJEP], 
41575 NEXT/CO.NOP 



DRIVE PSL TO BUS TO TEST N-8IT 
THIS IS THE ONLY WAV TO GET QIT 3 



N-8IT CLEAR 

CLEAR MEMORY OF REGISTER 

SET CC*S 

WASTE A CYCLE 



N*8IT SET 

WRITE ALL ONES TO MEMORY OR REGISTER 

SET CCS 

WASTE A CYCLE 



r-- 



CMT0<?8.MCx 
CMODE.MiC 



MICROS 
Comodt 



1M(01) 28-N0V-83 
ibUlty Mode 



16:30:55 
R0L(8) 
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J OCAS, 0C80,05BE,A03C,CA67,0H3,E 



u U3f. 00ei,?59D, 0030. 00^7, OU^J 



U HA1, 0C80, 0036*^^681. C^E7,0UA, A 



U H4A. 0083.^0C9.013C.S0A7.003F,9 



vi 



UA6. O88S.A59D,CO10.00A7,OUA,5 



u UA/, C083,^OC9,Cl3C.50';7.003^9 



Compatlbulty Mode 



ROL(e) 



;A1574 ,TOC 

;4157S 

;A1576 ; »»»**»»* ••*»*«»*****»*«************^**********^***********»************** '**•** 

R0l(8) dest.mx 

Input (dest Is memory) VA Address of dest 

MDR Contents of dest 



41577 
;A1578 
;0579 
;41580 
;41581 
;41582 



Inp It <dest IS register) RNUM tf of register to rotate 

; 41583 '.REGION/ lRDX,RlLJR0X,RlH/iRDX.R2L,JRDX.R2H 

;41584 =? 

;41585 CM.ROL-REG: 

;41586 ;1 - -" -; 

;41587 MDR RrCPR.R] ; GET OPERAND 

./1CQO " 

! 41 589 ,REGJ0N/C'iO0E.RlL.CMODE.R1M/CM0DE.R2L.CMODE.R2H/CM0DE.R3L,CMODE,R3H 

;41590 ; •- 

;41591 Q /EXT(MCMDR]).SL.1.SIZEC1DEP] 

; 41^92 

;41S95 

; 41 594 MOR 0. 

;41595 RNUfl.EO.7? 

;41596 »00 

;41597 CM.ROL-TEST: 



DO INITIAL SHIFT 



SOMETINNG TO HELP P/SS Q LATER 
PC ?? 



;00' 



RCDST.R3.SIZ MCMDR]*0*PSLC. 
SIZEClDEP],CtOP2JRD1 

. TO 

RCTEMPO] ZEXT(MCPCJ).SL.1. 
SIZECWORDLNEXT/tM-ROL-PC 

:11 

feCDST.R].SIZ^MCMDR]*0*PSLC, 
S1ZEC1DEP].C1!OP2.!R01 



NOT RE()ISTER MODE PC 

ADD CARRY TO COMPLETE ROTATE 

SET CCS 



u U45. 0080. 00(1.0?80.9<i87, 0949,6 344* 



U 03D8, C881. 2590, D030. 0047, 0144, 9 



1449, 0C80. 0036. 4030. 0<.£7,0U.4,D 



1440, 0485,20C9,003C.55DA.0072.2 



;41598 

;41599 

;41600 

;41601 

;41602 =10 

;41605 

;41604 

;41605 

;41606 

;4160^' 

;41608 

;41609 

;41610 CM.ROL-PC: 

.•41611 

;41612 

;41613 

;41614 

;41615 

.41616 .RE610N/]RDX.R1L.IRDX.R1H/]RDX,R2L.1RDX.R2H 

;41617 CM.ROL-MEM: 

;41618 ; -: 

;41619 ZEXT(MCMDR])-SL.1.S12£[IDEP] ; DO INITIAL SHIFT 

.-41620 

;41621 .RE6I0N/CM0DE.RV .CMODE.R1H/CMO0E.R2L .CMO0E.R2H/CM0DE.R3L.CMODE.R3H 

;41622 ; ; 

; 4 1623 MDR ; SOMETlNN^j TO HELP PASS Q LATER 
;416?4 

;41625 : ; NOT REGISTER MODE PC 

•41626 ftCDST.Rl.SIZ M[MDR]*0*PSlC, ; ADD CARRY TO COMPLETE ROTATE 

;41627 WRITE NOTREG:S]ZEi:iDEP].CC0P2. ; WRITE THE RESULT 

;41628 NEXT/CO. NOP ; WASTE A CYCLE 



^C MCTEMP03*PSLC. 
CCOpJ.SIZECIOEP], 
W8<0>?. NEXT/CM. TEST. PC 



REGISTER MODE PC 

CLEAR UPPER BITS AND SHIFT 



NOT REGISTER MODE PC 

ADD CARRY TO COMPLETE ROTATE 

SET CC*S 



ADD CARRY TO COMPLETE ROTATE 

SET CCS 

TEST PC FOR ODD ADDRESS 



CMTJ98.MCX 
CMODE.MIC 



MICRO? 
Cumpat 



1M(01) ?8-N0V"83 
ibUity Mode 



16:30:35 
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U 03D9, 0580,0EF6,^2B0,0887,0U3,A 



U H34, 0987,2F92,0037,F8^7,0U5,A 



U55, 0587,2Dl^,^O30,08A7,0H5,A 



u UV,, 008?,01fV,005C,4DDA,00?2,2 



^ 05DA, 0P80, OEP6,^?00, 088", OU^,C 



U lA^C, 0987,?F9?,005P,F0^7,0V.5,4 



U^D, 0187.2C12,AO38,00A7,0U5,A 



;A1629 
;A1650 
;A1651 
;^1632 
;A1633 
;A163A 
;A1635 
;A1636 
;A1637 



■ TOC 



Compatibuity Mode 



ROR(B)" 



R0R(6) dest.mx 

Input (dest is memory) VA Address of dest 

MDR Contents of dest 



Input (dest is register) RNUM tt of register to rotate 

;A1638 '.REGI0N/IRDX.RlL,IRDX.RlH/iRDX,R2L,IRDX.R2H 

;A1639 CM.ROR-MEM: 

;Al6'iO 

;^1641 W8_PSL, 

;416A2 PL.[1J, 

;A16A3 W8<0>? 

;A16AA 

;A16A5 ,ft£GJ0N/CM0DE.RlL,CM0DE.RlH/CM0DE.R2L.CH0DE,R2H/CM0DE,R3L,CM0DE.R3H 



DRIVE PSL TO BUS TO TEST C-BIT 
CONSTANT FOR LATER 
C-81T IS BIT 



;0 



MTEMPO MDR.AND,0L]T8C255.], 

NEXT/CR.ROR-WRITE 



;1 



C-BIT = 

TEMPO <- MDR,AND,FFFEFFF 



MTEMP0_MDR,OR.2LIT16Cn 
CM.ROR-WRITE: 



;416A6 =0 
;A16A7 

;A16A8 
;416A9 
;41650 
;A1651 
;A1652 
;A1653 
;4165A 
;A1655 
;A1656 
;A1657 

;41658 

;A1659 . REGION/ IRDX.R1L,IRDX.R1H/1RDX.RcL,:RDK.R?H 

; 41660 CM.R0R8-MEM: 

;41661 

;At662 we PSL, 

;A1663 PL^Cn. 

;A166A U8^0>? 

;4)665 

;A1666 .REGI0N/CM0DE.RU,CM0DE.RlH/CMODE.R2L.CMODE.R2H/CMO0E,R3L,CMODE,R3H 



RCDST.R].S1Z.MCTEMP0J.RR.P, 
WRITE NOTREG,SI2ECIDEP3, 
CC0P1, NEXT/CO. NOP 



C-BIT = 1 

TEMPO <- MDR •OR J 0000 



DO ROTATE AND WRITE 
TAKE CARE OF MEMORY MODE 
SET CC'S - WASTE A CYCLE 



DRIVE PSL TO BUS TO TEST C-BIT 
CONSTANT FOR LATER 
C-BIT IS BIT 



;A166? =0 

;A1668 

;41669 

;41670 

;41671 

;A1672 

;A1673 



;0 

MTEMPO MDR.AND,OLJT8C510.3, 

NEXT/CB.ROR-WRITE 

. 1 

MTEMPO MDR,0R.ZLIT0[256J* 

N£XT/CR,ROR-WR|TE 



C-BIT « 

TEMPO <- MDR.AND.FFFFFEFF 



C-BlT = 1 

TEMPO <- MDR.ORJOO 



CMT098.MCX 
CMODE.MIC 



MICRO? 
Compati 
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u OOAB, 05.80. 0D57, 0030, 0C67.0U5, 8 



U 00B1, 0180.0C37,0038,0A67,0H5,8 



u USB, 0A8O,0036,ABBC,C0^7,0UA,8 



U UA8, OD80.0£F6,^2BO,0887,01A7,A 



U UAA, 0D80,0EF6,A2e0.0e8?,0U7.e 



U HA8. OD80.0ff6,4a80,0887,OU7,4 



U \U7U, 0887.?00^,C03C,C04/,OV.5,^ 



u 1A75, 0887,?00:,403C,C0A7,0U5,4 



U U7E. 0487,A003.8030,^067,OU5.A 
U 1A7F, 0087,A00?,403O,40A7,0n5,A 



a USA, 0880.0177,0?BO,OC87,OU9,6 



MDR <- 10000 



; 41674 .REGI0N/IRDX,RU,!RDX.RlH/lRDX.R2L,iRDX.R2H 

;41675 =1 

;41676 CM.ROR-REG: 

;M677 ;1 

;41678 MDft„ZLin6[1], 

;41679 NEXT/CM.ROR-REG.TESTC 

;41680 =1 

;41681 CM.RORB-REG: 

,•^682 ;1 ; 

;41683 MDR ZL]T0C256,3 ; MDR <- 100 

;41684 

;41685 ,RECJ0N/CMODE.fiU,CMOO£.RlH/CMODE.R2L,CHODE.R2H/CHODE.R3L,CMODE.R3H 

;41686 CM.ROR-REG.TESTC: 

;41687 ; -- — 

RNUM,£Q.7? 



;41688 

;'^1689 

;41690 =00 

;41691 

;41692 

;41693 

;41694 

;41695 =10 

;41696 

;A1697 

;41698 

;41699 

;41700 

;41701 

;41702 

;41703 

;41704 

;41705 =0 

;41706 CM,R0R-REG, RESULT: 



;00 • 

W8 PSL, 

pLicn, 

WB^0>?,NE XT/CM. ROR-REG. RESULT 



; 10 ' 

we PSL. 

PLlCU. 

W8?0>?, NEXT/CM. ROR-PC. RESULT 



;n- 

we PSL, 
piicn, 

W8<0>? 



;0 



;41707 

; 41 708 

;41709 

;41710 

;41711 

;41712 

;41713 

;41714 

;41715 =0 

;41716 CM, ROR-PC. RESULT: 

;41717 

;41718 

;41719 

;;i720 

;41721 

;41722 

;41723 

;417?4 

;41725 

;;i7?6 

;U728 



MTEMPO MOR,NOTAND,RCGPR,R], 
NEXT/CH.ROR-WRITE 

; 1 

MTEMPO MDR. OR, RCGPR.RJ, 
NEXT/CR,ROR-WRiT£ 



MTEMPO PC.AN0N0T.RCTEMP1], 
NEXT/CR.ROR-PC. WRITE 



1 



MTEMP0.PC.0R.RCTEMP13 
CM,ROR-PC.WRJTE: 



h MCTEMPOJ.RR.P. 
CCOPI.SIZECIDEP], 
w8<0>?,NEaT/CM,TEST.PC 



TEST FOR PC MODE 

NOT REGISTER MODE PC 

DRIVE PSL TO BUS TO TEST C-BIT 

CONSTANT FOR LATER 

TFST C-BIT 

REGISTER MODE PC 

DRIVE PSL TO BUS TO TEST C-BiT 

CONSTANT FOR LATER 

TEST C-BIT 

NOT REGISTER MODE PC 

DRIVE PSL TO BUS TO TEST C-BIT 

CONSTANT FOR LATER 

TEST C-8iT 



C-BIT CLEAR 

SET OR CLEAR BIT TO BE ROTATED TO MSB 



C-BIT SET 

SET OR CLEAR BIT TO BE ROTATED TO MSB 



C-BIT CLEAR 

SET OR CLEAR BIT TO BE ROTATED 



C-8IT SET 

IV OR CLEAR BIT TO BE ROTATED 



WRITE RESULT TO PC 

SET CCS 

TEST FOR ODD ADDRESS 



TO MSB 
TO MSB 



CMT098.MCX 
CMODE.MIC 



MICRO? 
Compat 
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U 008D, 0*^80, 058E,A03C,CA67,0U5,C 



U U5C, 0835, 2657. 0030, 00^7, 0H5,E 



U USE, OC80,0036,4BBC,C0^7,OU4,C 



U 03DB, 0885, 263/', 0030, 00A7,0U<'».C 



U U^C, Q08?,03B7J0U,^5DA,0H6,2 



U n.'.E, OA85,A637,0030,OOA7,OU6,5 



U lUF, 0082,0387. 101C,A5DA.0U6, 2 



Compatibility Mode 



SWAB' 



;A1729 .TOC 
;A1730 

•41731 ;****«*******»*♦**♦*******♦********♦*********♦♦*•***********************♦*♦*** 

' ' SWAB dest.mx 

Input (dest is memory) VA Address of dest 

MDR Contents of dest 



;^173i 

;4173; 

;A17?4 

;A1755 

; 41 736 

;a737 

;U738 



Input (dest is register) RNUM H of register to swab 
ik<k*^<mnk*******i»t«***ft***ft*ft»*ft**««**»««<»»**«»««»**«««*« ********************* 

;REGJ0N/]RDX.RlL,lRDX-RlH/iRDX.R2L JRDX.R2H 
;A1739 «1 
;A1740 CM.5WAB-REG: 
;A1741 ;1 1 

;417A? MDR RCGPR.RJ ; GET FIRST OPERAND 

•A1743 

]A17AA .REGION/CMODE.RU,CMOD£,R1H/CMODE.R2L,CMODE.R2H/CMODE.R3L.CMODE.R3H 

;-<;i7A6 ACTEMPO] MCHDRD.BCDSWP ; SWAP BYTES AND PLACE IN SUPROT 31-16 

;417A7 

;A1748 ; ; 

;41749 RNUM.EQ.7?. ; TEST FOR PC 

; 41 750 NEXT/CM. SWAB-RUN 

;41751 

;41752 . REGION/ JRDX.R1L,IRDX.R1H/JRDH,R2L,IRDX.R2H 

;41753 CM*SWA8-MEM: 

;41754 ; ; 

;41755 RCTEMPQ3 MCMDRJ-8CDSWP ; SWAP BYTES AND PLACE IN SUPROT 31-16 

;41756 

;41757 .REGION>'CMODE,R1L,CMODE,R1H/CMOD£.R2L.CMODE.R2H/CMODE.R3L,CMODE.R3H 

;41758 =00 

;41759 CM-SWAB-RUN: 



;41760 

;41761 

;4176c 

;41763 

;4176A 

;41765 =10 

;41766 

;41767 

;A1768 
;41769 
;41770 

;A1771 
;41772 



,00- 

feCDST.R].SI2 Q MCTEMPOJ.RR.SIZ, 

WRITE notregTsTzecword3, 

NEXT/CM. SWAB-SET,CC 



;10 

RCTEMP03 MCPC].eCDSWP, 
NEXT/CM. SWAB-PC 



:11 

ftCDST.R].SI2.Q,MCT£MP0].RR,SIZ, 
WRITE N0TREG,STZE£W0RD3, 

NEXT/CM. SWAB-SET. CC 



NOT REGISTER MODE PC 

ROTATE TO RIGHT POSITION ON WAY TO REG 

WRITE OUT DEST 



REGISTER MODE PC 

SWAP BYTES AND PLACE IN SUPROT 31-16 



NOT REGISTER MODE PC 

ROTATE TO RIGHT POSITION ON WAY TO REG 

WRITE OUT DEST 



CHT098.MCX 
CMODE.MK 



6 16 

MICRO? 1«(01) 28-N0V-83 16:30:55 CLOKX Rev 13.00, Clock rate - 160ns 
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Vib?, 0';80,003A,410D,88A7,003F,9 



U U65, 0880,0367, 1010, 0A87,01A6, 9 



d H69, 0080, 003A,^28D, 8847,0149, 6 



41773 CH,SWA8-SEr.CC: 
41774 

41775 W8 Q, 

41776 SJ7Ef8YTE3,CCOP1, 

41777 1RD1 
41778 

41779 CM.SWAB**PC: 

41 780 ; ' 

41781 k Q MCTEMP03.RR*S1Z, 
4178? Sl7ErW0R0] 

41783 

41784 

41785 W8 Q. 

4!786 SJ7E[8YTE],CC0P1, 

41787 W8<0>?, NEXT/CM, TEST. PC 



DRIVE DEST TO WB 

SETE CCS ON LOWER BYTE OF DEST 



ROTATE TO RIGHT POSITION ON WAY TO PC 
SET CC'S 



DRIVE DEST TO W8 

SET CCS ON LOWER BYTE OF DEST 

TEST PC FOR ODD ADDRESS 



CMT098.MCX 
CMODE.MIC 



MICR02 
Compat 



1H(01) 28-N0V-83 
ibllity Mode 



16:30:35 
MOV(B) 
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u 033A, 0081, 2816, 500D.80A7, 0033. C 



u 033B, 0881,2816,A28D.8C87,0U9,6 



U O0C5, 0<^81, 2592, 5BBC,C0A7, 0033, C 



J 033C, OC82,002C,711C,ADPA,003F,9 



U 033E, 0C80,003A/*?9D,8C8/,01^9,6 



U 033f, OC82,002C,711C,ADDA,003F,9 



U 0300, 0^.84, 002C,703C. ADDA, 0072, 2 



;A1788 .TOC 

;41789 

;A1790 

;A1791 

;A1792 

;A1793 

;4179A 

;A1795 

;A1796 

;41797 



Compatibility Mode 



M0V(B} 



M0V(8) src.rx,dest.wx 

Input (dest Is memory) VA Address of dest 

HDR Source 



00 A SIGN EXTEND FOR MOVB SRC, REG 



MOVE TO PC 

SET CC'S 

TEST FQR ODD ADDRESS 



input (dest is register) RNUM # of register to move to 
****♦***••***••*•«*»»***»»*«***»««**«*»*«************************♦********♦** 

'.RE6ION/iRDX.RlL,lRDX.R1H/iRDX,R2L,IRDX,R2H 

;'41798 =0 

;41799 CM,MOVB-:teG: 

;41800 ;0 

;A1801 Q SEXT(KCMDR]),SJZECBYTE3, 
;A1802 NFXT/CM.MOV-WRITE 
;A1805 

; A1 80A ; 1 

;A1805 PC.SEXTCMCMDR]). 

;A1806 CC0p1,S1ZECBYTEj, 

;A1807 WB<0>?, NEXT/CM. TEST, PC 

;41808 

; 41 809 ,fiEGI0N/IRDX.RlL,lRDX.R1H/lRDX.R2L JRDX.Ri?H 

;41810 =1 

;41811 CM.MQV-REC: 

;41812 ;1 — - — 

;41813 Q MCMDR], 

;41814 RRUM,EQ,7? 

;41815 

;A1816 =00 

;A1817 CM.MQV-WRITE: 

;41818 ;00 

;A1819 RCDST.RD.SIZ.O O.D, 

;41820 WRJTE N0TREG,CC0Pl , 

;A1821 S1ZECW0RD]JRD1 

;41822 

;A18?3 =10 

;A182A 

;A1825 

;A1826 

;41827 

;41828 

;41329 

;41830 

;41831 

;41832 

;41833 CM,MOV-MEM: 

;41834 

;41835 RCOST.ft] Q U.D, 

;41836 WRITE NOTREGTSIZECiDEPJ^CCQPl, 

;41857 NEXT/CO. NOP 



;10 

PC.O- 

CC0p1,S1ZECW0RD3, 
W8<0>?, NEXT/CM. TEST. PC 



:11 

RCDST,R].SIZ.Q 0, 
WRITE NOTREG-CCOPi, 
SiZECwORD3,IRD1 



DO THIS TO MAKE COMMON CODE POSSIBLE 
MOV SRC, PC ??? 



NOT REGISTER MODE PC 

WRJTE TO REG 

SET CCS 

ALWAYS WRITE WHOLE REGISTER 

REGISTER MODE PC 

MOVE TO PC 

SET CCS 

TEST FOR ODD ADDRESS 

NOT REGISTER MODE PC 

WRITE TO REG 

SET CC*S 

ALWAYS WRITE WHOLE REGISTER 



WRITE TO MEMORY 
SET CCS 
WASTE A CYCLE 



CMT098.MCX 
CMODE.HIC 
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CompatibilUy Mode 
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ClOKX Rev 13.00, Clock rate ^ 160ns 



Page 1027 



U 03DD, 0C81, 2009, 0050, ODDS, 0072, 2 



U 03^2, OC85,20Ol,013C,^0OA,0O3F,9 
U 03A3, 0881 ,A592, 5030, O0A7,OVi6,D 



U U60, 0^81, 2009, 0280, 0C87,09/.9, 6 337* 



41838 .TOC 

/.1839 

41840 

'•18A1 

A18A2 

41843 

41844 

41845 

41846 

41847 

41848 

41849 



CompatibUity Mode 



ADD' 



« 4 4 ^ ^ 4 4 ********************************* ft ^ ft ft <^ #* A It « <k 4 <^ * ^ * 4 ^ #*** ^ 4 * 4 * 4 **** 4 <*** * 

ADD src.rw,dest.mw 

Input (dest Is memory) VA Address of dest 

QREG Source 

MDR Contents of dest 

Input tdest Is register) 



MDR Source 

RNUM ft of register to add to 

ftftftft ft* H ft ftftftftft ft ftftftftftft ******************* ***********************"•*** *********** 

'.REGiON/IRDX.RlL,lRDX ^1H/1RDX.R2L,IRDX,R2H 
41850 CM.ADD-MEM; 
41851 

41852 WRJTE MCMDR3+Q, 

41853 CC0P1,S12EC1DEP3, 

41854 NEXT/CO. NOP 

41855 =0 

41856 CM.ADD-RE6: 

41857 ;0 - 

41858 ftCDSr.R].SlZ_MCMDR]*R8, 

41859 WRJTE N0TRE6,Si2ECJDEPJ,CC0Pi, 

41860 IRDI 
41861 

4 1 862 ; 1 — 

41863 Q MCPC3 
41864 

41865 .RE6iON/CMODE.RlL,CM00E.RlH/CH0D£.R2L,CMODE.R2H/CMODE.R3L,CMODE.ft3H 

41866 ; 

41867 PC MCMDR]*0, 

41868 CC0p1,S17EC1DEPJ, 

41869 wa<0>?, NEXT/CM. TEST. PC 



DO THE ADDITION AND WRITE TO MEMORY 
SET CCS 
WASTE A CYCLE 



NOT REGISTER MODE PC 

DO ADD AND WRITE REGISTER 

SET CCS 



REGISTtR MODE PC 
GET PC TO ADD TO MDR 



DO 16 BIT ADD TO PC 

SET CC*S 

TEST PC FOR ODD ADDRESS 



CMT098.MCX 
CMODE^MIC 



MICRO? 1rt(01) 28-N0V-83 
Compatibility Mode 



16:30:35 

sua 



J 16 



CLOKX Rev 13.00, Clock rate - UOns 



Page 1028 



U 03DE, 0881, 2008, 0030 J5D8,00X?,? 



u 034A, 08a3,2003,013C,550A,005F,9 
U 03<;b, 0081, A592, 5030, 00';7,0H7,1 



U Un, 0081,200B,0280,U87,09A9,6 337* 



A1870 .TOC 

A1871 

A1872 

41873 

41874 

41875 



Compatibility Mode 



SUB' 



41876 



4187 

41878 

41879 

41880 

41381 



SUB src.rw,dest.mw 

Input (dest is memory) M Address of dest 

OREG Source 

MDR Contents of dest 

Input (dest is register) 



MDR Source 

RNUM ft of register to sub from 

'.REGJ0N/JRDX.R1L-IRDX.RlH/iRDX.R2LJRPX.R2H 
41682 CM,SUB-M£M: 
41883 

41884 WRITE MEMDRD-Q, 

41885 CC0P2.SIZECIDEP3, 

41886 NEXT/CO. NOP 
41R87 =0 

41888 CM. SUB-REG: 

41889 ;0 

41890 RtDST.R3.SIZ RB-MCMORJ. 

41891 WRJTE NOTREG,SI2£CJPEP3,CCOP2, 

41892 IRD1 
41893 

4 1 894 ; 1 

41895 Q MCPC] 

41896 " , ^ 

41897 .REGiON/CMODE.R1L,CMODE.R1H/CMODE.R2L,CMOOE.R2H/CMOOE.R3L,CMODE.R3H 

41898 ; 

A1899 PC 0-MCMDR], 

41900 CCDP2,S1Z£C1DEP], 

41901 WB<0>?, NEXT/CM, TEST. PC 



DO SUB AND PUT BACK TO MEMORY 
SET CC*S 
WASTE A CYCLE 



NOT REGISTER MODE PC 
DO SUB AND WRITE TO REG 
SET CC'S 



REGlSTtR MODE PC 

GET PC TO sue FROM MDR 



DO SUB FROM PC 

SET CCS 

TEST PC FOR ODD ADDRESS 



CMT098.WCX 
CMOOF-.fAIC 



MICR02 1M(01) 28-N0V-83 
Compatibility Mode 



16:30:35 
CMPCB) 



K 16 



CLOKX Rev 13.00, Clock rate = 160ns 
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U 03DF, 0881,200b, 0030 J0A7, 0072,? 



U 03AC, 0081,2000,013C,DOA7,003F,9 
U 034U, 0885,A592,4O35,C0A7,0U?,9 



U U./9, 0081,2000,Q135,0QA7,005F,9 



A1902 .TOC 

A1903 

A19QA 

A1905 

41906 

A 1907 

A 1908 

A 1909 

A1910 

A1911 

A1912 



Compatibility Mode 



C^'P(B) 



*m****** **<^ ****4***** ************************************** **************^*** 
CMP<Q) src1.rx,src2.mx 

Input (src2 is memory) QREG Sourcel 

MDR Source2 

Input (src2 is register) 



MDR Sourcel 

RNUM ff of register containing Sucrce2 

*************** **«m<i**itn*<it**»***i^*******f*^* ********* A******** *************** 

'. REGION/ JRDX.R1L,JRDX.R1H/JRDX.R2L,1R0X.R2H 
A1913 CM.CMP-MEM: 
A 1 91 A ; '-' 

A1915 we 0-MCMDR], 
A1916 CCDP2,SI2ECJDEP3, 
A1917 NEXT/CO. NOP 
A1918 =0 
A1919 CM.CMP-REG: 

A1920 ;0 

A1921 we MCM0R3-RCGPR.R], 
A1922 CCDP2,S1ZEC1DEP], 
A19^5 IR01 
A192A 

A1925 ;1 - 

A1926 R[R73,MCPC] 

A1927 

A1928 .REGJ0N/CM0DE.R1L,CM0DE.RlH/CMODE.R2UCMODE,R2H/CMODE,R3L,CMODE,R3H 

A1929 ; - — 

A1930 we MCMOR3-RCR7], 

A1931 CCDp2,S12EC1DEPJ, 

A1932 1RD1 



00 THE COMPARE TO SET CCS 
SET CCS 
WASTE A CYCLE 



NOT REGISTER MODE PC 
DO THE COMPARE 
SET CC*S 



REGISTER MODE PC 
GET PC 



DO THE COMPARE WITH SAVED PC 
SET CC»S 



CMT098.MCX 
CMODE.MIC 



MICR02 1H(01) 28-N0V-85 
CompatibUity Mode 



16:50:35 
MUL 



L 16 



CLOKX Rev 13.00, Clock rate = 160ns 
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U 03E0, OC85,2E5E,0031,98C7,OUO,0 



UOO, OC86,A5BE,AB7C,C8C7,OC03,0 3A0* 



U U03, 0C80, 0061,0870, 804/, 09^2, E 380* 



U UO-^, 0A80,0061,0B7D,8047.09'!.2,A 580^ 



U2A, OC80,0022,4A3D,80A7,017F,2 



U U2B, 0886 J038,0A3D, 8047, 097F,0 407* 



U 17F^, 084EJ038.003D,8047,017F,0 



U 17F3, 0880, 0059, CB7D, 8047, 083F, A 391* 



;41933 .TOC 

;41934 

;41935 

;41936 

;41937 

:41938 

;41939 

;41940 

;41941 

;41942 

;41943 



CompatibUity Mode 



MUL 



A***-*-******** ***«•*****»**** **«****«<nt*«f *«[*****•*******» ********************* 

MUL prod.mw,muLr,rw 

Input MDR Multiplicand 

RNUH ft of reg to contain product 



MUL PC will not affect the real pc 

It will instead use 6PR 7 which is undefined in Comp Mode 

This is consistant with the 11/70 and 11/780 

«*n**»mk*********«*********************************************************** 
•41944 ',REGION/IRDX.R1L,IROH.R1H/IRDX.R2L,IRDX,R2H 
;41945 CM. MUL! 
;41946 

;41947 RCTEMP6J SEXTCMCMDRJ) , 
;41948 SIZECIDEn3,ALUS^SiGND 
;41949 
; 41 950 .REGION/CMODE.R1L,CMOD£.R1H/CMOOE.R2L,CMODE,R2H/CMODE,R3L,CMODE-R3H 

;41951 =000 ;000 • ' 

;41952 MCTEMP4] RCGPR.R3 

;41953 CMP SIGNS?,S1Z£CI EP], 

;41954 PUSH,NEXT/IL.MULSU8.MDR.0 

;41955 

;41956 =011 

;41957 

;41958 

;41959 

;41960 

;41961 =100 ;100 

W8 D+ALKC, 

SICNO CMP?,SIZECJDEP], 

NEXT/CM. HUL-NE6 



;011 

WB^D+ALKC, 

SI5ND CMP?,SIZEC1DEP], 

NEXT/CM. MUL-POS 



;41962 

;41963 

;41964 

;41965 = 

; 41 966 =10 

;41967 CM.MUt'-NEG: 

; 4 1 968 ; 1 

;41969 WB D,WX.EQ.O?, 

; 41 970 NE5(T/CM.MUL-NE6.WRT2 

;41971 

;41972 ;n 

;41973 MCTEMPI] RCZER0]-Q,WX.EQ,0?, 

;41974 NEXT/CM. RUL-NE6,WRT3 

;41975 

;41976 ^7^: 

;41977 CM,MUL"NEG,WRT2: 

;41978 

;41979 

;41980 

;41981 

;4198? 17f3; 

;419?^ 

;41984 

;41985 

;41986 



SEXT MULTIPLICAND 
SAVE IT'S SIGN 



MULTIPLIER 

BUT TO THE PROPER PLACE IN MU. SUB 



RETURN +3 PCS PRODUCT 
RESULT LESS THAN 2**15? 
EQUAL TO ??? 



RETURN ^4 NEG PRODUCT 
RESULT MORE THAN -2**15? 
EQUAL TO ??? 



;0 

HCTEHP1] RCZERO]-Q, 

SET FLAGT, 

NEXT/CM. MUL-NEG.WRT3 



.1 

WB (R[ZER0]+Q).SL.1,SIZEC1DEP], 
SIBND CMP?, 
NEXT/CM, MUL-NEG<WRT 



NO, RESULT EQUAL OR LESS THAN -2**15 



YES, RESULT MORE THAN -2**15 

GET 2'S COMP OF LOW HALF OF RESULT 



LESS THAN -2**15 



LESS OR EQUAL TO -2**15 



B 1 

C 1 
[) 1 



t 


1 


F 


1 


r, 


1 


h 


1 


1 


1 


1 

J 


1 
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3 
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I 
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A 
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A 


N 


A 


B 


5 


C 


5 





5 


F 


5 


F 


b 


r. 


5 


M 


5 


• 


5 



MICRO? 

H1CR02 

MICR02 

MICR02 

MICROS 

MICR02 

MICR02 

MICROS 

MICROS 

MICRO? 

MICROS 

MICftOS 

MICROS 

MICROS 

MICROS 

MICROS 

MICROS 

MICROS 

MICROS 

MICROS 

MICROS 

MICROS 

MICROS 

MICROS 

MICROS 

MICROS 

MICROS 

MICROS 

MICROS 

MICROS 

MICROS 

MICRO? 

MICROS 

MICROS 

MICROS 

MICROS 

MICRO? 

MICROS 

MICROS 

MICROS 

MICROS 

MICROS 

MICROS 

MICROS 

MICROS 

MICROS 

MICROS 

MICRO? 

MICRO? 

MICROS 

MICRO? 

MICRO? 

MICROS 

MICROS 

MICROS 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICROS 



1M(01) 

1M(01) 

1M(01) 

1M(01) 

IM(Ol) 

1M(01> 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

IM(OI) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M<01) 

IM(OI) 

1M(01) 

1M(01) 

1M<01) 

1M(01> 

1M(01) 

1M(01) 

IM(Ol) 

1M(01) 

1M(01) 

1M(0n 

1M(01) 

1M(01) 

1M(01) 

IMCOT) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(0U 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

IM(Ol) 

1M(01) 

1M(01) 
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MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICROS 

MICROS 

MICROS 

MICROS 

MICROS 

MICROS 

MICROS 

MICROS 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICROS 

MICROS 

MICROS 

MICROS 

MICROS 

MICROS 

MICRO? 

MICRO? 

MICRO? 

MICROS 

MICROS 

MICROS 

MICROS 

MICRO? 

MICRO? 

MICRO? 

MICRO? 

MICROS 

MICROS 

MICROS 

MICROS 

MICROS 

MICROS 

MICRO? 

MICROS 

MICROS 

MICROS 

MICROS 

MICROS 

MlUOS 

MICROS 

MICROS 

MICROS 

MICRO? 

MICRO? 

MICROS 



1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M<01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(0i) 

1M(0n 

1M(01> 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M<01) 

1M(01) 

IMvOI; 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 

1M(01) 
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MICRO? 
MICR02 
MICROS 
MICROS 
MICROS 
MICROS 
MICROS 
MICROS 
MICROS 
MICR02 
M1CR02 
MICR02 
MICR02 
MICR02 
MICR02 
MICR02 
MICR02 
MICR02 
MICR02 
MICR02 
MICROS 
MICROS 
MICROS 
MICROS 
MICROS 
MICROc 
MICRO? 
M'CROS 
Mi 'ROS 
MIC^OS 
MICR..^ 
MICROc 
MICRr. 

MK'jS 
MICROS 
MICROS 
MICROS 
MICROS 
MICROS 
MICROS 
MICROS 
MICROS 
MICROS 
MICROS 
MICROS 
MICROS 
MICROS 
MICROS 
MICROS 
MICROS 
MICROS 
MICROS 
MICROS 
MICROS 
MICROS 
MICROS 
MICROS 
MICROS 
MICROS 
MICROS 



1M(0 

1M(0' 

1H(0' 

1M(0 

1M(0 

1M(0 

1H(0 

1M(0 

1M(0 

1M(0' 

1M(0 

1M(0 

1M<0 

1M(0- 

1M(0' 

1M(0 

1M(0' 

1M(0 

1M(0' 

1M(0 

1M(0 

1H(0 

1M<0' 

1M(0' 

1M(0 

1M(0 

1M<0' 

IH(0 

1M(0' 

1M(0' 

IMCO' 

1MC0 

1M(0 

1M(0' 

1M(0 

1M(0 

1M(0' 

1M(0' 

1M(0' 

1M(0' 

IMCO" 

1M(0" 

1M(0' 

IMCO' 
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IMCO' 
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M1CR02 
MICR02 
MICR02 
MICR02 
MICROS 
MICR02 
MKR02 
MICR02 
MICR02 
MICR02 
MICR02 
MICR02 
M1CR02 
MICR02 
MICR02 
MICR02 
M1CR02 
M1CR02 
MICR02 
M1CR02 
MICR02 
MKR02 
MKR02 
M1CR02 
M1CR02 
M1CR02 



1M(01) 
1M(01) 
1M(01) 
1M(01) 
1«(01) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
1M(01) 
IM(OI) 
1M(01) 
1M(0n 
1M(01) 
1M(01) 



CMT098,r.CX 
CMODE.MIC 



H1CR02 1M(01) 28-N0V-83 16:30:35 
Compatibility Mode : MUL 



B 1 



CLOKX Rev 13.00, Clock rate - 160nc 
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u 03FA, 004E,0065,003D,80A7,017F,a 



u 03FB, 0086, 1038, 003D,80A7,017F,0 



U 17F0, 0086, 0063, 0030, 80^7, 0U2,D 



17F1, 0806, 0063, OO3D,80A7,0U2,D 



U lA^D, 008^,0592,A03C,C8A7,OU8,1 



U UB1, 0882,159?,A03E,D0A7,0U8,5 



u V*2E, 0A/.A,05B2,A03C,C8A7,0U2,3 



u U^P, 0C8c?,05B?,^03C,C8A7,0U2,3 



7A^^, 0883, ?OOA,^03E,DO-^7, 01 A8, 5 



A1987 

41988 

A1989 

41990 

41991 

41992 

41993 

41994 

41995 

41996 

41997 

41998 

41999 

42000 

42001 

42002 

42003 

42004 

42005 

42006 

42007 

42008 

42009 

42010 

42011 

^2012 

'2013 

42014 

42015 

42016 

^2017 

^2018 

42019 

42020 

42021 

42022 

42023 

42024 

42025 

42026 

42027 

42028 

42029 

42030 

42051 

42032 

42033 

42034 

42035 

42036 

42C37 

42038 



03FA: 
CM, MUL 



03Fe: 



■NE6.WRT: 
;10 ■ 

MCTEMPO] RCZEROJ-D-ALKC, 

SET FLAGT, NEXT/CM. MUL -NE6.WRT2 



17F0: 
CM. MUL 



17F1: 



;11 ■ 

MCTEMPl] RCZER03-Q, 
NEXl/CM.nUL-NEG.WRT3 



•NEG.WRT3: 
;0 

MCTEMP03 RCZEROD-D-ALKC, 
NEXT/CM. RUL-NEG.WRTl 



RESULT LESS THAN -2^*15 

GET 2»S COMP OF HIGH HALF RESULT 



MOST NEG NO OVERFLOW 

GET 2*S COMP OF HIGH HALF RESULT 



RESULT NOT EQUAL TO ZERO 

GET TWO'S COMPLIMENT OF HIGH HALF 



142D; 
CM. MUL' 



1481: 



= 10 

CM. MUL- 



;1 

MCTEMPO] RCZER03-D-ALKC, 
CLEAR FL?GO, 
NEXT/CM. HUL-NEG.WRTl 



■NEG.WRTl: 
• *^.^*i**FORCE ADDRESS***'******'^**; 

rcgpr.r3.siz mctemp03, 
ccopi,sizeciBep3 



;******FORCE ADDRESS************ 
RCGPR.R0R1D.SIZ MCTEMP1D, 
CC0P2.SIZECIDEP1, 
NEXT/CM. MUL-READ.PSW 



■POS: 
;10 — 

RE6PR.R].SIZ D, 
SET FLAG1, 
CC0P1,S1ZECIDEP], 
NEXT/CM. MUL-P0S.WRT2 



RESULT EQUAL TO ZERO 
GET TWO'S COMPLIMENT 
RESET FLAGO 



OF HIGH HALF 



WRITE HIGH HALF 
SET Z IF ZERO 



OF RESULT 



WRITE LOW HALF 
RESET Z BIT IF 



OF RESULT 
NECESSARY 



1423: 
CM, MUL 



.11 "" 

RCGPR.RD.SIZ D, 
CC0P1,SIZE[IDEP] 

■P0S.WRT2: 
;**%«n*FQRC£ ADDRESS************ 
RCGPR.R0R13.SIZ MCMDR3.0R.Q, 
CC0P2,SIZECIDEP3 



NO, LARGER OR EQUAL 2**15 
WRITE HIGH HALF OF RESULT 
SAVE OVERFLOW INFO FOR LATER 
SET Z BIT IF = 



VES, LESS THAN 2**15 
WRITE HIGH HALF OF RESULT 
SET Z BIT IF = 



WRITE LOW HALF 
RESET Z BIT 



OF RESULT 



CMT098.MCX 
CMODE.MIC 



C 1 
MICR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 

Compatibility Mode : MUL 



u U85, 0086, 2036,^030, 0087, 0U8,B 

U USB, 0186,2E12,053F,B0A7,0U5,0 

u U50, 0880, 2002, 03D, 8007, 003F, 9 

u U51, 0180,2C12,^130,A007,003F,9 

U H52, 0180,2C12,A130,0807,005F,9 

U U53, 0580,2C12,A130,A807,003F,9 



MCTEMP2] PSL 



;00 

PSL MCTEHP2], 
JRDT 



42059 CM.MUL-READ.PSW: 

A2040 

A20A1 

420A2 

42043 

42044 

42045 

42046 

42047 =00 

42048 

42049 

42050 

42051 

42052 

42053 

42054 

42055 

42056 

42057 

h2058 
42059 
42060 
42061 



nCTEMP2] MB.AND.OLJTOC502.3, 
FLAG<1-0>? 



;01 - 

PSL MCTEMP2:.OR.2L]T0C83, 
IRDT 



;10 

PSL m:temp2].or.zljtoci], 
irdt 



• n 

PSL MCTEN1P2].0R.2LJT0C9], 
IRDT 



GET PARTIALLY SET CC*S 



CLEAR N AND C BITS OF PSW 
BRANCH ON FLAGS TO SET CC'S 



CLEAR N AND C 



SET N CLEAR C 



CLEAR N SET C 



SET N SET C 
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CMT098.MCX 
CMODE.MIC 



MICR02 
Compat 



IM(Ol) 28-N0V-83 
ibi Uty Mode 



16:30:35 
DJV 



D 1 



CLOKX Rev 13.00, Clock rate = 160ns 
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J 03E1, 08AE,15Bt,403C,C0A7,0UB,0 



U UBO. 0085,?E5E,OA?0,D8C7,OU8,0 



U U80, 0980,OC37,0150,38A7,005F,9 



U,81, OC86,05eC,703E,COA7,OU5,7 



u U55, 0'i80,Q038,087D,80A7,09A5,D A36* 



U U56, 0C8^i,0038J87D, 80^7, 09^*8, 8 ^36* 



U H57, 0056J816,6B7D,88C7,0A^i;,8 



Compat I'bi I ity Mode 



OIV 



A2062 .TCC 

42063 

42064 ;***************************************************************•************* 

DIV dend,mw,dsor.rw 

Input MDR Divisor 

RNUM tt of reg to contain Dividend 



42065 
42066 
42067 
42068 
42069 
42070 
42071 
4c072 



DIV PC will not affect the real pc 

it will instead use 6PR 7 which is n- defined in Comp Mode 

This is consistant with the 11/70 and 11/780 

42073 .REGJ0N/IRDX.R1L JRDX.R1H/iRDX.R2LJRDX.R2H 

42074 CM. DIV; 
42075 

42076 MCTEMP1] RCGPR.RD, 

42077 STEPC_6 
42078 
42079 .REGION/CMODE.R1L,CMODE.R1H/CMODE.R2L,CMODE.R2H/CMODE.R3L,CMODE.R3H 

42080 

RCTEMP3] SEXT(MCMDRD), 
ALUS SIGRD,SIZE[IDEP3, 

wx.nE.O? 



GET REGISTER TO MBUS TO ZEXT 

TEST FOR OVERFLOW SET IN LAST CYCLE 



;0 

CC^C73, 
IRI51 



;1 

RCGPR.RORU MCTEMPOJ 0* 
NEXT/CM.DIV-CALL.SUB " 



42081 

42082 

42083 

42084 

42085 =0 

42086 

42087 

42088 

42089 

42090 

42091 

42092 

4209^ =00 

42094 =01 

42095 CM.DIV-FJX.REM: 

42096 ;01 - - 

42097 W8 Q-RCZERQ], 

42098 SI5ND CMP?,SIZECiD£P3, 

42099 NEXT/CM. DIV-TEST.0V1 
42100 

42101 ;:0 ■ 

42102 r:?mpo Q -Q^SIZECIDEP], 

42103 SIGND TmP?, NEXT/CM. DIV-TEST.OV 
42104 

42105 CM.DiV-CALL.SUB: 

42106 ;11 ■ 

42107 MCTEMP1] SEXT(MB), 

42108 CMP SIGN5?:s1ZEC1DEP],PUSH, 

42109 SET FLAG2,NEXT/IL,DIVSUB 



GET SEXT DIVISOR TO TEMP3 FOR DIVSUB 
GET SIGN FOR ENTRY TO DIVSUB 
CHECK FOR DIVIDE BY ZERO 



DIVIDE BY ZERO 

SET Z,V AND C BITS JN PSW 

EXIT QUIETLY 



GET LOW HALF OF DIVIDEND 
PROVIVE ZERO FOR DIVSUB 



RETURN "2 QUO WILL BE + 

IF RESULT NOT POSITIVE THEN OVERFLOW 



RETURN -1 QUO WILL BE - 

NEGATE 

OVERFLOW IF POSITIVE (NOT EQUAL 0) 



ZEXT HIGH HALF OF DIVIDEND 

SAVE SIGN OF DIVIDEND IN MTEMP1<15> 

SET EDIV FLAG, BUT INTO DIVSUB 



CMT098.MCX 
CMODE.MIC 



MICR02 
Compati 



1M(01) 28-NOV-83 16:30:35 
biUty Mode : DIV 



E 1 



CLOKX Rev 13.00, Clock rate = 160ns 
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u UB8. 0580.0D92,0A34,00A7,0UB,A 



U KB9, 0C86, 5026. AB7D, 9847, 0U6,1 



U HBA, 0C86, 5026, AB7D, 9847,0146.1 



U 14BB, 0080.0036. 4030. 08E7, 0148, 2 



U 145D, 0C86, 5026, AB7D. 9847,0146,1 



u 145F, 00^^0.0036, 4050. 08E7, 0148. 2 



1460, 0C8O. 5000.2030, 0047,0146,1 



u 1461, 0082,102C,/*A8C,C847,0145,9 



ti 1463, 0080, 0021, 24F0.C047, 0146.0 



42110 

42111 

42112 

42113 

42114 

42115 

42116 

42117 

42118 

42119 

42120 

42121 

42122 

42123 

42124 

42125 

42126 

42127 

42128 

42129 

42130 

42131 

42132 

42133 

42134 

42135 

42136 

^2137 

42138 

42139 

42140 

42141 

42142 

42143 

42144 

42145 

42146 

42147 

<2148 

42149 

4^13:) 

421M 

42152 

42'.53 

4ri54 



14B8: 
CM.DJV' 



1489: 



14BA: 
CM. DIV' 



1468: 



TEST.OV: 
;00*****FORCE ADDRESS*-**** ****** 
WB MCTEMP0J.AND.ZLIT8C803, 
WXTEQ.O?, NEXT/CM. DJV-TEST.QV2 



;01*****FORCE ADDRESS***********; 
MCTEMP5] D REM, 
ALUS?,NE5!t7CM.DJV-TEST.REM1 



TEST.0V2: 
;10*****F0RCE ADDRESS*********** 
HETEMP53 D REM, 
ALUS?,NE5iT7CM.DiV-TESr.REMl 



;n*****FORCE ADDRESS***********; 
SET V, NEXT/CM. DIV-CLEAR.C 



=01 
CM.DJV-TEST.OVI: 



=00 
CM.DJV- 



01 

metemp5] d rem, 
alus?,ne5!t7cm.d]v-test.remi 

;11 

set V, 

NEXT/CM. DIV-CLEAR.C 



TEST. REM: 
;00 

D MCTEMP5D-RCTEMP3] 



CM.DJV-TEST.REM1: 

;01 

rcgpr.r].siz oop, 
ccopi,sizeciDepj: 
dividend sign?, 

NEXT/CM. DIV-END 



= 11 



;11 • 

D D+RCTEMP3J, 

fCAG3?, NEXT/CM. DIV-TE ST. REM 



OVERFLOW OR MOST NEGATIVE 

TEST FOR MOST NEGATIVE QUOTIENT 



NO OVERFLOW (QUOTIENT ZERO) 

UNSHIFT REMAINDER 

TEST FOR UNCORRECTED REMAINDER 



NO OVERFLOW 

UNSHIFT REMAINDER 

TEST FOR UNCORRECTED REMAINDER 



OVERFLOW! 

SET V BIT, CLEAR C BIT 



NO OVERFLOW 

UNSHIFT REMAINDER 

TEST FUR UNCORRECTED REMAINDER 

OVERFLOW ! ! 

SET V BIT 

60 CLEAR C-BIT 



DIVISOR NEG, REDO CORRECTION 
D <- UNCORRECTED REM - DIVISOR 



WRITE OUT DIVIDEND 

SET CC*S 

TEST DIVIDEND SIGN IN MTEMP1<15> 



CORRECT REM (ASSUME DIVISOR POS) 
D <- UNCORRECTED REM + DIVISOR 
TEST FOR DIVISOR POS 



tM1098.MCX 
CMOOE.MIC 



u U59, 0A82,05B3,003E,C0A7,01A8,2 



U U5B, OA82.05B2,A03E,COA7,0U8,2 



u U8?, OC86,0036,A030,0087,0U8,3 



F 1 
MICRO? 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Compatibility Mode : DIV 

A2155 U59: 

^2156 CM.DJV-END: 

42157 ;01*****FORCE ADDRESS***********; DIVIDEND NEGATIVE 

A2158 RCGPR.R0R1D.SIZ -D^SIZECIDEPD, ; WRITE OUT REMAINDER AS NEG VALUE 

A2159 NEXT/CM. DIV-CLEAR.C ; GO CLEAR C-BIT 

A2160 

42161 U58: 

42162 

42163 

42164 

42165 

42166 

42167 

42168 1482: 

42169 CM. DIV-CLEAR.C: 

42170 ;****-.**FORCE ADDRESS***********; (ADDRESS 1488 MOVED IN REV 18) 

42171 MCTEMPOJ PSL ; GET PSL 
42172 
42175 1483: 
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u 1485, 0180,0015, 8130, 0807. 003F. 9 



;11*****F0RCE ADDRESS***********; DIVIDEND POSITIVE 
RCGPR.R0R1D.SIZ D.SIZECIDEPJ, ; WRITE OUT REMAINDER AS POS VALUE 
NEXT/CM. DIV-CLEAR.C ; GO CLEAR C-BIT 



4217i, 
42175 
42176 



; n******FORCE ADDRESS*********** 
PSL MCTEMP0],ANDNOT,ZLJT0C13, 
]RDT 



(ADDRESS 1489 MOVED IN REV 18) 
CLEAR C-BIT JN PSL 



L_ _ 



CMT098.MCX 
CMODE.MIC 



6 1 
MICRO? 1M(01) 28-NOV-83 16:30:55 CLOKX Rev 13.00, Clock rate = 160ns 
Compatibility Mode : XOft 
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u 013F, 0^80,0036,^BBC,COA7,003^,A 
U 034A, 0880,058E,A0/'C,CA67,0000J 
U 05*^6, 0881 ,A002,A07D,8A67, 0000,1 
03A7, 0880, 05BE,407C,CA67, 0000,1 
U 03E?, OC80,0036,AABO,OOA7,0077,8 



U 0778, 0483, ^0Ue,i03C, ADDA, 0073, 2 



U 077A, OC81,3008,A280,OC87,OU9,6 

U 0778, 0',85, 2008, A03C, ADDA, 0072, 3 

U QA/C, OC30,0036,ABBC,rOA7,0077,8 



Compatibiti ty Mode 



: XOR' 



A2177 .TOG 
A2178 



XOR src.rw,dest.mw 

Input 



Register to XOR 



;00 

MDR RC6PR.R], 
JRDX CI] 



;10 

MDR MEPC], 
IROS [1] 



A2180 ; .._.. _ 

A2181 ; Input RNUM 

A21S2 ; 

A2UiA '.REGJ0N/JRDX.RlL,IRDX.RlH/JRDX.R2L,iRDX.R2H 
A2185 =1111 
A2186 CM, XOR: 

A2187 ;1111 

A2188 RNUM,EQ.7? 

A2189 

A2190 =00 

A2191 

A2192 

A2193 

A219A =10 

A2195 

A2196 

A2197 

A2198 

A2199 

A2200 

A2201 

^2202 CM.XOR-WRITE: 

A2203 

A220A FLA62? 

A2205 

A2206 0778: ; *********FORCE ADDRESS********* 

A2207 CM.XOR-WRITEI: 

A2208 ;000 

A2209 REDST.RD.SIZ MCMORD.XOR.Q, 
A2210 WRITE N0TREG,SIZECIDEP].CC0P1, 
A2211 NEXT/CO. NOP 
A2212 

A2?'i5 077A: ;*********F0RCE ADDRESS********* 
;010 

pc memdr], xor, q, 
s;2ecjdep3,ccopi, 
w8<0>?, next/cm, test. pc 



;11 

MDR RCGPR.R], 
IRDX CI] 



A221A 

A2215 

A2216 

A2217 

A2218 

A2219 0778: 

A2220 

A2221 

^2222 

^2221 

^222^ 077C: 

A2225 

A2226 



; Oil 

RCDST.R],SJZ MCMDRD.XOR.Q, 
WRITE NOTREG SIZECJDEP],CC0P1, 
NEXT/CO. NOP 



;100 

RNUM,EQ.7?, 

NEXT/CM, X0R-WRITE1 



TEST FOR PC AS SOURCE 



SAVE CONTENTS OF SOURCE REGISTER 
JUMP INTO OS. MOD 



SAVE PC AS SOURCE REGISTER 
JUMP INTO OS. MOD 



SAVE CONTENTS OF SOURCE REGISTER 
JUMP INTO OS. MOD 



TEST FOR REGISTER MODE 



DO XOR AND WRITE RESULT 
WRITE MEM IF NECESSARY 
SET CC*S 



WRITE PC 
SET CCS 
CHECK FOR ODD ADDRESS 



DO XOR AND WilITE RESULT 
WRITE MEM IF NECESSARY 
SET CCS 



TEST FOR PC AS DEST 



CMT098.MCX 
CMODE.MIC 



MICRO? 1M(01) 28-NOV-83 16:30:55 
Compatibility Mode : eiS(8) 



H 1 



CLOKX Rev 13.00, Clock rate = 160ns 
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u 03E3, 0881, 200A,A030, ODDS, 0072, 2 



u 03AE, 0^83,2002,a3C,C8A7,003F,9 
u 03Af, 0085,A592,A030,00^7,0UB,7 



J HB/, 0C81,2002/*u^80,0C87,0H9,6 



42227 .TOC 

A2228 

A2229 

42230 

42231 

42232 

42233 

42234 

42235 

42236 

42237 



Compatibility Mode 



BIS(B) 



BJS(8) src.rx^dst.mx 

Input (dest is memory) VA Address of dest 

QREG Source 

MDR Contents of dest 

Input (dest is register) 



MDR Source 

RNUM ft of register to bis 

42238 ,REGJ0N/JRDX.R1L,1RDX.R1H/1RDX.R2LJRDX.R2H 

42239 CM.BiS-MEM: 
42240 

42241 WRJVE MCMDR].OR.O, 

**2242 CCOPUSIZECIDEPJ, 

42243 NEXT/CO. NOP 

42244 =0 

42245 CM.8JS-RE6: 
4?246 ;0 

42247 RCGPR.R],S1Z MCM0RJ.OR.R8, 

42248 CCOPI^SJZECICEP], 

42249 IRDI 
42250 

42251 ;1 

42252 RCTEMPQ] MCPC] 
42253 

42254 ,REGJON/CMODE.R1L,CMODE.R1H/CMODE.R2L,CMODE.R2H/CMODE.R3L,CMODE.R3H 

42255 1487: 



SET SPECIFIED BITS AND WRITE 
SET CC'S 
WASTE A CYCLE 



NOT REGISTER MODE PC 

SET BITS AND PUT IH REGISTER 

SET CCS 



REGISTtR MODE PC 
GET DEST OPERAND 



42256 
42257 
42258 
42259 



;*A****FORCE ADDRESS************ 
PC MCMDRD.OR.RCTEMPO], 
SI7E[IDEP],CC0P1, 
W8<0>?, NEXT/CM, TEST. PC 



(14B7 FR0^'. 14BA TO CM, DIV IN REV 18) 
WRITE ANSw/ER TO PC 
SET CCS 



CMT098.MCX 
CMOOE.MK 



MICRO? 1M(01) 28-NOV-83 16:30:35 
Compatibility Mode : B]T(B) 



I 1 



U 03E^, 0081,200' 0130,08A7,003F,9 



U 0352, 0^81,2002,013C,C8A7,003F,9 
U 0353, 0885,A592,A030,00'!.7,00?E,A 



u 03tA, 0^81, 2002, 01^0,08^7, 003F, 9 



CLOKX Rev 13.00, Clock rate = 160ns 
Compatibility Mode : BIT(B)" 
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BIT(8) src.rx,dst.mx 

Input (dest is memory) VA Address of dest 

QREG Source 

MDR Contents of dest 

Input (dest is register) 



^2260 .TOC 

42261 

42262 

42263 

42264 

42265 

42266 

42267 

42268 ; Input (dest is register) MDR Source 

42269 ; RNUM tt of register to bit 

42271 !reGIO\'/IRD,N.RU JRDX.R1H/IRDX.R2L,JRDX.R2H 

4227r CM. BIT-MEM: 

42273 

42274 W8 MCMDRD.AND.O, 

42275 CC0p1,SIZECIDEPJ, 
422:^6 IRD1 
i.2277 =0 

42278 CM.8IT-REG: 

42279 ;0 

42280 W8 M[MDR].AND.RCGPR,RJ, 

42281 CC0P1,SIZECIDEPD, 

42282 IRD1 
42283 

42284 ;1 

42285 RETEMPO] MEPC3 
42286 

42287 .REGION/CM0DE.RlL,CMODE.RlH/CM00E.R2L,CMODE.Ri. /CHODF,R3L,CMOOE,R3H 

42288 03EA: 

42289 ;ft*«»*«*F0RCE ADDRESS*********** 

42290 we M[MDR].AND.RCTEMPOJ, 

42291 SI7ECIDEP],CC0P1, 

42292 IRD1 



AND TWO NUMBERS 
SET CC'S 



NOT REGISTER MODE PC 
DO TEST 
SET CC'S 



REGISTtR MODE PC 
GET DEST OPERAND 



TEST ANSWER 
SET CC*S 



CMT098.HCX 
CMODE.MIC 



MICR02 1MC01) 28-N0V-83 16:30.35 
Compatibility Mode : BIC(B) 



J 05E5, 0C81, 2008,8030, ODDS, 0072, 2 



U 035A, OA85,2003,C13C,C8A7,005F,9 
Li 0355, 08a5,A592,A03O,00A7,0UB,6 



U UB6, 0C81,2003,C2B0,0C87,0H9,6 



A2293 .TOC 

A229^ 

-^2295 

A2296 

^2297 

42298 

42299 

42300 

42301 

42302 

42303 



J 1 

CLOKX Rev 13.00, Clock rate = 160ns 

Compatibility Mode : 81C(6)" 
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*H««***V ********************************************************************* 

BJC(B; src.rx,dst.mx 

Input (dest is memory) VA Address of dest 

QREG Source 

MDR Contents of dest 

Input (dest is register) 



MDR Source 

RNUM ft of register to bic 

42304 .REGJON/JRDX.RlL,lRDX.filH/iR0X,R2L,iRDX.R2H 

42305 CM.BiC-MEM: 
42306 

42307 WRITE MCMDRJ.ANDNOT.O, 

4.'^308 CCC^USIZEEIDEPJ, 

42309 NEXT/CO. NOP 

42310 =0 

42311 CM,8IC-REG: 

42312 ;0 

42313 RC6PR.R3.SI2 MCMDRJ.NQTANO.RB, 

42314 CC0P1,SiZECII5EP], 

42315 IRD1 
4?316 

4231 7 ; 1 - 

42318 RCTEMPO] MCPCl 
42319 
42320 ,REGION/CMODE.R1L,CMODE.R1H/CMODE.R2L.CMODE.R2H/CMODE.R3L,CMODE.R3H 

42521 ; ; 

42!22 PC MCM0R3.NOTAND.RCTEMP0J, ; WRITE ANSWER TO PC 

42323 Si7E[JDEP],CC0P1, ; SET CC'S 

42324 W8<0>?, NEXT/CM. TEST. PC 



CLEAR SPECIFIED BITS AND WRIIE 
SET CCS 
WASTE A CYCLE 



NOT REGISTER MODE PC 

CLEAR BITS AND PUT IN REGISTER 

SET CC*S 



REGISTtR MODE PC 
GET DEST OPERAND 



CMT098.MCX 
CMODE.MIC 



K 1 
MICRC- 1M(01) 28-N0V-83 16:30:35 CLQKX Rev 13.00, Clock rate = 160ns 
CompatibUity Mode : BR, BXXX 
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u OUf, OA80,0036,A030,05E7,OU8,D 



U 015E, 0C80. 0036, 4870, 05E/,0U8,C 



L' 1A8C, 0080, 0036, 4130,0047, 003F, 9 



u 



148D, 0881, 3815, CO^n, 8587, 0148, C 



CompatibUity Mode 



: BR, BXXX 



GET BRANCH DISPLACEMENT 
GO DO BRANCH 



42325 .TOC 
42326 

42328 !■ BR disp.bb 

42529 ; Input OSR Pisp 

42331 !rEG]0N/]/^DX.R1L,IRDX.R1H/JRDX,R2L,JRDX.R2H 

42332 =1110 

42333 CM.8R: 

42334 ;1110 • 

42335 MDR ZEXT(OSR), 

42336 NEXT/CM.BRCND-BRANCH 

42337 = 

42338 

42339 ;********************************************«******************•************** 

BX/.X disp.bb 

Input OSR Disp 

42343 =1110 

42344 CM.BRCND: 

42345 ; 1 110 

42346 MPR ZEXT(QSR) BRATST? 

42347 = 

42348 

42349 .REGJON/CMODE.R1L,CMODE.R1H/CM0DE.R2L,CM0DE.R2H/CMODE.R3L,CMODE.R3H 

42350 =0 

42351 CM, NOP: ;0 ; BRANCH CONDITION FALSE 

42352 IRD1 ; NOTHING TO DO FALL THROUGH BRANCH 
42355 
42354 CM,8RCND-BRANCH: 



42340 
42341 
42342 



GET BRANCH DISPLACEMENT 
TEST FOR BRANCH 



42355 
42556 
42357 



;1 

PC PC+(SEXT(M[MDR]).SL.1), 

Sl7ECiDEP], NEXT/CM. NOP 



BRANCH CONDITION TRUE 

PC <" PC^DISP*'2 

WASTE A CYCLE TO LET PC CATCH UP 



CMT098.MCX 
CM0DE,M1C 



I, 1 
MICRO? 1MC01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Compatibility Mode : JSR 
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U 03E6, 0080, 0056, A';f0,00A7,0U8,E 



U H64, 0C80,05Eic.,A03C,C5D8,0UC,2 
U U66, OA85,A592,AO3O,A0A7,0HC,3 
u U67, 0C80,05BE,A03C.C5P8,0UC,2 

■j UC2, 0883, A592,403t,C0A7, 0001,0 
U UC3, 0C80, 1592, 4030, 05D8, 0001,0 

U 0010, 0880,000?,A26D.848/,0U9,6 



U 16^0, 0885,473C,0B95,84A7,0U6,4 
u 1671, 0C80, 0036, 4030, 0047, OOFD, 9 

U 148F, 0OaO,O5BE, 4285, 8047, 0167,0 



Compatibility Mode 



: JSR' 



42358 .TOC 
423:-9 

/J 360 ;'^*******************'*-.'****'*******************'^*******'**********************'** 

42361 ; JSR reg,dest.aw 

4236' ; Input VA Address of subroutine 

4236J ; RNUM tt of register to save 

42364 •********************'^********<^************<^*<^*i^*'>t******f************'********** 

42365 '.REGJON/IRDX.RIL .IRDX.filH/IRDX.R2L,IRUX.R2H 

42366 CM. JSR: 
42367 

42368 FLAGi?, 

42369 NEXT/CM. JSR-TEST. MODE 
42370 

42371 .REGION/CMODE.R1L,CMODE.R1H/CMODE.R2L,CMODE.R2H/CMODE.R3L.CMODE,R3H 

42372 =00 

42373 CM.JSR-MODE.OK: 



TEST FOR REGISTER MODE 
RbSERVED OPERAND FAULT IF SO 



;00- 



WRITE RCGPR.R],SIZEriDEP3, 
NEXT/CM. JSR-WRJTE. REG 

;10 

RCTEMP1] MCPCJ, 
NEXT/CMjSR-WRITE,PC 

;11 

WRITE RCGPR.R],SIZECIDEP3, 
NEXT/CM. JSR-WRITE. REG 



42374 

42375 

42576 

42377 

42378 =10 

42379 

42380 

42381 

42382 

42383 

42384 

42385 

42386 CM.JSR-WRJTE.REG: 

42387 ; - - 

42338 REGPR.Rl.SIZ MCPC],SIZECIDEP], 
42389 NEXT/CM, JSR-QRITE. PCI 
42390 

42391 CM.JSR-WRITE.PC: 

42392 ; - 

42393 WRITE METEMP1 LSIZECIDEPJ 

42394 0010: 
.2395 CM.JSR-WRITE.PC.1: 

,^2396 ;ir********FORCE ADDRESS********* 
42597 PC MCTEMP03, 

42398 WQ<0>?, NEXT/CM. TEST, PC 

42399 1670: 

42400 CM.JSR-TEST.SP: 

42401 ;0********FORCE ADDRESS*********; 

42402 VA R6 RB-C0NX(2) RNUM.EQ.7?, ; DEC SP BEFORE PUSHING REGISTER 

42403 PUSh Res-, ; SAVE STATE INCASE OF BAD THINGS 

42404 NEXT/CM, JSR-MODE. OK 

42405 1671; 

42406 ;1'«'»«****«F0RCE ADDRESS*********; 

42407 NEXT/iE.CM.ODD ; CAUSE ODD ADDRESS TRAP 

42408 ^0 

42409 CM.JSR-TEST.MODE: 

42410 ;C 

42411 W8 R[R6],WB<0>?, 

42412 NE5!T/CM,JSR-TEST,SP 



NOT REGISTER MODE PC 
SAVE REGISTER ON STACK 



REGISTER MODE PC 
SAVE PC FOR LATER 



NOT REGISTER MODE PC 
SAVE REGISTER ON STACK 



SAVE PL \H REG FOR RET 
SKIP ONE 



PUSH PC 



STUFF PC WITH SUBROUTINE ADDRESS 
GO DO IRDI 



TEST FOR ODD '.\ 



CMT098.MCX 
CMODE.MIC 



M 1 
MICRO? 1M(01) ?8-.:OV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Compatibility Mode ! JSR 
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u U8F, 0':.80,0036,A03'1, 00*^7, OOFB,E 



^2413 
A2A15 



;1 ' 

NEXT/JE.CM.JLLJNS 



; ERROR TIME 



CMT098.MCX 
CMODE.MK 



i'% 



1 



niCRO? 1M(01) 28-NOV-83 16:30:35 CLOKX Rt-^z 13.00* Clock rate = 160ns 
C^mpatlbilUy Mode : RTS, JMP 
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U OKF, OAAE,15BE,A2B5,85E7,OViD,0 



U K68, 0A80.(*»:;riE,A2BC,CA87,0UC,A 
U U6A, 0881,2016,A2BD,8A87,0U9,6 
U U6B, 0A80.058E,^*2BC,C48?,014C,A 

:j UC4, 0083,^S9^,Ai^l ,t0A7,003F,9 
J J4(b, 0t8G,0036,Al):^0,0CA/,CU9,7 



Compau'biL uy Mode 



: RTS, JMP" 



A2A16 .TOC 
42417 

42419 ; RTS reg 

42420 ; Inputs RNUM ff of register to restore 

4242? '.REG10N/JRDX.R1L JRDX.R1H/IRDX.P2LJRDX.R2H 

42423 =1111 

42424 CM. RTS: 

42425 ; 1 1 1 1 

42426 MCTEMP11 RCR6],MDR ZEXT(OSR), 

42427 SET FLAGT,WB<0>?, " 

42428 NEXT/CM-TEST. GSR 
42429 

42430 .RE6J0N/CM00E.R1L,CM0DE.R1H/CM0DE.R2L.CM0DE.R2H/CM0DE.R3L,CM0DE-R3H 

42431 =00 
424^2 CM, RTS. CONTINUE: 

42433 ;00- ■ 

42434 DC RCGPR.R], 

42435 WB<0>?.MEXT/CM.RTS-REST.REG 
42436 
42437 =10 
42438 
42439 
42440 
^2441 
4244? 
4244? 

4?A44 14C4: 
4244?. CM.RTS-REST.REG: 

42446 ;0********FORC£' ADDRESS*********; 

42447 RC6PR.R],S1Z MCMDR3.SJZECJDEP], ; RESTORE REGISTER FROM STACK 
42^48 IROl 
42449 

42450 14C5: ; 1*«******F0RCE ADDRESS*********; 
A2451 NEXT/CM, TEST. PC. ODD 



; 1 • 

PC ZEXT<M[MDRJ),SI2EC1DEP], 
W8<0>?, NEXT/CM. TEST. PC 

;11 - 

PC RCGPn R] 
WB<0>?,NEXT/CM,RTS"REST.REG 



SET UP TO POP WORD FROM STACK 

CHECK FOR CDD SP 

AND GO CHECK FOR RESERVED OPCODES 



NOT REGISTER MODE PC 
SET PC TO RETURN ADDRESS 



REGISTER MODE PC 

RESTORE ;'C FROM STACK 

WASTE A CYCLE TO LET PC SETTLE 

NOT REGISTER MODE PC 
SET PC TO RETURN ADDRESS 



CMT098.MCX 
CMODE.MiC 



B 2 
MICR02 IMvOD 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate - 160ns 
Compatibility Mode : RTS, JMP 



Page lOA^ 



u OODI, 0^80,0036, ^030, OOA7,O0F8,E 



J 05E7, 0881,B002,A2eD,8A87,0Vi9,6 



42^53 ; JMP dest.aw 

A2^54 ; Inputs VA Address to jump to 

A2455 '**"****■***** AA«**A***H A AAAAAAHrA***^*!*******^^*********!************************ 

^2456 'REGI0N/iRDX.RlL,IRDX.RlH/JRDX.R2L,IRDX.R2H 

A2^57 =1 

A2A58 CM.JMP-REG: 

';2A59 ;1 ; 

A2A60 NEXT/JE.CM.JLLJNS ; CAN'T JUMP TO A REGISTER 

A2^61 

A2A62 CM.JMP-MEM: 

A2A63 

Ul^tU PC MEVA], 

A2A65 W8<0>?, NEXT/CM. TEST. PC 



DO THE JUMP 
WASTE SOME TIME 



CMT098.MCX 
CMODE.MK 



C 2 
MICR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Compatibility Mode : S08, CLx, SEx 
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U 015F, OC82,0E7D,0A7C,C5E7, 09^9,0 372* 

U U90, 0080, 0036, 030,00^7, 003f ,9 

U U91, 0181,2C12,1031,F8A7,OUC,6 

U UC6, 0C86, 0038,0030, 8047, OUC, 7 

U UC7, 0880. 0E52,C030, 0587, 0U8,C 



U 016F, OC80,0036,A030,05F7,OUC,8 

U UC8, 0C86, 0056,4860, 0087, 0U9, 2 

U U92, OC81,2003,C130,OOA7,003F,9 

J U95, OC81,200^,4130,OOA7,003F,9 



Compatibility Mode 



: SOB, CLx, SEx 



42469 
42470 
42471 
42472 



42466 .TOG 
42467 

42468 •******t*******f*************'*'^*******************'********'*'** ******** ************ 
308 reg,dest.ab 

Inputs GSR Branch displacement 

RNUM tf of register to sob 

******iV*(kH*********HH*****'******H******************************************** 

42473 '.REGION/ JRDX.R1L, I RDX.R1H/IRDX.R2LJRDX.R2H 

42474 =1111 

42475 CM. SOB: 

42476 ; 1 1 1 1 

42477 RCGPR.R].SI2 RB-I , 

42478 MDR ZEXT(0SRT,SIZE[IDEP], 

42479 WX.RE.O? 

42480 

42481 .REGJON/CMODE.R1L,CMODE.R1H/CMODE.R2L,CMODE.R2H/CMOOE.R3L,CMODE.R3H 

42482 =0 ;0 ; 

IRDI ; SOB ALL DONE... FALL THROUGH 



DEC THE COUNT REGISTER 

GET DISPLACEMENT INCASE OF BRANCH 

TEST FOR ZERO 



;1 

Q,M[MDR].AND.ZLIT0C3F] 

MCTEMPO] RCZER0]-Q 



PC PC+(MCTEMP0J.SL.1), 
NEST/CM.NOP 



; MASK OFF BAD BITS IN DISP 
) MTEMPO <" -DISP 
; PC <* PC-DISP*2 



42483 
42484 
42485 
42486 
42487 
42488 
42489 
42490 
42491 
42492 
42495 

42494 

42495 •*********<r************^)****************************************************** 

42496 ; CLx, SEx 

42497 ; Inputs OSR Info on which bits to set/clear 

42498 •'"I ******* **[********«*****«'*************** ************************************* 

42499 !rEGI0N/IRDX.R1L,IRDX.R1H/IRDX.R2L,IRDX.R2H 

42500 =1111 

42501 CM-SET. CLEAR: 

42502 ; - - ; 

42503 MDR ZEXT(OSR) ; GET PATTERN TO USE INTO PSW 
42504 

42505 .REGI0N/CM0DE.R1L,CM0DE.R1H/CM0DE.R2L,CM0DE.H2H/CM0DE.R3L,CM0DE.R3H 

42506 ; — ; 

42507 MCTEMPO] PSL, ; GET THE CURRENT PSL 

42508 IR<2>? ; BRANCH ON WHETHER SET OR CLEAR BITS 
42509 

42510 =0 ;0 - ; 

42511 CC MCMDR].N0TAND.RCTEMP0:, ; CLEAR THE SPECIFIED CC BITS 

42512 IRDI 
42515 

42514 ;1 ; 

42515 CC MCMDR].OR.R[TEMP0.1, ; SET THE SPECIFIED CC BITS 

42516 IRDI 



CMT098.MCX 
CMOOE.MIC 



D 2 
MICR02 1M(01) P8-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Compatibility Mode : MFPI, MFPD 
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U 00D7, 0080, 05BE.A2B5, 8047, 0166, 8 



U 1A6C, 0C80,05BE,'!.01C,CDD8,0072,2 



U U6E, 0085, A592,A010, 08*^7,0140, 9 



u U6F, OC80,058E,401C,CDD8,0072,2 



U UC9, 0C80, 0592, 4010, 05D8, 0072, 2 



U 03E8, 0085,473c, 0295, 84A7, 0972, A 376* 



U 1672, 0881, 2592, 4010, 00D8, 0072, 2 



Compatibih'ty Mode 



MFPJ, MFPD" 



42517 .TOC 

42518 

42519 ;***************************************************************************** 

MFPx src.rw 

Input (src is memory) MDR src 



42520 
42521 
42522 
42523 
42524 



input (src is register) RNUM ft of register to PUSH 

42525 .RE6iON/JRDX.R1L,IRDX.R1H/IRDX.R2L,JRDX.R2H 

42526 =1 

42527 CM.MFPJ-REG: 

42528 CM.MFPD-REG: 

42529 ; 1 

42530 we R[R6],WB<0>?, 

42531 NEXT/CM.HFPO-TEST.SP 
42532 

42533 .RE6I0N/CM0DE.R1L,CM0DE.R1H/CM0DE.R2L,CM0DE.R2H/CM0DE.R3L,CM0DE.R3H 

42534 =00 

42535 CM.MFPD-TEST.MOOE: 



TEST FOR ODD S? 



;00- 



WRITE R[GPR.R],SIZE[W0RD3, 
CCOPI, NEXT/CO. NOP 



; 1 ■ 

RCTEMPO] MCPC], 
CC0P1,SJZECW0RD], NEXT/CM. MFP-PC 



;n 

WRITE RCGPR.RJ,SJZECW0RD3, 
CCOPI, NEXT/CO. NOP 



NOT REGISTER MODE PC 
PUSH REGISTER 
SET CCS 

REGISTER MODE PC 
GET PC 
SET CCS 

NOT REGISTER MODE PC 
PUSH REGISTER 
SET CCS 



PUSH PC 



42536 

42537 

42538 

42539 

42540 =10 

42541 

42542 

42543 

42544 

42545 

42546 

42547 

42548 CM. MFP-PC: 

42549 

42550 WRITE M[:EMPOJ,SI2ECWORDJ , 

42551 NEXT/CO. NOP 
42552 

42553 ,REGI0N/IRDX.RlL,IRDX.RlH/iRDX,R2L,IRDX.R2H 

42554 CM.MFPD-MEM: 

42555 CM.MFPi-MEM: 

42556 ; — 

42557 VA R[R6] RB-C0NX(2), 

42558 PU5h R8S-,WB<0>?, 

42559 NEXT/CM. MFPD-CHECK.SP 
42560 

42561 .REGION/CMODE.R1L,CMODE.R1H/CMODE.R2L,CMODE.R2H/CMODE.R3L,CM0DE.R3H 

42562 1672: 

42563 FREE. ''672: 

42564 ;0********F0RCE ADDRESS********* 

42565 WRITE MCMDR3,SIZECW0RD], 

42566 CC0P1, NEXT/CO. NOP 



DEC STACK BEFORE PUSHING 
CHECK FOR ODD STACK 



PUSH SRC 
SET CCS 



CMT098.MCX 
CMODE.MK 



u 17?A, 0881, ?59?,A010, ODDS, 0072, 2 
u 172B, OC80,0056,^030,0047,OOFD,9 



U 1668, 0085,';73C,0B95,8^A7,0U6,C 
U 1669, 0C80,0036,^030,00^47,00FD,9 



E 2 
MICR02 1MC01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Compatibility Mode : MFPI, MFPD 

A2567 172A: 

A2568 CM.MFPD-CHECK.SP: 

/.2569 ;0********FORCE ADDRESS*********; 

';2570 WRITE MCMDR],S1ZE[W0RD3, ; PUSH SRC 

^2571 CC0P1, NEXT/CO. NOP ; SET CC*S 

42572 

42573 172B: ;1********FCRCE ADDRESS*********; 

42574 NEXT/IE. CM. ODD ; CAUSE ODD ADDRESS TRAP 
42575 

42576 1668: 

42577 CM.MFPD-TEST.SP: 

42578 ;0********F0RCE ADDRESS********* 

42579 VA R6 RB"C0NX(2) RNUM.EQ.7?, 

42580 PUSh RBS-, 

42581 NEXT/CM. MFPD-TEST. MODE 

42582 1669: 

42583 ;1********F0RC£ ADDRESS*********; 

42584 NEXT/JE.CM.ODD ; CAUSE AN ODD ADDRESS TRAP 



Page 1047 j 



DEC STACK BEFORE PUSHING 
SAVE STATE 



CMT098.MCX 
CMODE.MIC 



F 2 
MICRO? 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Compatibility Mode : MTPI, MTPD 
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U 03F.9, OA81,B0O4,72B5,8AA7,0UC,A 



U UCA, 0C85,573D,0A[)5,8050,0U9,4 
U UCB, 0C8O,OO36,AO30,00A7,0OF0,9 

U U9A, OC80,003A,403D,8AA7,OU7,0 
U U95, 0C80,0036,';88C,C0A7,0V*7,0 



U U70, 0083, 2592, 401C,4DDA, 0072, 2 



Mi72. 0881, 2002, A29D,8C87,0U9, 6 



U U73, 0083, 2592, AOU, ADDA, 0072, 2 



Compatibility Mode 



MTPI, MTPD" 



42585 .TOG 

42586 

42587 ■*i^***'***********«******iv***************************************************** 

42588 ; MTPx dst.ww 

42589 ; Input (dst is memory) VA Address of dst 

42590 ; 

42591 ; Input (dst is register) RNUM tt of register to WRITE 

42592 •*******************************************************************'''********* 

42593 .REGI0N/IRDX.R1L,IRDX.R1H/IRDX.R2L,IRDX.R2H 

42594 CM.MTPO: 

42595 CM.MTPI: 
42596 

42597 VA RCR6] Q MCVA], 

42598 W8<0>? 
42599 

42600 .REGI0N/CM0DE.R1L,CM0DE.R1H/CM0DE.R2L,CM0DE.R2H/CM0DE.R3L,CM0DE.R3H 

42601 14CA: ;0********rORCE ADDRESS*********; 

42602 READ, 

42603 RCR6J R8+C0NX(2) ,PUSH R8S+, 

42604 FLAG37, NEXT/CM. MTPI-TEST.REGMOD ; 

42605 14CB: 

42606 ;1********F0RCE ADDRESS** *******; 

42607 NEXT/JE.CM.ODD 

42608 =0 

42609 CM.MTPI-TEST.REGMOD: 

42610 ;0-— - ; 

42611 VA^Q, 

42612 NEST/CM.MTP-WRITE 
42613 

42614 ;1— - ; 

42615 RNUM.EQ.7? 

42616 =00 

42617 CM.MTP-WRITE: 



GET ADDRESS OF STACK 

CHECK FOR ODD STACK ADDRESS 



READ STACK 

POP SP AND TEST FOR REG MODE PC 

TEST FOR REGISTER MODE 



CAUSE ODD ADDRESS TRAP 



RESTORE VA 



TEST FOR POSSIBLY WRITTING PC 



42618 

42619 

42620 

42621 

42622 

42623 =10 

42624 

42625 

42626 

42627 

42628 

42629 

42630 

42631 



;00- 

RCDST.R].SIZ MCMDR3,SIZECW0RDJ, 

WRITE NOTREGTCCOPI, 

NEXT/CO. NOP 



;10 

PC MCMDR], 
CCOP1,SIZECWORD], 
WB<0>?, NEXT/CM. TEST. PC 



; 11 

RCDST.R],SIZ MCMDR], SIZElWORDJ, 
WRITE NOTRE6,CCOP1, 
NEXT/CO. NOP 



NOT REG MODE PC 

WRITE REGISTER IF REG MODE 

WRITE MEMORY IF MEM MODE SET CC'S 



REG MODE PC 

WRITE PC 

SET CC'S 

TEST FOR ODD ADDREI^S 

NOT REG MODE PC 

WRITE REGISTER IF REG MODE 

WRITE MEMORY IF MEM MODE SET CC'S 



CMT098,MCX 
CMODE.MIC 



6 2 
M1CR02 1M(01) 28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Compatibility Mode : RTJ, RTT 



Page 10'^9 



U 017F, 0A56,15BE,A2B5,85E7,0UD,0 



UCC, 0C8^,073D, 0025, 8050, OUC,D 

U 1ACD, 0A81. 2016, A01D, 8487. OUCE 

U UCf, 008S,^^B7,0010,00A7,0UC,F 

u KCF, OD80-OC12,0670,F827,OUO,8 



1 1 



Compatlbuity Mode 



: RTi, RTT 



42632 .TOC 
42633 

42635 ; RT] 

42636 ; RTT 

42637 ;*************«*************•************************************************* 

42638 . REGION/ JRDX.R1L,IRDX.R1H/IRDX.R2L,]RDX.R2H 

42639 =1111 

42640 CM.RTI: 

42641 CM. RTT: 

42642 ; 1 11 1 

42643 MCTEMPI] RCR6],MDR ZEXT(OSR), 

42644 SET FLAGS, WB<0>?, 

42645 NP^T/CM-TEST.OSR 
42646 

42647 .REGION/CMODE.R1L,CMODE.R1H/CMODE.R2L,CMODE.R2H/CMODE.R3L,CMODE.R3H 
42648 

42649 CM. RTJ, CONTINUE: 
42650 

READ, 

RCR6J RB+C0NX(4) 



GET ADDRESS OF STACK 

CHECK FOR ODD STACK ADDRESS 

60 CHECK FOR RESERVED OPERANDS 



42651 
42652 
42653 
42654 
42655 
42656 
42657 
42658 
42659 

42660 
42661 
42662 



READ STACK 
POP STACK 



PC.ZEXT(MCMDR]),SIZEC'JORD] 
RCTEMPO] MCMDR].RRJ6 



PSW MCTEMP0J.AND.ZLIT0C1F], 
JR<2-0>? 



STUFF PC FROM STACK 

GET DATA TO STUFF PSW WITH 



WRITE CC INFO INTO PSW 
TEST FOR RTT (BIT 2 SET) 



L 



CMT098.MCX 
CMODE.MIC 



H 2 

MICR02 1MC01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Compatibility Mode : RTJ, RTT 
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U UOB, 0A81,A592,'!.2B0,00A7,01A9,6 

U UOF, 0C86, 0036, A030, 0087, 0166, A 

U 166A, 0980, 0C95,803A, 0007, 01A0,B 

U U96, 0080,0036,A130,OOA7,003F,9 

u U97, OC80,0036,A6FO,0087,OU7,6 

U U76, 0C80,0036,A030,00A7,00FD,9 

U 1A77, 0080,0036,A130,OOA7.003F,9 



J UDO, 0581,3C12,0A^1,C0A7,0U9,8 

U UD1, Otb0,0036,A030,00A7,00FD,9 

U V.98, 0C80, 0036, AC50,00A7, 0010, F 

U U99, 0880, 1002, A580,8AA7, QUI, 

U U11, OC8O,0O36,AO30,0OA7,0OFD,A 

U U1?, 0C8A, 0730,0895, 8050, 0U6, 8 



A2665 =011 

A266A CM.RTI-TEST.PC: 

A2665 ;01 1 

^2666 WB MCPC], 

42667 W8^0>?, NEXT/CM. TEST, PC 

A2668 

A2669 ; 1 11 

42670 MLTEMPOJ PSL 

42671 

42672 166A: ;*****»**»fORCE ADDRESS*********; 



PSL MCTEMP0J.ANDNOT.ZLJT24C80J, 
NEXT/CM.RTI-TEST.PC 



; RTI 

; DRiVE PC TO WBUS TO TEST 

; TEST FOR ODD ADDRESS 

; RTT 

; GET CURRENT PSL 



CLEAR TP SO TRAP WON'T OCCUR 



42673 
42674 

42675 =0 

42676 CM. TEST. PC: 

42677 ;0 

42678 JRD1 
42679 

42680 CM. TEST. PC. ODD: 

42681 ;1 

42682 WB PSL, 

42683 W8<31-30>? 
42684 

42685 =10 ;10 

42686 NEXT/IE. CM. ODD 
42687 

42688 ;n-— — .«.. 

42689 IRD1 
42690 

42691 14D0: 

42692 CM-TEST. GSR: 

42693 ;»r«r*******FORCE ADDRESS*"*******; 

42694 we MCMDR3.AND.ZLJT0C383, 

42695 WX.EO.O?, NEXT/CM-TEST. OSRI ; TEST FOR RESERVED OPERAND 
42696 

42697 14D1; ;*********forcE ADDRESS*********; 



PC NOT ODD 
ALL OK 



PC ODD 
READ PSL 
TEST TP BIT 

TP CLEAR DO ODD ADDRESS TRAP 
BACK TO NATIVE MODE 

TP SET 

LET THE HARDWARE DO THE WORK 



42698 NEXT/JE.CH.ODD 

42699 

42700 =0 

42701 CM-TEST. OSRI: 
42702 

42703 NEXT/IE. CM. RESOP 

42704 

42705 

42706 VA MCTEMP1], 

42707 FL?^6<2-0>?,NEXT/CM-TEST.0SR.C0NT 

42708 =000 

42709 CM-TEST. GSR. CONT: 

42710 =001 ;001 - 

42711 NEXT/IE. CM. FAULT 
42712 

4271^ ;0U) 

42714 RUD, 

42715 R6 Ra*C0NX(2) RNUM.EQ.7?, 

42716 NE3!T/CM,RTS, CONTINUE 
42717 



CAUSE ODD ADDRESS TRAP 



TAKE A RESERVED OPERAND FAULT 



LOAD VA FOR RTS 
SEE WHERE WE CAME FROM 



CONTINE FROM iOT OR BPT 

CONTINUE FROM RTS 
GET SAVED REGISTER 
POP SP 
TEST FOR RET PC 



CMT098.MCX 
CMODE.MIC 



MICRO? 1M(01) 28-NOV-83 16:30:35 
Compatibility Mode : RT], RTT 



2 
CLOKX 



Rev 13.00, Clock rate = 160ns 
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u HU, 0080,1016, 'iOID^SAA/^OUCC 



A2718 =100 
A2719 
A27?0 
A2721 = 



;100 

VA 2rxT(M[TEMP1]), 

SI7ECW0R0D, NEXT/CM. RTJ .CONTINUE 



; CONTINUE FROM RTi RTT 

;ZERO EXTEND VA INCASE OF UNALIGNED READ 



CMT098.MCX 
CMODE.MIC 



MICR02 1MC01) 28-NOV-83 

Comp Mode Operand Specifier 



J 2 
16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
: CM. OS. RED 
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U 02D0, OC81,200'!.,707C,CA67,OOOOJ 



U 02D1, 0481,2592, 5030, 00A7,0UD, 2 



U 02D2, OA80,05BE,A87C,C4A7,OU9,A 



U 02D3, 0''.81,A002,A030,ci4A7,OU9,A 



U 02D4, 0081, 2004, 787C,CAA7,0U9,C 



U 0205, 0881, 2004, 787t,C4A7,0H9,E 



U 02D6, 0881,200A,72BUC4A7,0UA,E 



U 02D7, 0C81,7016,485D,A4A7,01A9,A 



u 02D8, OC81,4737.203C,C047,OUO,6 



Comp Mode Operand Specifier 



CM. OS. RED' 



42722 .TOC " 
42723 

42724 ;*******«**»«*********************************(******************************** 

42725 ; MDR is saved in the Q-register and is always destroyed. 

42726 ; Evaluates read type operands and places the result in MDR. 

42727 ; MTEMPO is destroyed. 

42728 ; Read access for the operand is checked. 

42729 '***************************************************************«************** 

42730 ' 

42731 .REGJ0N/JRDX.R1L JRDX.R1H/iRDX,R2LJRDX.R2H 

42732 =0000 

42733 CM. OS. RED: 



42734 
42735 
42736 
42737 
42738 
42739 
42740 
42741 
42742 
42743 
42744 
4c.745 
427^16 
42747 

42748 
42749 

42750 
42751 
42752 
42753 
42754 
42755 
42756 
42757 
42758 
42759 
42760 
42761 
42762 
42763 
42764 
42765 
42766 
42767 
42768 
42769 
42770 
42771 
4277? 
42773 
42774 



;0000 

Q MCMDR3 MDR RCGPR.R3, 
IRDX CI] 



;0001 ' • 

Q MCMDR], 
NEXT/CM.OS.RED-REGPC 



;0010 

VA RC6PR.R], 

ODD ADDRESS?. 

NEXr/CM. OS. RED-ODD. CHECK1 



;0011 

VA MCPC], 

NEJ?T/CM. OS, RED-ODD. CHECK1 



: 0100 

Q MCMDR] VA RCGPR.R], 

ODD ADDRESS?, 

NEXT/CM, OS. RED-ODD. CHECK2 



;0101 - 

MCMDR] VA RCGPR.R], 

ODD ADDRESS?, 

NEXT/CM, OS. RED-ODD. CHfCK3 



;0110 

MCMDR] VA RCGPR.R], 

W5<0>?, 

NEXT/CM. 0SR-GET,JND.1 



;0111 

VA ZEXKXB) PC PC*2, 

ODD ADDRESS?, 

NEXT/CM. OS. RED-ODD. CHECK1 



;1000 

D CONX.SIZ,SJZECJDEP], 
PDSH RBS-, RCGPR.R], 
NEXT/CM, OS, RED-AUTO. DEC 



Rn REGISTER MODE 

PLACE OPERAND (GPR(RNUM)) IN MDR 

SAVE MDR IN BEFORE CLOBBERING IT 

PC REGISTER MODE PC 
SAVE MDR IN GREG 



(Rn) REGISTER DEFERRED MODE 
ADDRESS OF OPERAND IS PLACED IN VA 
TEST FOR ODD ADDRESS 



(PC) REGISTER DEFERRED MODE PC 
ADDRESS OF OPERAND IS PLACED IN VA 
ALREADY KNOW IT'S EVEN BUT SAVE A WORD 

(Rn)+ AUTOINCREMENT MODE 
GET OPERAND ADDRESS FROM REGISTER 
TEST FOR ODD ADDRESS 
ALSO SAVE MDR IN 

(SP)+ AUTOINCREMENT MODE SP 
GET OPERAND ADDRESS FROM REGISTER 
TEST FOR ODD ADDRESS 
ALSO SAVE MDR IN Q 

a(Rn)+ AUTO-INC DEFERRED MODE 
GET ADDRESS OF ADDRESS OF OPERAND 
TESl FOR ODD ADDRESS 
FINNISH IN THE COMMON ROUTINE 

a#Addr AUTO-INC DEFERRED MODE PC 
GET ABSOLUTE ADDRESS FROM I-STREAM 
TEST FOR ODD ADDRESS 



"(Rn) AUTO-DECREMENT MODE 
GET AMOUNT TO DECREMENT BY 
SAVE REGISTER STATE 
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U 02D9. 0C83,^73C,085C,C^A7,09A9,A 379* 



U 02DA, 0483,A75C,0B9C,C4A7,0U7,8 
U U2DB, OD81,AC10,0030JAA7,01AD,A 

U 02DC, 0A81//815,085C,EAA7,09A9,A 352* 

U 020D, 0881,7816.A85D.A407,OH9,A 

i) 02DE, 0480,05Bc,'^BBC,C0A7,0U8,A 

J OaDF, 0C81,2592,5O30,O0A7,0UD,5 



U UD2, 0881, A002,A07D, 8467, 0000 J 



U 1A9A, 0881,2592,5070.0050.0000,1 
U U9B, OC80,0036,/.050,OOA7.00FD,9 



;1001 

VA RCGPR.RD.SIZ RB-C0NX(2), 

PUSh RBS-, 

ODD ADDRESS?, 

NEXT/CM. OS. RED-ODD. CHECK1 



;1010 

VA RC6PR.R].SJZ RB-C0NX(2), 

PUSH RBS-, 

RNUM.EQ.7?, 

NEXT/CM, 0SR-6ET.JND. 2 



;1011 ' 

VA MCPCJ-ZLIT0C2], 
NE5?T/CM.0S.RED-ADEC.PC 



; 1 100 • 

VA SEXT(XB)+RC6PR.R] PC PC+2, 

ODD ADDRESS?, 

NEXT/CM. OS. RED-ODD. CHECKl 



;1101 

VA PC+SEXT(XB)+2 PC PC+2, 

ODD ADDRESS?, 

NEXT/CM. OS. RED-ODD. CHECK1 



;1110 ■ 

we RCGPR.R], 

RNUM.EQ.7?, 

NEXT/CM. OSR-GET.JND. 3 



-(SP) AUTO-DECREMENT MODE SP 
OPERAND ADDRESS IS 6PR(RUNM) - SIZE 
SAVE REG CONTENTS FOR LATER 
TEST FOR ODD ADDRESS 



A2775 

42776 

42777 

42778 

42779 

42730 

42781 

42782 

42783 

42784 

42785 

42786 

42787 

42788 

42789 

42790 

42791 

42792 

42793 

42794 

42795 

42796 

42797 

42798 

42799 

42800 

42801 

42802 

42803 

42804 

42805 

42806 CM.OS.RED-JMED: 

42807 ; 1 1 1 1 

4?808 Q MCNDRJ, 

42809 nFXT/CM.OS.RED-JMMEDJATE 

42810 

42811 ,REGJON/CMODE.R1L,CMODE.R1H/CMODE.R2L,CMODE.R2H/CHODE.R3L.CMODE.R3H 

42812 CM.OS.RED-REGPC: 
42813 

42814 MDR MCPC], 

42815 IRD5! [ID 

42816 =0 

42817 CM. OS. RED-ODD. CHECK1: 

42818 ;0 

42819 READ,S1Z£CIDEP3, 

42820 MCMDR]. 

42821 IRDX [13 

42823 ;1 

42824 NEXT/IE. CM. ODD 



5)-(Rn) AUTO-DEC DEFERRED MODE 
OPERAND ADDRESS IS GPR(RUNM) - SIZE 
SAVE REG CONTENTS FOR LATER 
TEST FOR SPECIAL CASE 
FINNISH W THE COMMON ROUTINE 

-iPC) AUTO-DECREMENT MODE PC 

AUTO-DEC PC BY 2 ALWAYS 



X(Rn) INDEX MODE 

OPERAND ADDRESS IS REG + DISP 

CHECK FOR ODD ADDRESS 



Addr X(PC) RELATIVE MODE 
ADDRESS OF OPERAND IS PC + DISP 
CHECK FOR ODD ADDRESS 



aADDR aX(Rn) INDEX DEFERRED MODE 
MUST DO THIS FOR SPASTA 
TEST FOR REGISTER MODE 
FINNISH IN THE COMMON ROUTINE 



ffCObiS IMMEDIATE MODE 

SAVE MDR BEFORE CLOBBERING IT 



PLACE OPERAND PC INTO MDR 



ADDRESS OK 

GET OPERAND INTO MOR 

SAVE OLD MDR BEFORE KILLING IT 



ODD ADDRESS 
BAD NEWS 
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u U9C, 0881,573d, 205c, C050, OHO. 3 
J U9D, OC80,0036,A030,OOA7,OOFD,9 



u UD3, O882,05B2,4O5C,CO47,O00OJ 



U U9F, 0883,573D,005C,CO50,O000J 

U 149F, OC80,0036,A030,0047,OOfp,9 

U KDA, 088^8002, 403D, 8487,0149, A 

U UD5, Ot81,700?,A01D,A467,OUC,0 



UP6, 0C82,0023,085C,C4A7,0949,A 3';7* 



42825 =0 

42826 CM.0S.REb-0DD,CHECK2: 

42827 ;0 

42828 READ, 

42829 D R[GPR.R]+CONX.SIZ,PUSH RBS+, 

42830 STZECJDEP], 

42831 NEXT/CM, OS. RED-ODD. CHECK2A 
42832 

42833 ;1- - 

42854 NEXT/iE.CM.ODD 

42835 

42836 CM. OS. RED-ODD. CHECK2A: 

42837 

42838 R[GPR.R].SI2_D, 

42839 SIZECWORD], 

42840 IRDX CI] 

42841 =0 

42842 CM. OS. RED-ODD. CHECK3: 

42845 ;0- 

42844 READ, 

42845 RCGPR.R].S12.R8+C0NX(2), 

42846 PUSH RBS+, 

42847 IRDX CI] 
42848 

42849 ;1 

42850 NEXT/JE.CM,0DD 
42851 

42852 CM.OS,RED-ADEC.PCr 

42853 ; -- 

42854 PC MCVA], 

42855 NE5?T/CM. OS. RED-ODD. CHECK1 
42856 

42857 CM, OS. REP-IMMEDIATE: 

42858 ; 

42859 MDR XB PC PC+2, 

42860 NEXT/CM.lf5DX 
42861 

42862 CM, OS. RED-AUTO. DEC: 
42863 

42864 VA RCGPR.R],SjZ RB-D, 

42865 SJ7ECW0RD],0DD ADDRESS?, 

42866 NEXT/CM. OS. RED-ODD. CHECKI 



ADDRESS OK 

GET OPERAND FROM MEMORY 
UPDATE REGISTER INTO DREG 
SIZE DETERMINED BY INSTRUCTION 



ODD ADDRESS 
BAD NEWS 



AUTO-INC GPR REGISTER 

BE SURE TO WRITE ALL 16 BITS 



ADDRESS OK 

GET OPERAND INTO MDR 

UPDATE REGISTER BY TWO 

SAVE STATE IN CASE OF ERRORS 



ODD ADDRESS 
BAD NEWS 



AUTODEC THE PC 



GET IMMEDIATE DATA FROM XB 
LET PC SETTLE 



OPERAND ADDRESS IS GPR(RUNM) - 
TEST FOR ODD ADDRESS 



SIZE 
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U 02E0, O';51,^0O4,707C,CA67, 0000,1 



LJ 02E1, 0C51,2592,5030,00A7,0UD,2 



U O^E?, 0A80,058F.^87C,CAA7,0UA,0 



U 0?E3, 0A81,A00^,^03D,8^A7,0UA,0 



u CVEA, 0881,?00A,787C,C^A7,0HA,2 



U 0^E5, 0881,a00A/787C,C^A7,0UA,^ 



U 02E6, 08^1,200A,72BC,CAA7,OUA,E 



u 0^57, Of81,7016,A85D,AAA7,OlMA,0 



Comp Mode Operand Specifier 



A2867 .TOC 

A2868 

A2869 

A2870 

A2871 

42872 

A2873 

A287A 

A2875 

A2876 

A2877 .REG10N/JROX.filL,IRDX.RlH/JfiDX.R2L,IftDX.R2H 

42878 =0000 

42879 CM. OS. MOD: 



CM. OS. MOO" 



****************************************************************************** 
MDR is saved in the Q-register and is always destroyed. 
Evaluates modify type operands and places the result in MDR. 
MTEMPO is destroyed. 
Write access for one byte is checked 



42880 

42881 

42882 

42883 

42884 

42885 

42886 

42887 

42888 

42889 

42890 

42891 

42892 

42893 

42894 

42895 

42896 

42897 

42898 

42899 

42900 

42901 

42902 

42903 

42904 

42905 

42906 

42907 

42908 

42909 

42910 

42911 

42912 

42913 

42914 

42915 

42916 

^2917 

42918 



;0000 

Q MCMDR3 MDR REGPR.R], 
SFT FLAG2, " 
IHDX [13 



;0001 ■• 

MEMDR], 
sFT FLAG2, 
NEXT/CM-OS. RED-REGPC 



;0010 

VA RE6PR.R3, 

ODC ADDRESS?, 

NEXT/CM. OS. MOD-ODD, CHECKl 



,0011 

VA MCPC], 

NE5?T/CM. OS. MOD-ODD. CHECKl 



;0100 - ' 

MCMDR] VA RCGPR.R:, 

ODD ADDRESS?, 

NEXT/CM. OS. MOD-ODD. CHECK2 



;0101 ■ 

MCMDR] VA REGPR.R], 

ODD ADDRESS?. 

NEXT/CM. OS. MOD-ODD. CHECK3 



;0110"- 

Q MCMDR] VA RC6PR.R], 
SFT FLAGO, " 

we<o>?, 
next/cm.osr-get.jnd.i 



;om 

va zexkxb) pc pc + ?, 
odP address?, " 

NEXT/CM. OS. mod-odd. CHECKl 



Rn REGISTER MODE 
PLACE OPERAND (GPR(RNUM)) IN MDR 
TO TELL XOR ABOUT REGISTER MODE 
SAVE MDR IN Q BEFORE CLOBBERING IT 

PC REGISTER MODE PC 

SAVE MDR IN OREG 

TO TELL XOR ABOUT REGISTER MODE 



(Rn) REGISTER DEFERRED MODE 
ADDRESS OF OPERAND IS PLACED IN VA 
TEST FOR ODD ADDRESS 



(PC) REGISTER DEFERRED MODE PC 
ADDRESS OF OPERAND IS PLACED IN VA 
ALREADY KNOW IT*S EVEN BUT SAVE A WORD 

(Rn)+ AUTOINCREMENT MODE 
GET OPERAND ADDRESS FROM REGISTER 
TEST FOR ODD ADDRESS 
ALSO SAVE MDR IN Q 

(SP)+ AUTOINCREMENT MODE SP 
G2T OPERAND ADDRESS FROM REGISTER 
TEST FOR ODD ADDRESS 
ALSO SAVE MDR IN Q 

a(Rn)+ AUTO-INC DEFERRED MODE 

GET ADDRESS OF ADDRESS OF OPERAND 

INFO FOR COMMON ROUTINE 

TEST FOR ODD ADDRESS 

FINNISH IN THE COMMON ROUTINE 

a#Addr AUTO-INC DEFERRED MODE PC 
GET ABSOLUTE ADDRESS FROM I-STREAM 
TEST FOR ODD ADDRESS 
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u 02E8, 0C81,A737,Z03C,C0A7,0UD,9 



1-' 02E9, OC83,A73C,085C,rAA7,094A,0 379* 



J 02EA, 0A^3,':.7bC,089C,CAA7,0U7,8 



U 02EP, OD8UAC10,0030,UA7,OUD,8 



L' 0?bC, 0';81,7815,085C,E4A7,09AA,0 352* 



o 0:E0, 0881, 7816, A85D,AA07,OUA,0 



u O^fF, O^'^0,O58l,AeeC,r047,0U8,^. 



u OatF, 0A81,AOO2,^O3D,8^A7,002D,F 



J HAO, 0081, 2592, 5070,OU5A,OOOOJ 
U UA1, OC80,0036,^030,OOA7,OOFD,9 



;1000 ■ 

D CONX.SIZ^SIZECIDEPD, 
POSH RBS",R[6PR.RD, 
NEXT/CM. OS. MOD-AUTO. DEC 



-(Rn) AUTO-DECREMENT MODE 

GET SIZE TO DEC REGISTER BY 
SAVE REGISTER STATE 



;1001 

VA RCGPR.RD.SI2 Ra-C0NX(2), 

PUSH RBS-, 

ODD ADDRESS?, 

NEXT/CM. OS. MOD-ODD. CHECK1 



; 1 010 

VA RCGPR.RD.SIZ R8-C0NX(2), 

PUSH RBS-, 

SET FLAGO, 

RNUM.EQ.7?, 

NEXT/CM. OSR-GET.IND. 2 



;1011 ■ 

va mcpc3-2lit0e2], 
neJJt/cm.os.mod-adec.pc 



"(SP) AUTO-DECREMENT MODE SP 
OPERAND ADDRESS IS GPR(RUNM) - SIZE 
SAVE REG CONTENTS FOR LATER 
TEST FOR ODD ADDRESS 



a-(Rn) AUTO-DEC DEFERRED MODE 
OPERAND ADDRESS IS GPR(RUNM) - SIZE 
SAVE REG CONTENTS FOR LATER 
IN'^O FOR COMMON ROUTINE 
TCST FOR SPECIAL CASE 
rINNISH IN THE COMMON RDUTINc 

-(PC) AUTO-DECREMENT MODE PC 
AUTO-DEC PC BY 2 ALWAYS 



;1100 

VA SEXT(XB)+R[6PR.R] PC PC+2, 

ODC ADDRESS?, 

NEXT/CM, OS. MOD-ODD. CHECK1 



X(Rn) INDEX MODE 
OPERAND ADDRESS IS REG + 
CHECK ^0R ODD ADDRESS 



^2919 

A2920 

A2921 

^2922 

A2923 

A293^ 

42925 

42926 

42927 

42928 

42929 

42930 

42931 

4:^932 

4c'933 

4?934 

42935 

4?936 

42937 

42938 

4;:939 

42940 

42941 

42942 

42943 

^2944 

42945 

42946 

42947 

42948 

42949 

42950 

42951 

42952 

42Q53 

42s:;4 

42955 

42956 

42957 

42958 

42959 

42960 

42961 .REG10N/CM0DE.RlL,CM0Dt.RlH/CM0DE.R2L,CM0DE,R?H/CM0DE,Pr ,CM0DE.R3H 

42962 =0 

42963 CM. OS. MOD-ODD. CHECK1: 

42964 ;0 

42965 READ. MOD, SIZECIDEP], 

42966 Q MCMDR3, 

42967 JRDX C1] 
42968 

42969 ;1 

42970 NfcXT/IE.CM.ODD 



DISP 



;1101 

VA PC+SEXT(XB)+2 PC PC+2, 

ODD ADDRESS?, 

NEXT/CM. OS. MOD-ODD. CHECK1 



;1110 • 

WB REGPR.R], 

SET FlAGO, 

RNUM,EQ.7?, 

NEXT/CM. GSR-GET. IND. 3 



;1111 

VA MCPC], 

neSt/cm.os.red-imed 



Addr X(PC) RELATIVE MODE 
ADDRESS OF OPERAND IS PC + DISP 
CHECK FOR ODD ADDRESS 



SADDR aX(Rn) INDEX DEFERRED MODE 
MUST DO THIS FOR SPASTA 
INFO FOR COMMON ROUTINE 
TEST FOR REGISTER MODE 
FINNISH IN THE COMMON ROUTINE 

#CONS IMMEDIATE MODE 

GET ADDRESS OF IMMEDIATE DATA 



ADDRESS or 
GET OPERAM 
SAVE OLD H: 



ODD ADDRESS 
BAD NEWS 



MDR 
ORE KILLING IT 
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u HA2, 088U573O,3O3C,C05A,0UD,7 
U UA3, 0C80,0036,4030,00A7,00FD,9 



J UD7, 0883, 0562, ^05C,C0A7, 0000,1 



U UAA, 0083, 573D, 005c, C05/i, 0000,1 
U U.A5, Ot80,0036,/*050,OOA7,OOFD,9 

U UD8, 0881,a00^,A03P,8/i87,0U9,A 



U UD^/, 0L8^,0023,085C,(y«A7,09AA,0 3*^7* 



^2971 =0 

A2972 CM, OS, MOD-ODD. CHECK2: 

A2973 ;0 ■ 

A297A READ.MOD- 

*;2975 D R[6PR.R] + C0NX.SJZ, 

A2976 POSH Res+,S1ZBC]DEPJ, 

A2977 NEXT/CM. OS. MOD-ODD. CHECK2A 

A2978 

A2979 ;1 ■ 

-!.2980 NEXT/JE,CM,ODD 

^^2981 

^2982 CM. OS. MOD-ODD. CHECK2A: 

^2983 ; - — - 

^298^ R[6PR.R].SIZ D, 

'!.2985 SIZECWORD], 

^2986 IRDX CI] 
'^2987 =0 
^2988 CM. OS. MOD-ODD. CHECK3: 

^2989 ;0 ' 

^2990 READ. MOD, 

42991 R[GPR.R].S1Z.R8+C0NX<2), 

A2992 PUSH RBSt, 

^2993 IRDX CI] 

^299^ 

42995 ;1 

4?996 NEXT/IE. CM, ODD 

42997 

42998 CM.OS.MOD-ADEC.PC: 

42999 

43000 PC MCVA], 

43001 NEXT/CM. OS. RED-ODD. CHE CK1 
4 3002 

43003 CM. OS, MOD-AUTO. DEC: 

43004 ; 

45005 VA RCGPR.R].S1Z,RB-D, 

45006 SJ7ECW0RD],0DD SDDRESS?, 
43007 NEXT/CM. OS, MOD-ODD. CHECKI 



ADDRESS OK 

READ OPERAND FROM MEMORY 
INC REGISTER AMD SAVE IN D 
SAVE STATE OF REGISTER 



ODD ADDRESS 
BAD NEWS 



UPDATE REGISTER 
WRITE ALL 16 BITS 



ADDRESS OK 

GET OPERAND INTO MDR 

UPDATE REGISTER BY TWO 

SAVE STATE IN CASE OF ERRORS 



ODD ADDRESS 
BAD NEWS 



AUTODEC THE PC 



OPERAND ADDRESS IS GPR(RUNM) - SIZE 
TEST FOR ODD ADDRESS 
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ij 02F0, 0859,2592, 5070, 00A7, 0000,1 



U 02F1, 0859,2592, 5070, 00A7, 0000,1 



U 02F2, 0^86.058E,/*87C,CAA7,OUA,6 



U 02F3, 0^87,A002,405D,8^A7,0UA,6 



U 02F^, 0887,200A,787C,CAA7,0V*A,8 



U 02f5, 0087,200A,787C,CAA7,OUA,A 



U 02F6, 00AF,200A,728C,CAA7,0UA,E 



U 0?n, 0C87,7016,^85D,AAA7,01hA,6 



Comp mode Operand Specifier 



A3008 JOC 

^3009 

43010 

43011 

43012 

43013 

43014 

43015 

43016 

43017 

43018 .RE61ON/JftDX.RlL,IR0X.RlH/JRDX.R2L,iR0X.R2H 

43019 =0000 

43020 CM.OS.WRT: 



CM.OS.WRT" 



MDR is saved in the Q-register and is always destroyed. 

Evaluates write and address type operands and places the result in MDR. 

MTEMPO also gets the result 

No access is checked 



43021 

43022 

43023 

43024 

43025 

43026 

43027 

43028 

43029 

43030 

43031 

43032 

43033 

43034 

43035 

43036 

43037 

43038 

43039 

43040 

43041 

45042 

43043 

43044 

43045 

43046 

43047 

43048 

43049 

43050 

43051 

43052 

43053 

43054 

43055 

43056 

43057 

45058 

43059 



;0000 

Q MCMDR], 
SFT FLAG3, 
JRDX CI] 



;0001 

Q MCHDR], 
SFT FLAG3, 
JRDX [1] 



;0010 

VA MCTEMPO] RC6PR.R], 

ODE ADDRESS?, 

NEXT/CM. OS. WRT-0DD.CHECK1 



; 001 1 

VA MTEMPO PC, 
NE3!1/CM.05,WRT-0DD.CHECK1 



;0100 • 

MDR VA MTEMPO RCGPR.R], 
ODD ADDRESS?, " 
NEXT/CM. OS. WRT-0DD.CHECK2 



;0101 ' 

Q MDR VA MTEMPO REGPR.R], 
ODd ADDRESS?, " 
NEXT/CM. OS. WRT-0DD.CHECK3 



;0110 

Q MDR VA MTEMPO RCGPR.R], 

SET FLAGT, 

W8<C>?, 

NEXT/CM. GSR-GET. IND.1 



;0111 

VA MTEMPO ZEXT(X8) PC PC+2. 

ODD ADDRESS?, 

NEXT/CM. OS. WRT-0DD.CHECK1 



Rn REGISTER MODE 

SAVE MDR IN Q TO BE CONSISTANT 

SET FLAG3 TO INDICATE REGISTER MODE 



PC REGISTER MODE PC 

SAVE MDR IN Q TO BE CONSISTANT 

SET FLAG3 TO INDICATE REGISTER MODE 



(Rn) REGISTER DEFERRED MODE 
ADDRESS OF OPERAND IS PLACED IN VA 
TEST FOR ODD ADDRESS 



(PC) REGISTER DEFERRED MODE PC 
ADDRESS OF OPERAND JS PLACED IN VA 
ALREADY KNOW IT'S EVEN BUT SAVE A WORD 

(Rn)+ AUTOINCREMENT MODE 
GET OPERAND ADDRESS FROM REGISTER 
TEST FOR ODD ADDRESS 
ALSO SAVE MDR IN Q 

(SP)+ AUTOINCREMENT MODE SP 
GET OPERAND ADDRESS FROM REGISTER 
TEST FOR ODD ADDRESS 
ALSO SAVE MDR IN Q 

a(Rn)+ AUTO-INC DEFERRED MODE 

GET OPERAND ADDRESS FROM REGISTER 

INFO FOR COMMON ROUTINE 

TEST FOR ODD ADDRESS 

FINNISH IN THE COMMON ROUTINE 

a#Addr AUTO-INC DEFERRED MODE PC 
GET ABSOLUTE ADDRESS FROM I-STREAM 
TEST FOR ODD ADDRESS 



CMT098.MCX 
CMODE.MIC 



D 3 
MICR02 1M(01) ?8-N0V"83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 

Comp mode Operand Specifier : CM.OS.WRT 



Page 1059 



U 02F8, 0^81,A737,203C,C0A7,0UD,E 



U 02F9, 0C83,475C,085C,C047,094A,C 379* 



U 02FA, 0CAB,473C,0B9C,CAA7,0U7,8 



U 02F8, 0D81,AC10,0030JA87,0UD,C 



U 02FC, 0^87,7815,001C,EAA7,0UD,A 



U 02FD, 0087,7816,A01D,AA07,OUD,A 



U 02FB, 0C'^8,05BE,^BBC,C0A7,01A8,4 



U 02FF, OA87,A002,A03D,84A7,OUD,D 



U UOA, 0A85, 6592,^870, 00^7, QUA, 6 



;1000 

D C0NX.S1Z,SIZECIDEP], 
POSH RBS-,R[GPR.R], 
NEXT/CM. OS. WRT-AUTO. DEC 



;1001" ' 

R[6PR.R].SIZ RB-C0NX(2), 

PUSH RBS-, " 

ODD ADDRESS?, 

NEXT/CM. OS. WRT-ODD. CHECKS 



;1010 

VA RC6PR.R].SIZ_R8"'C0NX(2), 

PUSH R6S-, 

SET FLAG1, 

PNUM.EQ.7?, 

NEXT/CM. OSR-GET.JND. 2 



;1011 

PC MCPCJ-ZLIT0C22, 
NE5?T/CM.0S.WRT-ADEC.PC 



;1101 

VA MTEMPO PC+SEXT(XB)+2 PC PC+2, 
NEXT/CM. OS. WRT-ODD. CHE CK1A 



;1110 • 

WB REGPR.R], 

SFT FLAGI, 

RNUM.EQ.7?, 

NEXT/CM. OSR-GET.IND. 3 



;1111 - ■ 

VA MTEMPO PC, 
NE5?T/CM.0S.WRT"JMED 



"(Rn) AUTO-DECREMENT MODE 
SAVE SIZE TO DEC REGISTER BY 
SAVE REGISTER STATE 



"(SP) AUTO-DECREMENT MODE SP 
OPERAND ADDRESS IS GPR(RUNM) - SIZE 
SAVE REG CONTENTS FOR LATER 
TEST FOR ODD ADDRESS 



a-(Rn) AUTO-DEC DEFERRED MODE 
OPERAND ADDRESS IS GPR<RUNM) - SIZE 
SAVE REG CONTENTS FOR LATER 
INFO FOR COMMON ROUTINE 
TEST FOR SPECIAL CASE 
FINNISH IN THE COMMON ROUTINE 



43060 

43061 

43062 

43063 

43064 

43065 

43066 

43067 

43068 

43069 

43070 

43071 

43072 

43073 

43074 

43075 

43076 

43077 

43078 

43079 

43080 

43081 

43082 

43083 

43084 

43085 

43086 

43087 

43088 

43089 

43090 

43091 

43092 

43093 

43094 

43095 

43096 

43097 

43098 

43099 

4 3100 .REGI0N/CM0DE.R1L,CM0DF.R1H/CM0DE.R2L,CM0DE.R2H/CM0DE.R3L,CM0DE,R3H 

43101 CM.0S.WRT-0DD.CHECK1A: 

43102 

43103 RCTEMPO] Ml'VA], 

43104 ODD ADDRESS? 



-(PC) 
DEC PC 



X(Rn) 



AUTO-DECREMENT MODE PC 



INDEX MODE 



; 1 1 00 

VA MTEMPO SEXT(XB)+RCGPR.R3 PC PC+2,; OPERAND ADDRESS IS REG + DISP 
NE5?T/CM.05.WRT-0DD.CHECK1A 



Addr X(PC) RELATIVE MODE 
OPERAND ADDRESS IS REG + DISP 



SADDR aX(Rn) INDEX DEFERRED MODE 
MUST DO THIS FOR SPASTA 
INFO FOR COMMON ROUTINE 
TEST FOR REGISTER MODE 
FINNISH IN THE COMMON ROUTINE 

#CONS IMMEDIATE MODE 
GET ACTUAL ADDRESS 



PUT VA IN TEMPO 
TEST FOR ODD ADDRESS 



CMT098.MCX 
CMODE.MIC 
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Comp mode Operand Specifier : CM.OS.WRT 
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u UA6, 0881, 2592, 5070, 00A7, 0000,1 
u UA7, OC80,0036,A030,OOA7,OOFD,9 



U UA8, OO81,5737,2O3C,COA7,0UD,e 
U UA9, 0C80,0036,^030,00A7.G0FD,9 

U UDB, 0C82, 0021, 005C,COA7, 0000,1 



U UAA, 0883, 5750, 005C,C047, 0000,1 
U V.AB, OC80,0036,A030,OOA7,OOFO,9 

U UAC, OC87,^0OA,7O?C.CAA7, 0000,1 
U UAD, 0C80, 0036, 4030, 00^7, OOFD, 9 

U KOC, 0A81,A002,A03D,8AA7,0UA,6 

tJ 1ADD, 0881,7802,401D,A047,0UA,6 



U UDE, OC82,0023,085C,C047,Q94A,C 3^7* 



-^3105 =0 

A3106 CM.0S.WRT-0DD.CHECK1: 

';3107 ;0 * 

43108 Q MCMDR], 

A3109 IRDX CI] 

A3110 

45111 ; 1 • 

43112 NEXT/JE.CM.ODD 

43113 =0 

43114 CM.0S.WRT-ODD.CHECK2: 

43115 ;0 

43116 D CONX.SIZ,SJZE[IDEPD. 

43117 POSH RBS+,RCGPR.RJ, 

43118 NEXT/CM. OS. WRT-0DD.CHECK2A 
43119 

43120 ;1 ■ 

43121 NEXT/JE.CM.ODD 
43122 

43123 CM.0S.WRT-0DD.CHECK2A: 

43124 ; — ■ 

43125 RCGPR.R].SIZ RB+D, 

43126 SJ7E[W0RD],IRDX [1] 

43127 =0 

43128 CM,OS.WRT-ODD. CHECKS: 

43129 ;0 

43130 RCGPR.R].S1Z_RB+C0NX(2), 
43151 PUSH R8S+, 

43132 IRDX [1] 
43133 

43134 ;1 ■ 

45135 NEXT/JE.CM.ODD 

43136 =0 

43137 CM,0S.WRT"0DD.CHECK4: 

43138 ;0 

43139 MDR VA MTEMPO RCGPR.RJ, 

43140 IRDX [1] 
43141 

4314? ;1 

4314J' NEXT/JE.CM.ODD 
43144 

43145 CM.OS.WRT-ADEC.PC; 

43146 ; 

43147 VA MCPCD, 

43148 NE5?T/CM.0S.WRT-0DD.CHECK1 
43149 

43150 CM.OS.WRT-JMED: 

43151 

45152 W8 SEXT(XB) PC PC+2, 

43153 NE5iT/CM.0S.WRT=0DD.CHECKl 

43154 

43155 CM.OS.WRT-AUTO.DEC: 

43156 

43157 RCGPR.R].SiZ RB-D, 

43158 S1ZE[W0RD],0DD ADDRESS?, 
45159 NEXT/CM. OS. WRT-0DD.CHECK4 



; ADDRESS OK 

; SAVE OLD MDR BEFORE KJ'LING IT 



; ODD ADDRESS 
; BAD NEWS 



; ADDRESS OK 

; GET SIZE TO ADD TO REGISTER 

; SAVE REGISTER STATt 



; ODD ADDRESS 
; BAD NEWS 



UPDATE REGISTER 



■; ADDRESS OK 

; UPDATE REGISTER BY TWO 

; SAVE S'^ATE IN CASE OF ERRORS 



; ODD ADDRESS 
; BAD NEWS 



; ADDRESS OK 

; SAVE MDR AND LOAD VA AND TEMPO 



; ODD ADDRESS 
; BAD NEWS 



PLACE ADDRESS IN VA 



PUSf: PC PAST IMMEDIATE DATA 
WASTE A CYCLE 



OPERAND ADDRESS IS 6PR(RUNM) - SlZt 
TEST FOR ODD ADDRESS 



CMT098.MCX 
CMOOE,M1C 
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MICR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate - 160ns 
Comp Mode Operand Specifier : CM.OSR INDIRECT COMMON ROUTINE 
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U UAE, 0A83,573D,051C,C050,0U8,8 
U UAF, 0C80,0036,A030,00A7,00FD,9 



U U78, 0081,B00^,A2BD,80A7,0UB,A 
U 1A7A, 0C81,?592, 5030, 00A7, CUD, F 
U U7B, 0081,8002,A2BD,80A7,OUB,4 



a KOF, 0581,At10,0530JA87,0U8,8 



U K8A, 0A81,7815,029C,EAA7,09'!.B,A 3A9* 



U U86, 0881,7816,A?9D,AA07,0U8,A 



U 1A87, 0A81,7815,029C,EAA7,09A8,A 5A9* 



A3160 .TOC " Comp Mode Operand Specifier 

43161 

A3162 =0 

43163 CM.0SR-6ET.IND.1: 

43164 ;0 ' — ' — — 

43165 READ, 

43166 R[GPR.R].SIZ R8+C0NX(?), 

43167 PUSH RBS+, 

43168 FLAG<1"0>?, 

43169 NEXT/CM.OSR.IND-TEST.FLAG 
43170 

431 71 ; 1 • 

43172 NEXT/IE. CM. ODD 

43173 

43174 ^00 

43175 CM.0SR-GET.IND.2: 

43176 ;00 ■ 

43177 VA<0>?, 

43178 NEXT/CM.OSR-GET.IND.TST 
43179 

45180 =10 ;10 — 

43181 Q MCMDR], 

43182 NEXT/CM.OSR-IND.DEC.PC 
43183 

43184 ;11 — 

43185 VA<0>?, 

43186 NEXT/CM.OSR-GET.iND.TST 
43187 

43188 CM.OSR-iND.DEC.PC: 

43189 

43190 PC MCPCJ-2LIT0C2], 

45191 FlAg<1-0>?, 

43192 NEXT/CM. OSR.IND-TEST. FLAG 

43195 

43194 =00 

43195 CM,0SR-GET.IND.3: 
43196 
43197 
43198 
43199 
43200 
43201 =10 
45202 
45203 
43204 
45205 
45206 
45207 
45208 
43209 



;00 

VA SEXT(XB)+RC6PR.R] PC PC+2, 

W8<0>?, 

NEXT/CM.OSR-GET.IND.TST 



;10 

VA PC+SEXT(XB)+2 PC PC+2, 

W8<0>?, 

NEXT/CM. OSR-GET.JND.TST 



; n 

VA SEXT(XB)+RCGPR.R3 PC PC+2, 

W8<0>?, 

NEXT/CM.OSR-GET.IND.TST 



CM.OSR INDIRECT COMMON ROUTINE" 



GET ADDRESS OF ADDRESS OF OPERAND 
ALWAYS AUTO-INC BY 2 
SAVE REG INCASE OF FAILURE 
TEST WHICH ROUTINE 



NOT PC MODE 

TEST FOR ODD ADDRESS 



PC MODE 
SAVE MDR 



NOT PC MODE 

TEST FOR ODD ADDRESS 



AUTO-DEC THE PC 
TEST WHICH ROUTINE 



NOT PC MODE 

GET ADDRESS OF ADDRESS OF OPERAND 

TEST FOR ODD ADDRESS 



PC MODE 

GET ADDRESS OF ADDRESS OF OPERAND 

TEST FOR ODD ADDRESS 



NOT PC MODE 

GET ADDRESS OF ADDRESS OF OPERAND 

TEST FOR ODD ADDRtSS 



CMT098.MCX 
CMODE.MK 



u UB''., OA81,.?59?,553O,005O,0U8,8 
U UBS, 0C80,0036,A03O,0047,00FD,9 



U U88, 0C81,2016,A85D,8AA7,0UB,C 



U U89, OA81,2016,A85D,8AA7,OUB,E 



U V*8A, 0^87,^016, ^85D,8^A7,0UC,O 



U UBC, 0880, 0036, A070, 0050, OOOOJ 
U UBD, OC80,0036,A030,OOA7,OOFO,9 



U UBE, 0080,0036, A070,005A,0000J 
U UBF, 0C80, 0036,^030, 0047, OOFD, 9 



U lACO, 0880, 0036, A070, 0047,0000,1 
U UC*, 0C80, 0036, 4030, 0047, OOFO, 9 



;01 

VA ZEXKMCMDR]), 
SJ7ECW0RD.1,0DD ADDRESS?, 
NEXT/CM. GSR-MOD. END 



;10 

VA MTEMFO 2EXT(MDR), 
SJ7ECW0RDL0DD ADDRESS?, 
NEXT/CM. OSR-WRT. END 



SAVE MDR BEFORE DESFROYiNG 
GET ADDRESS OF OPERAND 
TEST WHICH ROUTINE 



G 3 
MKR02 1M(01) 28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Comp Mode Operand Specifier : CM.OSR INDIRECT COMMON ROUTINE 

43210 =0 

43211 CM.OSR-GET.IND.TST: 

43212 ;0 - • 

43213 MCMDR], 

43214 RPAD,SIZECIDEP3. 

43215 FLA6<1-0>?, 

43216 NEXT/CM. OSR.IND-TEST. FLAG 
43217 

43218 ;1 ■ 

43219 NEXT/IE. CM. ODD 
43220 
43221 

43222 =00 

43223 CM. OSR.IND-TEST. FLAG: 

43224 ;00 - 

43225 VA ZEXT(«CMDR]), 

43226 SI7ECW0RD],0DD ADDRESS?, 

43227 NEXT/CM. OSR-RED. END 
45228 
43229 
43230 
43231 
43232 
43233 
43234 
A3235 
43236 
43237 

43238 ^ 

43239 =0 

43240 CM. GSR-RED. END: 

43241 ;0 

43242 READ,SIZEC1DEP], 

43243 IRDX [1] 
43244 

43245 ;1 

43246 NEXT/JE.CM.ODD 
43247 

43248 =0 

43249 CM. GSR-MOD. END: 

43250 ;0 

43251 READ. MOD, S12ECIDEPJ, 

43252 IRDX CI] 
43253 

43254 ; I 

43255 NEXT/IE. CM. ODD 
43256 

43257 =0 

43258 CM. IRDX: 

43259 CM. OSR-WRT. END: 

43260 ;0 

43261 IRDX CI] 
45262 

43263 ;1 

43264 NEXT/JE.CM.ODD 
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FROM OS. RED 

PUT ADDRESS OF OPERAND INTO VA 

TEST FOR ODD ADDRESS AND WROD INST 



FROM OS. MOD 

PUT ADDRESS OF OPERAND INTO VA 

TEST FOR ODD ADDRESS AND WROD INST 



FROM OS.WRT 

PUT ADDRESS OF OPERAND INTO VA 

TEST FOR ODD ADDRESS AND WROD INST 



GET ACTUAL OPERAND 



GET ACTUAL OPERAND 



NOTHING TO DO 
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CMT098.MCX 




M1CR02 1M(01) 28-N0V-83 16:30:35 ClOKX Rev 13.00, Clock rate = 160ns 


CMODE.MIC 




Compatibility Mode : Ird Ron 


1 Defini tion 










* 
1 


45265 .TOC " Compatibi Lity Mode 


: Jrd Rom 


^5266 


.NOBIN 












4326? 














43268 


.CCODE 












43269 














43270 


f 




IRD1 


CNTO 


CNT1 




43271 














43272 


0A3: 


REG 


[CM. ADC-REG ] 


[JE.BAD.JRD : 


[JE.BAD.JRD J 


;ADC 


43273 




MEM 


[CM. OS. MOD : 


[CM. ADC-MEM : 


[JE.BAD.JRD 3 




43274 














43275 


OAB: 


REG 


CCM.ADC-RE6 I 


[IE. BAD. IRD : 


[IE. BAD. IRD J 


;ADCB 


43276 




MEM 


[CM. OS. MOD : 


[CM. ADC-MEM I 


[JE.BAD.JRD J 




45277 














45278 


046: 


REG 


[CM. OS. RED : 


[CM.ADD-REG I 


[JE.BAD.JRD J 


;ADDJ 


45279 




MEM 


[CM. OS. RED : 


[CM. OS. MOD : 


[CM.ADD-MEM 3 




45280 














45281 


056: 


REG 


[CM. OS. RED : 


[CM.ADD-REG : 


[JE.BAD.JRD 1 


;ADD,2 


43282 




MEM 


[CM. OS. RED : 


1 [CM. OS. MOD : 


1 [CM.ADD-MEM ] 




43283 














43284 


064: 


REG 


[CM. OS. RED ; 


1 [CM. ASH ; 


I [JE.BAD.JRD : 


;ASHJ 


43285 




MEM 


[CM. OS. RED : 


1 [CM. ASH ; 


1 [JE.BAD.JRD J 




43286 














45287 


074: 


REG 


[CM. OS. RED 


) [CM. ASH : 


1 [JE.BAD.JRD 3 


;ASH,2 


43288 




MEM 


[CM. OS. RED ; 


1 [CM. ASH : 


1 [IE. BAD. IRD ] 




43289 














43290 


066: 


REG 


[CM. OS. RED ; 


] [CM.ASHc : 


1 [JE.BAD.JRD 3 


;ASHCJ 


43291 




MEM 


[CM. OS. RED ; 


] [CM.ASHC : 


1 [JE.BAD.JRD 3 




43292 














43293 


076: 


REG 


[CM, OS. RED : 


] [CM.ASHC ; 


] [JE.BAD.JRD 3 


;ASHC,2 


43294 




MEM 


[CM. OS. RED 


) [CM.ASHC : 


] [JE.BAD.JRD 3 




45295 














4 3296 


095: 


REG 


[CM.ASL-REG 


] [JE.BAD.JRD 


] [JE.BAD.JRD 3 


;ASL 


45297 




MEM 


[CM. OS. MOD 


] [CM.ASL-MEM 


1 [JE.BAD.JRD 3 




43298 














43299 


09D: 


REG 


[CM.ASL-REG 


] [JE.BAD.JRD : 


] [JE.BAD.JRD 3 


;ASL 


45500 




MEM 


[CM. OS. MOD 


] [CM.ASL-MEM 


1 [JE.BAD.JRD 3 




43501 














43302 


094; 


REG 


[CM.ASR-REG 


] [JE.BAD.JRD 


] [JE.BAD.JRD 3 


;ASR 


43303 




MEM 


[CM. OS. MOD 


] [CM.ASR-MEM 


] [JE.BAD.JRD 3 




43304 














43305 


09C: 


REG 


[CM.ASR-REG 


] [JE.BAD.JRD 


] [JE.BAD.JRD 3 


;ASRB 


45306 




MEM 


[CM. OS. MOD 


] [CM.ASR-MEM 


] [JE.BAD.JRD 3 




43507 














45308 


01E: 


REG 


[CM.8RCND 


] [JE.BAD.JRD 


] [JE.BAD.JRD 3 


;BCC/BHIS 


4 5509 




MEM 


[CM.BRCND 


] [JE.BAD.JRD 


] [JE.BAD.JRD 3 




45510 














45511 


OIF; 


REG 


[CM.BRCND 


] [JE.BAD.JRD 


] [JE.BAD.JRD 3 


;BCS/BLO 


43312 




MEM 


[CM.8RCND 


] [JE.BAD.JRD 


] [JE.BAD.JRD 3 




45515 














45314 


013; 


REG 


[CM.BRCND 


] [JE.8mD.JRD 


] [JE.BAD.JRD 3 


;BEQ 


43515 




MEM 


[CM.BRCND 


] CIE. BAD. JRD 


] [JE.BAD.JRD 3 




45516 














43517 


014: 


REG 


[CM.BRCND 


] [JE.BAD.JRD 


] [JE.BAD.JRD 3 


;BGE 


43518 




MEM 


[CM.BRCND 


] [JC. BAD. IRD 


] [JE.BAD.JRD 3 
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CMT098.MCX 




MiCR02 1M(01 


) 28-NQV-83 


CMODE.MIC 




Compatibi Lit> 


' Mode 


-^3319 


t 




•RD1 


CNTO 


43320 










43521 


016: 


REG 


CCM.BRCND ] 


C1E.8AD.IRD 


43322 




MEM 


[CM.8RCND ] 


CIE.BAD.IRD 


43323 










43324 


01A: 


REG 


CCM.BRCND ] 


CJE.3AD.1RD 


43325 




MEM 


CCM.BRCND ] 


CJE.BAD.JRD 


43326 










43527 


044: 


REG 


CCM.OS.RED : 


CCM.BJC-REG 


43528 




MEM 


CCM.OS.RED : 


CCM.OS.MOD 


43329 










43330 


054; 


REG 


CCM.OS.RED : 


CCM.BiC-REG 


43351 




MEM 


CCM.OS.RED : 


CCM.OS.MOD 


45332 










43333 


OAC: 


REG 


CCM.OS.RED : 


CCM.BJC-REG 


43334 




MEM 


CCM.OS.RED : 


I CCM.OS.MOD 


45335 










43556 


05C: 


REG 


CCM.OS.RED : 


CCM.BJC-REG 


45557 




MEM 


CCM.OS.RED ; 


I CCM.OS.MOD 


43358 










43359 


045: 


REG 


CCM.OS.RED : 


I CCM.BJS-RtG 


45540 




MEM 


CCM.OS.RED ; 


] CCM.OS.MOD 


45541 










45542 


055: 


REG 


CCM.OS.RED : 


I CCM.BJS-REG 


45545 




MEM 


CCM.OS.RED ; 


1 CCM.OS.MOD 


43344 










43345 


04D: 


REG 


CCM.OS.RED ; 


1 CCM.BJS-REG 


43546 




MEM 


CCM.OS.RED : 


] CCM.OS.MOD 


43547 










45548 


05D: 


REG 


CCM.OS.RED 


1 CCM.BJS-REG 


45349 




MEM 


CCM.OS.RED 


] CCM.OS.MOD 


43350 










43551 


045: 


REG 


CCM.OS.RED 


] CCM.BJT-RE6 


43552 




MEM 


CCM.OS.RED 


] CCM.OS.RED 


45553 










45354 


053; 


REG 


CCM.OS.RED 


] CCM.BJT-REG 


43355 




MEM 


CCM.OS.RED 


] CCM.OS.RED 


45356 










43357 


043: 


REG 


CCM.OS.RED 


] CCM.BJT-REG 


43358 




MEM 


CCM.OS.RED 


] CCM.OS.RED 


43559 










45360 


058: 


REG 


CCM.OS.RED 


] CCM.BJT-REG 


43561 




MEM 


CCM.OS.RED 


] CCM.OS.RED 


43362 










43565 


017: 


REG 


CCM.BRCND 


] CJE.BAD.JRD 


4 5364 




MEM 


CCM.BRCND 


3 CJE.BAD.JRD 


45565 










4 5366 


01B: 


REG 


CCM.BRCND 


1 CJE.BAD.JRD 


43567 




MEM 


Ct.l.BRCND 


] CJE.BAD.JRD 


45368 










4 3569 


015: 


REG 


CCM.BRCND 


3 CJE.BAD.JRD 


43370 




MEM 


CCM.BRCND 


] CJE.BAD.JRD 


435^1 










45372 


0!Q: 


REG 


CCM.BRCND 


] CJE.BAD.JRD 


43373 




MEM 


CCM.BRCND 


] CJE.BAD.JRD 



I 3 
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Jrd Rom Definition 
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CNT1 



CJE.BAD.JRD 
CJE.BAD.JRD 

CJE.BAD.JRD 
CJE.BAD.JRD 

CJE.BAD.JRD 
CCM.BJC-MEM 

CJE.fBAD.JRD 
CCM.BJC-MEM 

CJE.BAD.JRD 
CCM.BJC-MEM 

CJE.BAD.JRD 
CCM.BJC-MEM 

CJE.BAD.JRD 
CCM.8JS-MEM 

CJE.BAD.JRD 
CCM.BJS-MEM 

CJE.BAD.JRD 
CCM.BJS-MEM 

CJE.BAD.JRD 
CCM.BJS-MEM 

CJE.BAD.JRD 
CCM.BJT-MEM 

CJE.BAD.JRD 
CCM.BJT-MEM 

CJE.BAD.JRD 
CCM.BJT-MEM 

CIE.8AD.JRD 
CCM.BJT-MEM 

CJE.BAD.JRD 
CJE.BAD.JRD 

CJE.BAD.JRD 
CJE.8AD.JRU 

CJE.BAD.JRD 
CJE.BAD.JRD 

C1E.8AD.JRD 
CJE.BAD.JRD 



BGT 

BHJ 

BJCJ 

6JC,2 

BJCBJ 

BJCB,2 

8JSJ 

BIS, 2 

BJSB.1 

BJSB,2 

BJTJ 

BJT,2 

BJTBJ 

BITB,2 

BLE 

BIOS 

BIT 

BMJ 
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CMT098.MCX 




MICR02 1M(01 


) 28-NOV-83 16:30:35 CLOKX Rev 


CMODE.MIC 




CompatibiUt) 


Mode : Ird Ron 


1 Definition 


4357-; 


f 




IRD1 


CNTO 


CNT1 


43575 












43376 


012: 


REG 


[CM.BRCND ] 


[lE.BAD.JRD ] 


CIE.BAD.IRD 


A3377 




MEM 


[CM.BRCND ] 


[lE.BAD.JRD ] 


[lE.BAD.JRD 


A5578 












43379 


018: 


REG 


CCM.BRCNO ] 


[IE. BAD. IRD : 


CIE.BAD.IRD 


43380 




MEM 


CCM.BRCND : 


[lE.BAD.JRD : 


CIE.BAD.IRD 


45381 












45382 


0C3: 


REG 


[lE.CM.BPT : 


[JE. BAD. IRD : 


[IE. BAD. IRD 


43585 




MEM 


CIE.CM.BPT : 


[IE. BAD. IRD : 


[lE.BAD.JRD 


45584 












43385 


Oil: 


REG 


ccM.BR : 


CIE.BAD.IRD : 


[IE. BAD. IRD 


43386 




MEM 


[CM. BR : 


[IE. BAD. IRD : 


CIE.BAD.IRD 


43387 












it3588 


01C: 


REG 


[CM.BRCND : 


[lE.BAD.JRD : 


[IE. BAD. IRD 


43389 




MEM 


[CM.BRCND : 


1 [IE, BAD. IRD : 


[IE. BAD. IRD 


43390 












45391 


01D: 


REG 


[CM.BRCND : 


I [IE. BAD. IRD : 


! [IE. BAD. IRD 


45392 




MEM 


[CM.BRCND ; 


1 [lE.BAD.JRD ; 


I [lE.BAD.JRD 


43393 












43594 


0F2: 


REG 


[CM-SET. CLEAR ; 


] [lE.BAD.JRD : 


! CIE.BADJRD 


45595 




MEM 


[CM-SET, CLEAR : 


1 CIE.BAD.IRD ; 


1 CIE.P^D.IRD 


45396 












45597 


0F6: 


REG 


[CM-SET. CLEAR ; 


1 CIE.BAD.IRD ; 


1 CIE.BAD.IRD 


45598 




MEM 


[CM-SET. CLEAR ; 


1 [IE. BAD. IRD : 


1 [lE.BAD.JRD 


4 3399 












43400 


082: 


REG 


[CM.CLR-REG ! 


] [lE.BAD.JRD 


] [lE.BAD.JRD 


43401 




MEM 


[CM.OS.WRT : 


] [CM.CLR-MEM ! 


] [IE. BAD. IRD 


43A02 












43^03 


08A: 


REG 


[CM,CLR-REG 


J NE. BAD. IRD ! 


] [IE. BAD. IRD 


45404 




MEM 


[CM.OS.WRT 


] [lM.CLR-MEM 


] [lE.BAD.JRD 


45405 












45^06 


0A2: 


REG 


(CM. OS. RED 


] LCM.CMP-REG 


] [IE. BAD. IRD 


45407 




MEM 


[CM. OS. RED 


] [CM, OS, RED : 


1 [CM.CMP-MEM 


43';08 












^3409 


052: 


RFG 


[CM. OS. RED 


] [CM.CMP-REG : 


1 CIE.BAD.IRD 


43410 




MEM 


[CM. OS. RED 


J [CM. OS, RED 


] [CM.CMP-MEM 


43411 












43412 


Oi*Ai 


REG 


[CM. OS. RED 


] [CM.CMP-REG 


1 [Jt. BAD. IRD 


43';i3 




MEM 


[CM. OS. RED 


] [CM. OS. RED 


] [CM.CMP-MEM 


43';i4 












45415 


05A: 


REG 


[CM. OS. RED 


] [CM.CMP-REG 


] CIE.HAD.^RD 


45416 




MEM 


[CM. OS. RED 


] [CM. OS. RED 


] [CM.CMP-MEM 


43.'.17 












45418 


085: 


REG 


[CM.COM-REG 


] CIE.BAD.IRD 


] CIE.BAD.IRD 


43^19 




MEM 


[CM. OS. MOD 


j LCM.COM-MEM 


] [JE. BAD. IRD 


45420 












45421 


08B: 


REG 


[CM.COM-REG 


] [IE. PAD. IRD 


] [lE.BAD.JRD 


43422 




MEM 


[CM. OS. MOD 


] [CM.COM-MEM 


] [lE.BAD.JRD 


43425 












43424 


095; 


RFG 


[CM.UEC-REG 


] CIE.BAD.IRD 


J CIE.BAD.IRD 


43425 




MEM 


[CM. OS. MOD 


] [CM. DEC-MEM 


] tIE.BAD.IRD 


43^26 












43^27 


09B: 


RFG 


[CM. DEC-REG 


J tIE.GAD.IRD 


] [IE. BAD. IRD 


43428 




MEM 


[CM. OS. MOD 


] UM. DEC-MEM 


] CIE.BAD.IRD 



13.00, Clock rate = 160ns 



8NE 

BPL 

BPT * 

BR 

BVC 

BVS 

CC-CLR 

CC-SET 

CLR 

CLRB 

CMP J 

CMP, 2 

CMPBJ 

CMPB,2 

CUM 

COMB 

DEC 

:, ;DECB 

3 
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/.5A29 

43430 

43431 

43432 

43433 

4^434 

43455 

43436 

43437 

43458 

45439 

43440 

43441 

45442 

43443 

43444 

45445 

43446 

43447 

43448 

43449 

43450 

45451 

43452 

43455 

43454 

43455 

43456 

^5457 

45458 

43459 

45460 

45461 

43462 

43465 

45464 

45465 

45466 

45467 

454o8 

43469 

4 3470 

45471 

45472 

45475 

45474 

45475 

45476 

45477 

43478 

43479 

^3480 

45481 

45482 

45485 



062: 

072: 

088: 

089: 

098: 

099: 

092: 

09A: 

0C4: 

0E1: 

0t5: 

0E5: 

0E7: 

080: 

081: 

090: 

091: 

OAO: 



1RD1 

REG CCM.nS.RED 
MEM [CM. OS. RED 

REG [CM. OS. RED 
MEM [CM. OS. RED 

REG [lE.CM.EMT 
MEM [lE.CM.EMT 

REG [lE.CM.EMT 
MEM CIE.CM.EMT 

REG [lE.CM.EMT 
MEM [lE.CM.EMT 

REG [lE.CM.EMT 
MEM [lE.CM.EMT 

REG [CM.INC-REG 
MEM [CM. OS. MOD 

REG [CM.INC-REG 
MEM [CM. OS. MOD 

RF6 riE.CM.IOT 
MEM [IE, CM. JOT 

REG [CM-JMP-REG 
MEM [CM.OS.WRT 

REG rCM.JMP-REG 
MEM [CM.OS.WRT 

REG [CM.JMP-RcG 
MEM [CM.OS.WRT 

REG rCM.JMP-REG 
MEM [CM.OS.WRT 

REG [CM.OS.WRT 
MEM [CM.OS.WRT 

REG [CM.OS.WRT 
MEM [CM.OS.WRT 

REG [CM.OS.WRT 
MEM [CM.OS.WRT 

REG [CM.OS.WRT 
MEM [CM.OS.WRT 

REG [CM.OS.WRT 
MEM [CM.OS.WRT 



CNTO 



CNT1 



[CM.DJV 
[CM.DJV 

[CM.DJV 

[CM.DJV 

[JE.8AD.JRD 
[JE.BAD.JRD 

[JE.SAD.JRD 
[JE.BAD.JRD 

[JE.BAD.JRD 
[JE.BAD.JRD 

[JE.BAD.JRD 
[JE.BAD.JRD 

[JE.BAD.JRD 
[CM.JNC-MEM 

[JE.BAD.JRD 

[CM.INC-MEM 

[JE.BAD.JRD 
[JE.BAD.JRD 

[JE.BAD.JRD 

CCM.JMP-MEM 

[JE.BAD.JRD 
CCM.JMP-MEM 

[1£.8AD.JRD 
CCM.JMP-MEM 

[JE.BAD.JRD 
[CM.JMP-MEM 

[CM.JSR 
[IM.JSR 

[CM.JSR 
[CM.JSR 

[CM.JSR 
[CM.JSR 

[CM.JSR 

[CM.JSR 

[CM.JSR 
[CM.JSR 



[JE.BAD.JRD 
[JE.BAD.JRD 

[JE.BAD.JRD 
[JE.BAD.JRD 

[JE.BAD.JRD 
[JE.BAD.JRD 

[IE. BAD. IRD 
[JE.BAD.JRD 

[JE.BAD.JRD 
[JE.BAD.JRD 

[JE.BAD.JRD 
[JE.BAD.JRD 

[JE.BAD.JRD 
[JE.BAD.JRD 

[JE.BAD.JRD 
[JE.BAD.JRD 

[JE.BAD.JRD 
[JE.BAD.JRD 

[JE.BAD.JRD 
[JE.BAD.JRD 

[JE.BAD.JRD 
[JE.BAD.JRD 

[JE.BAD.JRD 
[lE.BAD.JRD 

[JE.BAD.JRD 
[JE.BAD.JRD 

[lE.BAD.JRD 
LIE.BAD.JRD 

[lE.BAD.JRD 
[lE.BAD.JRD 

[JE.BAD.JRD 
[JE.BAD.JRD 

[JE.BAD.JRD 
[JE.BAD.JRD 

LIE.BAD.JRD 
[JE.BAD.JRD 



DJVJ 

DJV,2 

EMTJ 

£MT,2 

EMT,3 

EMT,4 

INC 

JNCB 

lOT * 

JMPJ 

JMP,2 

JMP,3 

JMP,4 

JSR,1 

JSR,2 

JSR,3 

JSR,4 

JSR,5 



CHT098.MCX 




MICRO? 


1M(01) 28-N0V-83 


L 3 

16:30:35 CLOKX Rev 13.00, Clock rate = 160 


CMODE.MIC 




Compatib 


i Uty Mode : 


Ird Rod 


1 Definition 




A5A8A 


< 

4 




IRD1 


CNTO 




CMT1 




A3A85 
















A 5^ 86 


0A1: 


REG 


CCM.OS.WRT 


] CCM.JSR 


] 


CIE.BAD.JRD J 


;JSR,6 


ABAS/' 




MEM 


CCM.OS.WRT 


J CCM.JSR 


] 


CIE.BAD.JRD 3 




A3A88 
















A3A89 


OBO: 


REG 


[tM.OS.WRT 


] CCM.JSR 


] 


CIE.BAD.JRD J 


;JSR,7 


A3A90 




MEM 


CCM.OS.WRT 


] CCM.JSR 


] 


CIE. SAD. IRD 1 




A3^91 
















A3A92 


081: 


REG 


CCM.OS.WRT 


] CCM.JSR 




CIE.BAD.JRD 3 


;JSR,, 


A3A93 




MEM 


CCM.OS.WRT 


] CCM.JSR 




CIE.BAD.JRD 3 




A3A9A 
















A3A95 


OAD: 


REG 


CCM.MFPD-REG 


: CIE.BAD.JRD 




CIE.BAD.JRD 3 


;MFPD 


A 3^ 96 




MEM 


CCM.OS.RED 


1 CCM.MfPD-MEM 




CIE. BAD. IRD J 




A3A9/ 
















A3A98 


0A5: 


REG 


[CM.MFPI-REG 


3 CIE.BAD.JRD 




CIE. BAD. IRD 3 


;MFPJ 


A3A99 




MEM 


CCM.OS.RED 


] CCM.MFPI-MEM 




CJE. BAD. IRD 3 




A3500 
















A3501 


OBC: 


REG 


CCM.MTPD 


] CIE.BAD.JRD 




CIE.BAD.JRD 3 


;MTPD 


A3S0? 




MEM 


CCM.OS.WRT 


D CCM.MTPD 




CIE. BAD. IRD 3 




A3503 
















A350A 


OBA: 


REG 


rCM.MTPJ 


J CJE.8AD.JRD 




i CIE. BAD. IRD 3 


;MTPI 


A3505 




MEM 


CCM.OS.WRT 


] CCM.MTPJ 




1 CIE. BAD. IRD 3 




A3506 
















A3507 


0A1: 


REG 


CCM.OS.RED 


] CCM.M0V-RE6 




1 CIE, BAD. IRD 3 


;M0V,1 


A3508 




MEM 


CCM.OS.RED 


] CCM.OS.WRT 




] CCM.MOV-MEM 3 




A3509 
















A5510 


051: 


REG 


CCM.OS.RED 


1 CCM.MOV-REG 




1 CIE. BAD. IRD 3 


;M0V,2 


A3511 




MEM 


CCM.OS.RED 


1 CCM.OS.WRT 




1 CCM.MOV-MEM 3 




A5512 
















A5513 


0^9: 


REG 


CCM.OS.RED 


3 LCM.M0V8-RE6 




1 CIE. BAD, IRD 3 


;MOVBJ 


A35U 




MEM 


CCM.OS.RED 


] CCM.OS.WRT 




) CCM.MOV-MEM 3 




A3515 
















A3S16 


059; 


REG 


[CM. OS. RED 


,] CCM.MOVe-REG 




] CIE. BAD. IRD 3 


;M0VB,2 


A5517 




MEM 


CCM.OS.RED 


J CCM.OS.WRT 




] CCM.MOV-MEM 3 




A3518 
















A5519 


060: 


REG 


CCM.OS.RED 


: CCM.MUl 




] CIE.BAD.JRD 3 


;MULJ 


A35?0 




MEM 


CCM.OS.RED 


] CCM.MUL 




] CIE.BAD.JRD 3 




A3521 
















A35?2 


070: 


REG 


CCM.OS.RED 


1 CCM.MUL 




J CIE. BAD. IRD 3 


;MUL,2 


A3523 




MEM 


CCM.OS.RED 


.1 CCM.MUL 




I CJE.BAD.JRD 3 




A552A 
















A5525 


OaL^: 


REG 


CCM.NEG-REG 


1 CJE.BAD.JRD 




1 CIE.BAD.JRD 3 


;NEG 


A3526 




MEM 


CCM.OS.MOD 


J CCM,NE6-MEM 




] CIE.BAD.JRD 3 




A3527 
















A3528 


OAA: 


REG 


CCM.NEG-REG 


.1 CIE.BAD.JRD 




] CJE. BAD. IRD 3 


;NEGB 


A3529 




MEM 


CCM.OS.MOD 


] CCM.NEG-MEM 




] CIE. BAD. IRD 3 




A3530 
















A3531 


000: 


REG 


CIE. CM, RESOP 


D CJE.BAD.JRD 




] CJE.BAD.JRD 3 


;RESVRD 


A3532 




MEM 


CIE.CM.RESOP 


] CJE.BAD.JRD 




] CIE.BAD.JRD 3 




A5S53 
















A3b3A 


001: 


REG 


CJE.CM.PESOP 


,1 CJE.BAD.JRD 




3 CIE, BAD, IRD 3 


;RESVRD 


A3535 




MEH 


CIE.CM.RESOP 


J CIE.BAD.JRD 




3 CIE. BAD. IRD 3 




A3536 
















A3537 


008 i 


REG 


CJE. CM. RESOP 


.1 CJE.BAD.JRD 




] CIE.BAD.JRD 3 


;RESVRD 


A3538 




MEM 


CIE.CM.RESOP 


] CJE.BAD.JRD 




3 CJE.BAD.JRD 3 
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H '6 
»5 CLOKX Rev 13.00, Clock rate = 160 


CMODE.MIC 




Compatibih't) 


' Mode : Ird Ron 


1 Definition 




^3559 


« 




IRD1 


CNTO 


CNT1 




A35A0 














A3541 


003: 


REG 


CIE.CM.RESOP ] 


CIE.BAD.JRD ] 


CIE.BAD.JRD 2 


;RESVRD 


A55^2 




i^EM 


CIE.CM.RESOP : 


CIE.BAD.IRD ] 


CIE.BAD.JRD 2 




^3543 














A35^A 


004: 


REG 


[lE.CM.RESOP : 


CIE.BAD.JRD ] 


CIE.BAD.JRD D 


;RESVRD 


A55A5 




MEM 


CIE.CM.RESOP : 


CIE.BAD.IRD J 


CIE.BAD.IRD J 




A35A6 














435^7 


005: 


REG 


CJE.CM.RESOP : 


CIE.BAD.JRD : 


CIE.BAD.IRD J 


;RESVRD 


A35A8 




MEM 


CIE.CM.RESOP : 


CIE.BAD.JRD : 


CIE.BAD.JRD J 




43549 














43550 


006: 


REG 


CIE.CM.RESOP : 


CIE.BAD.JRD : 


CIE.BAD.JRD 3 


;RESVRD 


43551 




MEM 


CIE.CM.RESOP : 


CIE.BAD.IRD : 


CIE.BAD.JRD ] 




43552 














43553 


007: 


REG 


CIE.CM.RESOP : 


CIE.BAD.JRD : 


CIE.BAD.JRD : 


;RESVRD 


43554 




MEM 


CIE.CM.RESOP : 


I CIE.BAD.JRD : 


CIE.BAD.IRD J 




45555 














43556 


008: 


REG 


CIE.CM.RESOP : 


1 CIE.BAD.IRD : 


I CIE.BAD.JRD ] 


;RESVRD 


43557 




MEM 


CIE.CM.RESOP : 


1 CIE.BAD.JRD : 


I CIE.BAD.JRD ] 




43558 














4i559 


009: 


REG 


CIE.CM.RESOP : 


1 CIE.BAD.IRD : 


I CIE.BAD.JRD 3 


;RESVRD 


43560 




MEM 


CIE.CM.RESOP ; 


1 CIE.BAD.JRD ; 


1 CIE.BAD.JRD ] 




43561 














4556? 


OOA: 


REG 


CIE.CM.RESOP 


1 CIE.BAD.JRD ; 


1 CIE.BAD.IRD ] 


;RESVRD 


43563 




MEM 


CIE.CM.RESOP : 


] CIE.BAD.IRD ; 


] CIE.BAD.JRD : 




43564 














45565 


OOB: 


REG 


CIE.CM.RESOP ; 


] CIE.BAD.IRD ; 


1 CIE.BAD.IRD ] 


;RESVRD 


43566 




MEM 


CIE.CM.RESOP ; 


] CIE.BAD.IRD : 


1 CIE.BAD.IRD 3 




43567 














45568 


OOC: 


REG 


CIE.CM.RESOP 


] CIE.BAD.JRD 


] CIE.8AD..r(D 3 


;RESVRD 


43569 




MEM 


CIE.CM.RESOP 


] CIE.BAD.IRD ; 


] CIE.BAD.IRD 3 




43570 














43571 


OOD: 


REG 


CIE.CM.RESOP 


] CIE.BAD.IRD : 


] CIE.BAD.IRD 3 


;RESVRD 


45572 




MEM 


CIE.CM.RESOP 


] CIE.BAD.IRD ; 


] CIE.BAD.IRD 3 




45573 














45574 


OOF: 


RfG 


CIE.CM.RESOP 


] CIE.BAD.IRD 


] CIE.BAD.IRD 3 


;RESVRD 


43575 




MEM 


CIE.CM.RESOP 


J CIE.BAD.JRD : 


] CIE.BAD.IRD 3 




43576 














45577 


OOF: 


REG 


CIE.CM.RESOP 


] CIE.BAD.JRD : 


) CIE.BAD.JRD 3 


;RESVRD 


45578 




MEM 


CIE.CM.RESOP 


] CIE.BAD.IRD 


] CIE.BAD.IRD 3 




45579 














45580 


010: 


REG 


CIE.CM.RESOP 


] CIE.BAD.IRD 


] CIE.BAD.IRD 3 


;RESVRD 


43581 




MFM 


CIE.CM.RESOP 


] CIE.BAD.JRD 


3 CIE.BAD.IRD 3 




43582 














43583 


020: 


REG 


CIE.CM.RESOP 


] CIE.BAD.JRD 


] CIE.BAD.IRD 3 


;RESVRD 


45584 




MEM 


CIE.CM.RESOP 


] CIE.BAD.JRD 


] CIE.BAD.JRD 3 




45585 














45586 


021: 


REG 


CIE.CM.RESOP 


] CIE.BAD.JRD 


] CIE.BAD.IRD 3 


;RESVRD 


45587 




MEM 


CIE.CM.RESOP 


] CIE.BAD.IRD 


] CIE.BAD.IRD 3 




43588 














43589 


022: 


REG 


CIE.CM.RESOP 


] CIE.BAD.JRD 


] CIE.BAD.IRD 3 


;RESVRD 


45590 




MEM 


CIE.CM.RESOP 


] CIE.BAD.JRD 


] CIE.BAD.IRD 3 




45591 














4359? 


023: 


REG 


CIE.CM.RESOP 


] CIE.BAD.IRD 


] CIE.BAD.IRD 3 


;RESVRD 


43593 




MEM 


CIE.CM.RESOP 


] CIE.BAD.IRD 


] CIE.BAD.JRD 3 
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CMT098.MCX 




MICR02 1M(01 
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) 28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160i 


CMODE.MIC 




CompatibUit) 


Mode : Ird RoiT 


\ Defimtion 




-^3594 


f 




1RD1 


CNTO 


CNT1 




A3S95 














43596 


024: 


RFC 


[n.CM.RESOP ] 


[IE. BAD. IRD ] 


CIE.BAD.IRD 1 


;RESVftD 


A3597 




MEM 


[It.CM.RESOP ] 


[IE. BAD. IRD ] 


CIE.BAD.IRD ] 




^3598 














'.3599 


025: 


HEG 


[IE. CM. RESOP ] 


[IE. BAD. IRD ] 


[IE. BAD. IRD ] 


;RESVRD 


i.3600 




MEM 


CIE.CM.RESOP ] 


[IE. SAD. IRD ] 


[lE.BAD.IRD J 




43601 














43602 


026: 


REG 


[IE. CM. RESOP : 


[IE. BAD. IRD ] 


[lE.BAD.IRD 3 


;RESVRD 


43603 




MEM 


[IE. CM. RESOP : 


CiE.BAD.IRD ] 


EIE.BAD.JRD 1 




43604 














43605 


027: 


REG 


[IE. CM. RESOP : 


[IE. BAD. IRD : 


[IE. BAD. IRD 2 


;RESVRD 


43606 




MEM 


[IE. CM. RESOP : 


[IE. BAD. IRD : 


[IE. BAD. IRD J 




43607 














43608 


028: 


REG 


CIE. CM. RESOP : 


[IE. BAD. IRD : 


[IE. BAD. IRD J 


;RESVRD 


43609 




MEM 


[IE. CM. RESOP : 


CIE.BAD.IRD : 


1 ClE.BAD.i.^D J 




43610 














43611 


029: 


REG 


[IE. CM. RESQP : 


1 CIE.BAD.IRD : 


1 CIE.BAD.IRD D 


;RFSVRD 


43612 




MEM 


[IE. CM. RESOP : 


I [IE. BAD. IRD ; 


I CIE.BAD.IRD ] 




45615 














43614 


02A: 


REG 


[IE. CM. RESOP : 


1 [IE. BAD. IRD : 


1 [IE. BAD. IRD J 


;RESVRD 


43615 




MEM 


[IE. CM. RESOP : 


] [IE.8AD.JRD : 


1 [IE. BAD. IRD ] 




43616 














43617 


02B: 


REG 


[IE. CM. RE SOP 


CIE.BAD.IRD : 


1 CIE.BAD.IRD ] 


;RESVRD 


43618 




MEM 


[IE. CM. RESOP ; 


1 [IE. BAD. IRD : 


1 [IE. BAD. IRD 2 




43619 














43620 


02C: 


REG 


[IE. CM. RESOP : 


] CIE.BAD.IRD : 


1 CIE.BAD.IRD ] 


;RESVRD 


43621 




MEM 


[IE. CM. RESOP : 


1 CIE.BAD.IRD 


1 [IE. BAD. IRD J 




43622 














43623 


02D: 


REG 


[IE. CM, RESOP ; 


J [IF. BAD. IRD : 


] CIE.BAD.IRD ] 


;RESVRD 


45624 




MEM 


[IE. CM. RESOP 


] [IE. BAD. IRD 


I CIE.BAD.IRD 3 




45625 














45626 


02E: 


REG 


[IE. CM. RESOP 


] [IE. BAD, IRD 


] CIE.BAD.IRD 3 


;RESVRD 


45627 




MEM 


[II. CM. RESOP 


] [IE. BAD. IRD : 


] CIE.BAD.IRD 3 




43628 














43629 


02F; 


REG 


[IE. CM. RESOP 


] CIE.BAD.IRD ; 


3 CIE.BAD.IRD 3 


;RESVRD 


43650 




MEM 


[IE. CM. RESOP 


] [IE. BAD. IRD : 


3 CIE.BAD.IRD 3 




45651 














43632 


030: 


REG 


[IE. CM. RESOP 


3 [IE. BAD. IRD ! 


3 [IE. BAD. IRD 3 


;RESVPD 


43633 




MEM 


[IE. CM. RESOP 


3 CIE.BAD.IRD 


3 CIF.BAD.IRD 3 




43634 














43635 


031: 


REG 


[IE. CM. RESOP 


3 CIE.BAD.IRD 


3 CIE.BAD.IRD 3 


;RESVRD 


4 5656 




MEM 


[It.CM.RESOP 


3 [IE. BAD. IRD 


3 CIE.BAD.IRD 3 




45637 














4 3658 


032: 


REG 


[IE. CM. RESOP 


3 [IE. BAD. IRD 


3 [IE. BAD. IRD 3 


;RESVRD 


45639 




MEM 


[IE, CM. RESOP 


3 CIE.BAD.IRD 


3 CIE.BAD.IRD 3 




4 3640 














45641 


035: 


REG 


[IE. CM. RESOP 


3 CIE.BAD.IRD 


] CIE.BAD.IRD 3 


;RESVRD 


'o642 




MEM 


[IE. CM. RESOP 


J [IE. BAD. IRD 


3 CIE.BAD.IRD 3 




4 364 5 














43644 


034: 


REG 


[IE. CM. RESOP 


J [IE. BAD. IRD 


3 CIE.BAD.IRD 3 


;RESVRD 


4 3645 




MEM 


[lE.CM.RFSOP 


] CIE.BAD.IRD 


J CIE.BAD.IRD 3 




4 3646 














4 364 7 


035: 


REG 


[IE. fM. RESOP 


] CiE.BAD.IRD 


] CIE.BAD.IRD 3 


;RESVRD 


43648 




MEM 


[IE. CM. RESOP 


] CIE. BAD. IRD 


] CIE.BAD.IRD 3 
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CMT098.MCX 




MICR02 1M(01 


B A 
) 28-N0V'83 16:30:35 CLOKX Rev 13.00, Clock rate = 160 


CMOOE.MIC 




CompatibUit) 


' Mode : Ird Rom Oefi'niti'on 




^3649 


1 




IRD1 


CNTO 


CNT1 




C5650 














^5651 


036: 


REG 


CIE.CM.RESOP ] 


CIE.BAD.IRD ] 


CIE.BAD.IRD J 


;RESVRD 


^3652 




MEM 


EIE.CM.RESOP : 


CIE.BAD.IRD : 


CIE.BAD.JRD J 




A5655 














^3654 


037: 


REG 


[lE.CM.RESOP : 


[lE.BAD.JRD : 


CIE.BAD.JRD ] 


;fiESVRD 


^56^5 




MEM 


CIE.CM.RESOP : 


CIE.BAD.IRD : 


CIE.BAD.JRD J 




^3656 














^5657 


038: 


REG 


CIE.CM.RESOP : 


CIE.BAD.IRD : 


CIE.BAD.IRD ] 


;RESVRD 


A 3658 




MEM 


CIE.CM.RESOP : 


CIE.BAD.IRD : 


CIE.BAD.JRD ] 




A3659 














A 3660 


039; 


REG 


CIE.CM.RESOP : 


CJE.BAD.JRD : 


1 CJE.BAD.JRD ] 


;RESVRD 


A 3661 




MEM 


CIE.CM.RESOP : 


I CIE.BAD.IRD : 


1 CJE.BAD.JRD 2 




A 3662 














A 566 5 


03A: 


REG 


CIE.CM.RESOP : 


I CIE.BAD.IRD : 


1 CJE.BAD.JRD ] 


;RESVRD 


4366A 




MEM 


CIE.CM.RESOP ; 


I CIE.BAD.IRD : 


1 CIE.BAD.IRD ] 




A3665 














A3666 


03B: 


REG 


CIE.CM.RESOP : 


1 CIE.BAD.IRD : 


I CIE.BAD.IRD 3 


;RESVRD 


A 3667 




MEM 


CIE.CM.RESOP : 


1 CIE.BAD.JRD ; 


1 CIE.BAD.JRD 3 




A 3668 














A 3669 


03C: 


REG 


CIE.CM.RESOP ; 


1 CIE.BAD.IRD : 


1 CIE.BAD.IRD ] 


;RESVRD 


43670 




MEM 


CIE.CM.RESOP : 


1 CIE.BAD.IRD : 


) CIE.BAD.IRD 1 




A3671 














A3672 


03D: 


REG 


CIE.CM.RESOP : 


1 CIE.BAD.IRD : 


] CIE.BAD.IRD ] 


;RESVRD 


A5673 




MFM 


CIE.CM.RESOP 


] CIE.BAD.JRD 


] CIE.BAD.JRD 3 




A 36 7 A 














A 3675 


03F: 


REG 


CIE.CM.RESOP 


I CIE.BAD.IRD ; 


] CJE.BAD.JRD 3 


;RESVRD 


A3676 




MEM 


CIE.CM.RESOP 


] CIE.BAD.JRD 


] CIE.BAD.IRD 3 




A3677 














43678 


03F: 


REG 


CIE.CM.RESOP 


] CIE.BAD.IRD 


] CJE.BAD.IRD 3 


;RESVRD 


A3679 




MEM 


CIE.CM.RESOP 


] CIE.BAD.IRD : 


] CIE.BAD.IRD 3 




A3680 














A3681 


OAO: 


REG 


riE.CM.RESOP 


] CIE.BAD.IRD 


] CIE.BAD.JRD 3 


;RESVRD 


A3682 




MFM 


CIE.CM.RESOP 


] CJE.BAD.IRD 


] CIE.BAD.JRD 3 




A3685 














A568A 


0A7: 


REG 


CIE.CM.RESOP 


] [IE. BAD. IRD 


] CJE.BAD.JRD 3 


;RESVRD 


A 368 5 




MEM 


CIE.CM.RESOP 


] [JE.BADJRD 


] CIE.BAD.JRD 3 




A3686 














A 5687 


0A8: 


REG 


CIE.CM.RESOP 


J CIE.BAD.IRD 


] CIE.BAD.JRD 3 


;RFSVRO 


A 3688 




MEM 


CIE.CM.RESOP 


] CIE.BAD.IRD 


] CIE.BAD.IRD 3 




A 3689 














A 3690 


OAF • 


REG 


CIE.CM.RESOP 


} CIE.BAD.JRD 


] CIE.BAD.IRD 3 


;RESVRD 


A3691 




MEM 


CIE.CM.RESOP 


] CIE.BAD.IRD 


] CIE.BAD.JRD 3 




A 3692 














A3693 


050: 


REG 


CIE.CM.RESOP 


] CIE.BAD.JRD 


] CIE.BAD.IRD 3 


, ;RESVRD 


A569A 




MEM 


CIE.CM.RESOP 


] CIE.BAD.JRD 


3 CIE.BAD.IRD 3 




A 5695 














A 5696 


057: 


REG 


CIE.CM.RESOP 


J CJE.BAD.JRD 


] CJE.BAD.JRD 3 


;RESVRD 


^5697 




MEM 


CIE.CM.RESOP 


3 CJE.BAD.IRD 


] CIE.BAD.IRD 3 




A 5698 














A5699 


058: 


REG 


CIE.CM.RESOP 


] CJE.BAD.IRD 


] CIE.BAD.JRD 3 


;RESVRD 


A57G0 




MEM 


CIE.CM.RESOP 


] CIE.BAD.JRD 


] CIE.BAD.IRD 3 




A5701 














A57C? 


05F: 


REG 


CIE.CM.RESOP 


] CIE.BAD.JRD 


] CJE.BAD.JRD 3 


;RliSVRD 


A5703 




MEM 


CIE.CM.RESOP 


] CJE.BAD.JRD 


] CIE.BAD.IRD 3 
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CMT098.MCX 




MICR02 1M(01 


C A 
) 28-N0V-83 16:30:35 CLOKX R 


; CMODE.MIC 




Compatibi Lit> 


Mode : Ird Ron 


1 Definition 


;4370^ 


§ 




IRD1 


CNTO 


CM 


;^3705 












;^5706 


063: 


REG 


CIE.CM.RESOP ] 


CIE.BAD.iRD ] 


CIE.BAD.iRD 


;A5707 




MEM 


[lE.CM.RESOP ] 


CIE.BAD.IRD : 


CIE.BAD.IRD 


;A3708 












;A3709 


065: 


Rf^G 


CIE.CM.RESOP ] 


CIE.BAD.IRD ] 


CI. S^D.IRD 


;43710 




MEM 


[lE.CM.RESOP : 


CIE.BAD.JRD : 


CIE.BAD.iRD 


;A37n 












;A3712 


068: 


REG 


[lE.CM.RESOP : 


CIE.BAD.iRD : 


CIE.BAD.IRD 


;A3715 




MEM 


CIE.CM.RESOP : 


CIE.BAD.iRD : 


CIE.BAD.iRD 


;A57U 












;A3715 


069: 


REG 


CIE.CM.RESOP : 


[IE. BAD. IRD : 


CIE.BAD.IRD 


;A3716 




MEM 


[lE.CM.RESOP : 


CIE.BAD.IRD : 


CIE.BAD.IRD 


;A371? 












;A5718 


06A: 


REG 


[lE.CM.RESOP : 


CiE.BAD.JRD : 


CIE.BAD.iRD 


;A3719 




MEM 


CIE.CM.RESOP : 


1 CIE.BAD.iRD : 


CIE.BAD.IRD 


;A3720 












;A3721 


06B: 


REG 


CIE.CM.RESOP ; 


I [IE. BAD. IRD : 


1 CIE.BAD.iRD 


;A3722 




MEM 


CIE.CM.RESOP ; 


I CIE.BAD.IRD : 


I CIE.BAD.IRD 


;A3723 












;4372^ 


06C: 


REG 


CIE.CM.RESOP : 


) CIE.BAD.IRD : 


I CIE.BAD.IRD 


;A372G 




MEM 


CIE.CM.RESOP : 


] CIE.BAD.iRD : 


! CIE.BAD.iRD 


;A3726 












;43727 


06D: 


REG 


CIE.CM.RESOP ; 


1 CIE.BAD.iRD : 


1 CIE.BAD.iRD 


;A5728 




MEM 


[lE.CM.RESOP ; 


1 CIE.BAD.IRD ; 


1 CIE.BAD.IRD 


;A3729 












;A3750 


06E: 


REG 


CIE.CM.RESOP : 


] CIE.BAD.IRD 


1 [IE. BAD, IRD 


;A3731 




MEM 


CIE.CM.RESOP 


] CIE.BAD.iRD : 


] CIE.BAD.iRD 


;43752 












;A5733 


06F: 


REG 


CIE.CM.RESOP 


] EiE.BAD.iRD : 


) CIE.BAD.IRD 


;A373A 




MEM 


CIE.CM.RESOP 


] CIE.BAD.iRD ; 


] CIE.BAD.iRD 


;A3735 












;A3736 


073: 


REG 


CIE.CM.RESOP : 


] CiE.BAD.JRD 


] CIE.BAD.IRD 


;A3737 




MEM 


CIE.CM.RESOP 


] CIE.BAD.iRD 


] CIE.BAD.iRD 


;A3738 












;A5739 


075: 


REG 


CIE.CM.RESOP 


] CIE.BAD.iRD 


] CIE.BAD.iRD 


;A57A0 




MEM 


CIE.CM.RESOP 


I CIE.BAD.IRD 


) CIE.BAD.IRD 


;A37A1 












;A37A2 


078: 


REG 


CIE.CM.RESOP 


J CIE.BAD.IRD 


) CIE.BAD.IRD 


;A57A3 




MEM 


CIE.CM.RESOP 


] CIE.BAD.IRD 


1 Clf^.BAD.IRD 


;A57AA 












;A37A5 


079: 


REG 


CIE.CM.RESOP 


] CiE.BAD.JRD 


] CIE.BAD.IRD 


;A37A6 




MEM 


CIE.CM.RESOP 


] CIE.BAD.iRD 


] CIE.BAD.IRD 


;A37A7 












;A37A8 


07A: 


REG 


CIE.CM.RESOP 


] CIE.BAD.IRD 


] CIE.BAD.iRD 


;A37A9 




MEM 


[lE.CM.RESOP 


] CIE.BAD.IRD 


] [IE. BAD. IRD 


;A5750 












;A3751 


07B: 


REG 


CIE.CM.RESOP 


] CIE.BAD.IRD 


] EiE.BAD.iRD 


;A3752 




MEM 


CIE.CM.RESOP 


] CIE.BAD.IRD 


i [IE, BAD. IRD 


;A3753 












;A375A 


07C: 


REG 


[lE.CM.RESOP 


] CIE.BAD.IRD 


] CIE.BAD.IRD 


;A3755 




MEM 


CIE.CM.RESOP 


] CIE.BAD.IRD 


] CIE.BAD.IRD 


;A5756 












;A3757 


07D: 


REG 


CIE.CM.RESOP 


] CIE.BAD.IRD 


] CIE.B^^D.IRD 


;A3758 




MEM 


CIE.CM.RESOP 


] CIE.BAD.IRD 


] CIE.BAD.IRD 



Clock rate = 160ns 



RESVRD 
RESVRD 
RESVRD 
RESVRD 
RESVRD 
RESVRD 
RESVRD 
RESVRD 
RESVRD 
RESVRD 
RESVRD 
RESVRD 
RESVRD 
RESVRD 
RESVRD 
RESVRD 
RESVRD 
RESVRD 
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D 4 




; CMT098.MCX 




MICR02 1M(01 


) :;8-N0V"83 16:30:35 CLOKX Rev 13.00, Clock rate = 160 


; CMODE.MIC 




Compatibi LU> 


Mode : Ird Ron 


1 Definition 




;A3759 


t 




IRD1 


CNTO 


CNT1 




;A3760 














;A376T 


07E: 


REG 


[lE.CM.RESOP ] 


[IE. BAD. IRD : 


CIE.BAD.JRD : 


;RESVRD 


;A3762 




MEM 


CIE.CM.RESOP ] 


C1E.8A0.IRD : 


[JE.BAD.JRD : 




;A3763 














;4376A 


07F: 


REG 


[lE.CM.RESOP ] 


CIE.BAD.JRD : 


[lE.BAD.JRD : 


;RESVRD 


;A5765 




MEM 


CIE.CM.RESOP : 


[1E.8AD.1R0 : 


[IE. BAD. IRD : 




;A3766 














;A3767 


086: 


REG 


[lE.CM.RESOP : 


[1E.9AD.1RD : 


[JE.BAD.JRD : 


;RESVRD 


;^5768 




MEM 


[lE.CM.RESOP : 


[lE.BAD.JRD : 


[JE.BAD.JRD : 




:A^7f/) 














-^YtlO 


0d7: 


REG 


[lE.CM.RESOP : 


[lE.BAD.JRD : 


! [JE.BAD.JRD ; 


1. ;RESVRD 


;Ai;'71 
;,'■■?' 73 




MEM 


[lE.CM.RESOP : 


[lE.BAD.JRD : 


I [JE.BAD.JRD ; 




08E: 


REG 


[lE.CM.RESOP : 


[lE.BAD.JRD : 


I [lE.BAD.JRD : 


1, ;RESVRP 


i;^i77s 

;A3776 




MEM 


[lE.CM.RESOP : 


[lE.BAD.JRD : 


1 [JE.BAD.JRD ; 




08F; 


REG 


[lE.CM.RESOP : 


1 [IE. BAD. IRD : 


I [JE.BAD.JRD 


L ;RESVRD 


;<^,7."7 

|.-A"i778 
;A3779 




MEM 


[lE.CM.RESOP : 


I [lE.BAD.JRD ; 


1 [JE.BAD.JRD ; 




096: 


REG 


[lE.CM.RESOP : 


I [lE.BAD.JRD : 


1 [lE.BAD.JRD : 


N ;RESVRD 


;m3/80 




MEM 


[lE.CM.RESOP : 


I [JE.BAD.JRD : 


1 [JE.BAD.JRD ; 




;^3781 














.,•''.3732 


097: 


REG 


[lE.CM.RESOP : 


] [JE.BAD.JRD : 


1 [JE.BAD.JRD 


1, ;RESVRD 


:.A5783 




MEM 


[lE.CM.RESOP : 


1 [JE.BAD.JRD 


1 [JE.BAD.JRD 




i;A378A 














.;V3/85 


09E: 


REG 


CIE.CM.RESOP : 


) [IE. BAD. IRD : 


1 [JE.BAD.JRD 


1, ;RESVRD 


;A^/86 
; 4 3 787 
,45788 




MEM 


[lE.CM.RESOP ; 


] [IE. BAD. IRD : 


] [IE. BAD. IRD 




09F: 


REG 


[lE.CM.RESOP : 


] [lE.BAD.JRD : 


1 [lE.BAD.JRD 


], ;RESVRD 


.43789 




MEM 


[lE.CM.RESOP 


] [JE.BAD.JRD 


] [JE.BAD.JRD 




;43790 














; 4 3791 


0A4: 


REG 


riE.CM.RESOP 


] [JE.BAD.JRD ; 


] [JE.BAD.JRD 


], ;RESVRD 


;437g? 




MEM 


[lE.CM.RESOP 


] [JE.BAD.JRD 


] [JE.BAD.JRD 




; 43793 














; 4 3 794 


0A6: 


REG 


CIE.CM.RESOP 


] [JE.BAD.JRD 


] [lE.BAD.JRD : 


J, ;RESVRD 


;43795 




MEM 


[lE.CM.RESOP 


] [JE.BAD.JRD 


] [lE.BAD.JRD 




;43796 














;45797 


0A7: 


REG 


CIE.CM.RESOP 


] [JE.BAD.JRD 


] CJE.BAD.JRD 


], ;RESVRD 


; 43798 




MEM 


CIE.CM.RESOP 


] [JE.BAD.JRD 


] [IE. BAD. IRD 




; 43799 














; 4 3800 


OAC: 


REG 


CIE.CM.RESOP 


] [JE.BAD.JRD 


] [lE.BAD.JRD 


], ;RESVRD 


;43801 




MEM 


[lE.CM.RESOP 


] [JE.BAD.JRD 


] [IE. BAD. IRD 




; 4 3802 














; 4 3803 


OAE: 


REG 


CIE.CM.RESOP 


] [JE.BAD.JRD 


] [JE.BAD.JRD 


1. ;RESVRD 


; 4 3804 




MEM 


CIE.CM.RESOP 


] [JE.BAD.JRD 


} [IE. BAD. IRD 




; 4 580 5 














; 43806 


OAF: 


REG 


CIE.CM.RESOP 


] CJE.BAD.JRD 


] [IE. BAD. IRD 


], ;RESVRD 


; 4 3807 




MEM 


[lE.CM.RESOP 


] [lE.BAD.JRD 


] [JE.BAD.JRD 




; 4 3808 














; 4 3809 


006: 


REG 


CIE.CM.RESOP 


] [JE.BAD.JRD 


] [lE.BAD.JRD 


], ;RESVRD 


;43810 




MEM 


CIE.CM.RESOP 


] [lE.BAD.JRD 


3 [JE.BAD.JRD 




;438n 














;4381? 


0B7: 


REG 


[lE.CM.RESOP 


] [JE. BAD. IRD 


3 [JE.BAD.JRD 


3, ;RESVRD 


;43813 




MEM 


[lE.CM.RESOP 


] [lE.BAD.JRD 


] CIE.BAD.JRD 
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CMT098.MCX 




MICR02 1M(01 


) 28-N0V-83 16:30:35 CLOKX Rev 13,00, Clock rate = 160 


CHODE.MIC 




Compatibillt) 


f Mode : Ird Ron 


1 Definition 




45814 


# 




IRD1 


CNTO 


CNT1 




4^815 














43816 


OBD: 


REG 


[IE.CM.R£S0P : 


CIE.BAD.JRO : 


CIE.BAD.IRD ] 


;RESVRD 


43817 




MEM 


CIE.CM.RESOP : 


CIE.BAD.IRD : 


CIE.BAD.IRD : 




43818 














45819 


OBE: 


REG 


CIE.CM.RESOP : 


CIE.BAD.IRD ; 


CIE.BAD.IRD 3 


;RESVRD 


43820 




MEM 


CIE.CM.RESOP : 


CIE.BAD.IRD : 


CIE.BAD.IRD ] 




43821 














43822 


OBF: 


REG 


CIE.CM.RESOP : 


CIE.BAD.IRD : 


CIE.BAD.IRD 3 


;RESVRD 


43823 




MEM 


CIE.CM.RESOP : 


) CIE.BAD.IRD : 


CIE.BAD.IRD 3 




43824 














43825 


OCO: 


REG 


CIE.CM.RESOP : 


I CIE.BAD.IRD : 


CIE.BAD.IRD 3 


;RESVRD 


43826 




MEM 


CIE.CM.RESOP : 


1 CIE.BAD.IRD : 


1 CIE.BAD.IRD 3 




43827 














43828 


0C1: 


REG 


CIE.CM.RESOP : 


] CIE.BAD.IRD : 


1 CIE.BAD.IRD 3 


;RESVRD 


4 5829 




MEM 


CIE.CM.RESOP ; 


] CIE.BAD.IRD : 


1 CIE.BAD.IRD 3 




43830 














45831 


0C5: 


REG 


CIE.CM.RESOP : 


1 CIE.BAD.IRD ; 


1 CIE.BAD.IRD 3 


;RESVRD 


43852 




MEM 


CIE.CM.RESOP : 


I CIE.BAD.IRD : 


] CIE.BAD.IRD 3 




43833 














43834 


0C7: 


REG 


CIE.CM.RESOP : 


1 CIE.BAD.IRD : 


1 CIE.BAD.IRD 3 


;RESVRD 


43835 




MEM 


CIE.CM.RESOP ; 


] CIE.BAD.IRD 


) CIE.BAD.IRD 3 




43S36 














43857 


0C8: 


REG 


CIE.CM.RESOP ; 


] CIE.BAD.IRD : 


] CIE.BAD.IRD 3 


;RESVRD 


43838 




MEM 


CIE.CM.RESOP 


] CIE.BAD.IRD : 


] CIE.BAD.IRD 3 




45859 














/■3840 


0C9: 


REG 


CIE.CM.RESOP 


] CIE.BAD.IRD 


I CIE.BAD.IRD 3 


;RESVRD 


43841 




MEM 


CIE.CM.RESOP 


] CIE.BAD.IRD 


] CIE.BAD.IRD 3 




43842 














43845 


OCA: 


REG 


CIE.CM.RESOP 


] CIE.BAD.IRD 


] CIE.BAD.IRD J 


;RESVRD 


45844 




MEM 


CIE.CM.RESOP 


] CIE.BAD.IRD 


] CIE.BAD.IRD 3 




43845 














43846 


OCB: 


REG 


CIE.CM.RESOP 


3 CIE.BAD.IRD 


] CIE.BAD.IRD 3 


;RESVRD 


43847 




MEM 


CIE.CM.RESOP 


3 CIE.BAD.IRD 


3 CIE.BAD.IRD 3 




43848 














4 5849 


OCC: 


REG 


CIE.CM.RESOP 


] CIE.BAD.IRD 


3 CIE.BAD.IRD 3 


;RESVRD 


43850 




MEM 


CIE.CM.RESOP 


] CIE.BAD.IRD 


] CIE.BAD.IRD 3 




43851 














45852 


OCD: 


REG 


CIE.CM.RESOP 


] CIE.BAD.IRD 


3 CIE.BAD.IRD 3 


;RESVRO 


43853 




MEM 


CIE.CM.RESOP 


] CIE.BAD.IRD 


3 CIE.BAD.IRD 3 




4 3854 














^3855 


OCE: 


REG 


CIE.CM.RESOP 


] CIE.BAD.IRD 


] CIE.BAD.IRD 3 


;RESVRD 


43856 




MEM 


CIE.CM.RESOP 


] CIE.BAD.IRD 


] CIE.BAD.IRD 3 




43857 














43858 


OCF: 


REG 


CIE.CM.RESOP 


] CIE.BAD.IRD 


3 CIE.BAD.IRD 3 


;RESVRD 


43859 




MEM 


CIE.CM.RESOP 


] CIE.BAD.IRD 


3 CIE.BAD.IRD 3 




43^60 














43861 


ODO: 


REG 


CIE.CM.RESOP 


3 CIE.BAD.IRD 


] CIE.BAD.IRD 3 


;RESVRD 


43862 




MEM 


CIE.CM.RESOP 


] CIE.BAD.IRD 


] CIE.BAD.IRD 3 




4 3863 














43864 


ODI: 


REG 


CIE.CM.RESOP 


] CIE.BAD.IRD 


3 CIE.BAD.IRD 3 


;RESVRD 


4 3865 




MEM 


CIE.CM.RESOP 


3 CIE.BAD.IRD 


3 CIE.BAD.IRD 3 




43866 














45867 


0D2: 


REG 


riF.CM.RESOP 


] CIE.BAD.IRD 


3 CIE.BAD.IRD 3 


;RESVRD 


43868 




MEM 


CIE.CM.RESOP 


] CIE.BAD.IRD 


3 CIE.BAD.IRD 3 
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CMT098.MCX 




MICR02 1M(01 


F 4 
) 28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160 


; CMODE.MIC 




Compatibi Lit> 


' Mode : Ird Ron 


1 Definition 




; 4 3869 


f 




1RD1 


CNTO 


CNT1 




;';3870 














;'.3871 


0D3: 


REG 


[lE.CM.RESOP : 


[lE.BAD.JRD ] 


CIE.BAD.JRD J 


;RESVRD 


S3872 




MEM 


[lE.CM.RESOP : 


[IE. BAD. IRD : 


CIE.BAD.JRD ] 




M/3873 














; 4 387 A 


0D4: 


REG 


CIE.CM.RESOP : 


[IE. BAD. IRD : 


CIE.BAD.JRD ] 


;RESVRD 


;43875 




MEM 


[lE.CM.RESOP : 


CIE.BAD.IRD : 


CIE.BAD.IRD 3 




.C3876 














; 43877 


0D5: 


REG 


CIE.CM.RESOP : 


CIE.BAD.JRD : 


CIE.BAD.IRD ] 


;RESVRD 


; 4 5875 




MEM 


[lE.CM.RESOP : 


CIE.BAD.IRD : 


CIE.BAD.JRD ] 




.<i3879 














; 4 3880 


0D6: 


REG 


CIE.CM.RESOP : 


CIE.BAD.IRD : 


CIE.BAD.IRD 2 


;RESVRD 


; 4 5881 




MEM 


CIE.CM.RESOP : 


I CIE.BAD.JRD : 


I CIE.BAD.JRD ] 




;<588^ 














; 43885 


0D7: 


REG 


CIE.CM.RESOP : 


CIE.BAD.JRD : 


I CIE.BAD.JRD ] 


;RESVRD 


: 4 3884 




MEM 


CIE.CM.RESOP : 


1 CIE.BAD.JRD : 


I CIE.BAD.IRD ] 




;43885 














; 4 3886 


0D8: 


REG 


CIE.CM.RESOP : 


) CIE.BAD.JRD : 


I [lE.BAD.JRD ] 


;RESVRD 


; 4 3887 




MEM 


CIE.CM.RESOP ; 


] CIE.BAD.IRD : 


1 CIE.BAD.IRD ] 




; 4 3888 














; 4 3889 


0D9: 


REG 


CIE.CM.RESOP : 


1 CIE.BAD.IRD : 


1 riE.BAD.JRD ] 


;RESVRD 


; 4 3890 




MEM 


CIE.CM.RESOP ; 


] CIE.BAD.JRD 


1 CIE.BAD.JRD ] 




; 45891 














; 4 3892 


ODA: 


REG 


CIE.CM.RESOP ; 


1 CIE.BAD.JRD : 


] CIE.BAD.IRD ] 


;RESVRD 


; 4 3893 




MEM 


CIE.CM.RESOP 


] CIE.BAD.IRD : 


I CIE.BAD.IRD ] 




; 4 3894 














.45895 


ODB: 


REG 


[lE.CM.RESOP ; 


] CIE.BAD.IRD 


] CIE.BAD.IRD ] 


;RESVRD 


;0896 




MEM 


CIE.CM.RESOP : 


] CIE.BAD.JRD 


) CIE.BAD.JRD ] 




; 43897 














; 4 3898 


ODC: 


REG 


CIE.CM.RESOP 


] CIE.BAD.JRD 


] CIE.BAD.IRD ] 


;RESVRD 


; 43899 




MEM 


CIE.CM.RESOP 


] CIE.BAD.IRD 


] CIE.BAD.IRD 3 




;^3900 














; 4 3901 


ODD: 


REG 


CIE.CM.RESOP 


] CIE.BAD.JRD ; 


] CIE.BAD.JRD 3 


;RESVRD 


; 4 5902 




MEM 


CIE.CM.RESOP 


] CIE.BAD.IRD 


] CIE.BAD.IRD ] 




; 4 390 5 














.4 5904 


ODF: 


REG 


CIE.CM.RESOP 


] CIE.BAD.IRD 


] CIE.BAD.IRD 3 


;RESVRD 


; 4 5905 




MEM 


CIE.CM.RESOP 


] [lE.BAD.JRD 


] CIE.BAD.IRD 3 




: 4 3906 














; 4 3907 


ODF: 


REG 


CIE.CM.RESOP 


] CIE.BAD.IRD 


] CIE.BAD.IRD 3 


;RESVRD 


; 4 3908 




MEM 


CIE.CM.RESOP 


] CIE.BAD.IRD 


] CIE.BAD.IRD ] 




; 4 3909 














; 4 5910 


OEO: 


REG 


CIE.CM.RESOP 


] CIE.BAD.JRD 


] CIE.BAD.IRD 3 


;RESVRD 


;',59n 




MEM 


CIE.CM.RESOP 


] CIE.BAD.IRD 


3 CIE.BAD.IRD 3 




;45912 














;43V13 


0E2: 


REG 


CIE.CM.RESOP 


] CIE.BAD.IRD 


] CIE.BAD.IRD ] 


;RESVRD 


;45914 




MEM 


CIE.CM.RESOP 


] CIE.BAD.JRD 


] CIE.BAD.IRD 3 




;43915 














;43916 


0E4: 


REG 


CIE.CM.RESOP 


] CIE.BAD.JRD 


3 CIE.BAD.IRD 3 


;RESVRD 


;45917 




MEM 


CIE.CM.RESOP 


3 CIE.BAD.IRD 


3 CIE.BAD.IRD 3 




;43918 














; 4 391 9 


0E6: 


REG 


CIE.CM.RESOP 


] CIE.BAD.IRD 


3 CIE.BAD.IRD 3 


;RESVRD 


; 4 5920 




MEM 


CIE.CM.RESOP 


] CIE.BAD.IRD 


3 CIE.BAD.IRD 3 




;45921 














; 43922 


0E8: 


REG 


CIE.CM.RESOP 


] CIE.BAD.JRD 


3 CIE.BAD.IRD 3 


;RESVRD 


;4W3 




MEM 


[lE.CM.RESOP 


] CIE.BAD.IRD 


3 CIE.BAD.IRD 3 
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G 4 
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MICR02 1M(01 


) 28-NOV-83 16:30:35 CLOKX Rev 13,00, Clock rate = 160 


CMOOE.MIC 




CompatibUit) 


' Mode : Jrd Ron 


1 Definition 




A392A 


$ 




IRD1 


CNTO 


CNT1 




^.3925 














43926 


0E9: 


REG 


[lE.CM.RESOP ] 


CIE.BAD.IRD ] 


CIE.BAD.IRD 3 


;RESVRD 


43927 




MEM 


[it.cM.RESop : 


CIE.BAD.IRD ] 


CIE.BAD.IRD : 




43928 














43929 


OEA: 


REG 


CIE.CM.RESOP : 


CIE.BAD.IRD : 


CIE.BAD.IRD J 


;RESVRD 


43930 




MEM 


[lE.CM.RESOP : 


CIE.BAD.IRD : 


CIE.BAD.IRD ] 




4393^ 














43932 


OEB: 


REG 


CIE.CM.RESO'^ : 


CIE.BAD.IRD : 


CIE.BAD.IRD ] 


;RESVRD 


43933 




MEM 


CIE.CM.RESOP : 


CIE.BAD.IRD : 


CIE.BAD.IRD J 




43934 














43955 


OEC: 


REG 


CIE.CM.RESOP : 


CIE.BAD.IRD : 


CIE.BAC.IRD 1 


;RESVRD 


43936 




MEM 


[lE.CM.RESOP : 


CIE.BAD.IRD : 


CIE.BAD.IRD ] 




45937 














43938 


OED: 


REG 


CIE.CM.RESOP : 


1 CIE.BAD.IRD : 


CIE.BAD.IRD J 


;RESVRD 


43939 




MEM 


CIE.CM.RESOP ; 


I CIE.BAD.IRD : 


I CIE.BAD.IRD J 




^»3940 














43941 


OEE: 


REG 


CIE.CM.RESOP : 


) CIE.BAD.IRD : 


1 CIE.BAD.IRD ] 


;RESVRD 


43942 




MEM 


CIE.CM.RESOP ; 


1 CIE.BAD.IRD ; 


I CIE.BAD.IRD ] 




43943 














43944 


OEF: 


REG 


CIE.CM.RESOP : 


1 CIE.BAD.IRD : 


] CIE.BAD.IRD ] 


;RESVRD 


43945 




MEM 


CIE.CM.RESOP ; 


1 CIE.BAD.IRD : 


1 CIE.BAD.IRD J 




43946 














43947 


0F4: 


REG 


CIE.CM.RESOP ; 


] CIE.BAD.IRD : 


1 CIE.BAD.IRD ] 


;RESVRO 


43948 




MEM 


[lE.CM.RESOP 


] CIE.BAD.IRD : 


1 CIE.BAD.IRD ] 




43949 














4 39S0 


0F8; 


REG 


CIE.CM.RESOP ; 


J CIE.BAD.IRD : 


1 CIE.BAD.IRD 3 


;RESVRD 


43951 




MEM 


CIE.CM.RESOP 


J CIE.BAD.IRD : 


) CIE.BAD.IRD ] 




43952 














45953 


0F9: 


REG 


CIE.CM.RESOP 


] CIE.BAD.IRD 


] CIE.BAD.IRD J 


;RESVRD 


4 3'^54 




MEM 


CIE.CM.RESOP 


] CIE.BAD.IRD : 


] CIE.BAD.IRD ] 




43955 














^3956 


OFA: 


REG 


CIE.CM.RESOP 


] CIE.BAD.IRD 


1 CIE.BAD.IRD J 


;RESVRD 


A^'-JS/ 




MEM 


CIE.CM.RESOP 


I CIE.BAD.IRD : 


] CIE.BAD.IRD 1 




A^VSci 














4 3959 


OFB: 


REG 


CIE.lM.RESOP 


] CIE.BAD.IRD 


] CIE.BAD.IRD 3 


;RESVRD 


4 3960 




MEM 


CIE.CM.RESOP 


] CIE.BAD.IRD 


] CIE.BAD.IRD 3 




43961 














4 5962 


OFC: 


REG 


CIE.CM.RESOP 


] CIE.BAD.IRD 


] CIE.BAD.IRD 3 


;RESVRD 


43965 




MEM 


CIE.CM.RESOP 


] CIE.BAD.IRD 


] CIE.BAD.IRD 3 




4 5964 














43965 


OFO: 


REG 


CIE.CM.RESOP 


] CIE.BAD.IRD 


] CIE.BAD.IRD 3 


;RESVRD 


45966 




MEM 


CIE.CM.RESOP 


] CIE.BAD.IRD 


] CIE.BAD.IRD 3 




45967 














45968 


OFE: 


REG 


CIE.CM.RESOP 


] CIE.BAD.IRD 


] CIE.BAD.IRD 3 


;RESVRD 


•45969 




MEM 


CIE.CM.RESOP 


] CIE.BAD.IRD 


3 CIE.BAD.IRD 3 




45970 














45971 


OFF : 


REG 


CIE.CM.RESOP 


] CIE.BAD.IRD 


] CIE.BAD.IRD 3 


;RESVRD 


•459;'2 




MEM 


CIE.CM.RESOP 


] CIE.BAD.IRD 


3 CIE.BAD.IRD 3 




•459/'3 














45974 


085: 


REG 


CCM.ROL-REG 


] CIE.BAD.IRD 


3 CIE.BAD.IRD 3 


;ROL 


■4 3975 




MEM 


CCM.OS.MOD 


] CCM.ROL-MEM 


] CIE.BAD.IRD 3 




•4 3976 














'45977 


08D: 


REG 


CCM.ROL-REG 


] CIE.BAD.IRD 


3 CIE.BAD.IRD 3 


;ROLB 


; 4 3978 




MEM 


CCM.OS.MOD 


] CCM.ROL-MEM 


3 CIE.BAD.IRD 3 
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CMODE.MK 




CompatibiUt) 


Mode 


^5979 


( 




IRD1 


CNTO 


A 5980 










43981 


084: 


REG 


[CM.ROR-REG ] 


[JE.BAD.IRD 


43982 




MEM 


[CM. OS, MOD ] 


[CM.ROR-MEM 


A5983 










43984 


08C: 


REG 


[CM.RORB-REG ] 


CIE.BAD.JRD 


43985 




MEM 


[CM. OS. MOD ] 


[CM.RORB-MEM 


43986 










43987 


0C^: 


REG 


CCM.RTI ] 


[lE.BAD.JRD 


43988 




MEM 


[cM.RTi : 


[JE.BAD.JRD 


4 5989 










43990 


OFO: 


f^EG 


[cM.RTs : 


[lE.BAD.JRD 


43991 




MEM 


ccM.RTs : 


[lE.BAD.JRD 


43992 










4 3993 


0C6: 


REG 


[CM.RTT : 


[JE.BAD.JRD 


43994 




MEM 


CCM.RTT : 


[lE.BAD.JRD 


43995 










43996 


0B2: 


REG 


[CM. SBC-REG : 


[JE.BAD.JRD 


43997 




MEM 


[CM. OS. MOD : 


I [CM. SBC-MEM 


43998 










43999 


OBA: 


REG 


[CM. SBC-REG : 


1 [JE.BAD.JRD 


44000 




MEM 


[CM. OS. MOD : 


] [CM. SBC-MEM 


44001 










4400? 


067: 


REG 


[CM. SOB : 


1 [lE.BAD.JRD 


44003 




MEM 


[CM, SOB : 


1 [JE.BAD.JRD 


44004 










44005 


077; 


REG 


[CM. SOB : 


1 [JE.BAD.IRD 


44006 




MEM 


[CM, SOB : 


) [lE.BAD.JRD 


44007 










44008 


04E: 


REG 


[CM. OS. RED : 


] [CM. SUB-REG 


44009 




MEM 


[CM. OS. RED ; 


] [CM. OS. MOD 


44010 










44011 


05E: 


REG 


rCM.OS.RED 


] [CM. SUB-REG 


44012 




MEM 


[CM. OS. RED 


] [CM. OS. MOD 


44013 










44014 


0F1: 


REG 


[CM, SWAB-REG 


] [JE.BAD.JRD 


44015 




MEM 


[CM. OS. MOD 


] [CM. SWAB-MEM 


44016 










44017 


0F3: 


REG 


[CM. SWAB-REG 


] [JE.BAD.IRD 


44018 




MEM 


[CM. OS. MOD 


] [CM. SWAB-MEM 


44019 










44020 


0F5: 


REG 


[CM. SWAB-REG 


3 [JE.BAD.JRD 


44021 




MEM 


[CM. OS. MOD 


] [CM, SWAB-MEM 


44022 










44023 


0F7: 


REG 


[CM. SWAB-REG 


3 [JE.BAD.JRD 


44024 




MEM 


[CM. OS. MOD 


] [CM, SWAB-MEM 


44025 










44026 


0B5: 


REG 


[CM.SXT 


3 [JE.BAD.IRD 


44027 




MEM 


[CM.OS.WRT 


3 [CM.SXT 


44028 










44029 


0A8: 


REG 


[JF. CM. TRAP 


3 [JE.BAD.JRD 


44050 




MEM 


[;t. CM. TRAP 


3 [lE.BAD.JRD 


44051 










44032 


0A9: 


REG 


[JE. CM. TRAP 


] [JE.BAD.IRD 


44033 




MEM 


[IE. CM. TRAP 


3 CIE.BAD.JRD 



H 4 
16:30:35 CLOKX Rev 13.00. 
Jrd Rom Definition 

CNT1 



[JE.BAD.JRD 
[lE.BAD.JRD 

CIE.BAD.JRD 
[JE.BAD.JRD 

[JE.BAD.IRD 
[JE.BAD.IRD 

[JE.BAD.JRD 
[lE.BAD.JRD 

[lE.BAD.JRD 
[JE.BAD.JRD 

[JE.BAD.JRD 
[lE.BAD.JRD 

[lE.BAD.JRD 
[JE.BAD.JRD 

[JE.BAD.JRD 
[JE.BAD.JRD 

[JE.BAD.JRD 
[JE.BAD.JRD 

[JE.BAD.JRD 
[CM.SU8-MEM 

[JE.BAD.JRD 
[CM. SUB-MEM 

[JE.BAD.JRD 
[lE.BAD.JRD 

[lE.BAD.JRD 
[JF.BAD.IRD 

[JE.BAD.JRD 
[JE.BAD.JRD 

[JE.BAD.JRD 
[lE.BAD.JRD 

[JE.BAD.JRD 
[JE.BAD.JRD 

[JE.BAD.JRD 
[JE.BAD.IRD 

[IE. BAD. IRD 
[JE.BAD.JRD 



Clock rate = 160ns 



ROR 
RORB 
RTJ * 
RTS * 
RTT -r 
SBC 
SBCB 
SOB J 
SOB, 2 
SUB,1 
SUB. 2 
SWAB J 
SWAB J 
SWAB J 
SWAB,1 
SXT 

TRAPJ 
TRAP, 2 
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MICRO? 1M(0' 


) 28-NOV-83 


CMODE.MIC 






Compatibilit) 


^ Mode 


^^*05A 


« 






IRD1 


CNTO 


A';035 












U036 


0B8: 


REG 


[IE. CM. 


TRAP : 


1 [JE.BAD.IRD 


^^037 




MEM 


[lE.CM. 


TRAP 


] [JE.BAD.IRD 


^A038 












^^039 


0B9: 


REG 


[IE. CM. 


TRAP ; 


] [JE.BAD.JRD 


i;^OA0 




MEM 


CIE.CM. 


TRAP 


I CIE.BAD.JRD 


^^*0A1 












aOA2 


0B3: 


REG 


[CM.TST 


"REG 


J CIE.BAD.JRD 


^.;0'*3 




MEM 


[CM. OS, 


RED 


] [CM.TST-MEM 


A404A 












AA0A5 


OBB: 


REG 


[CM.TST 


"REG 


] [JE.BAD.JRD 


4A0^6 




MEM 


[CM. OS. 


RED 


] [CM.TST-MEM 


/,A0A7 












^^0A8 


061: 


REG 


CCM.XOR 




] [CM. OS. MOD 


AA049 




MEM 


[CM.XOR 




] [CM. OS. MOD 


AA050 












^.^051 


071: 


RFG 


CCM.XOR 




] [CM. OS. MOD 


-;A052 




MEM 


[CM.XOR 




] [CM. OS. MOD 



I 4 

16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
Jrd Rom Definition 
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CNT1 

CIE.BAD.JRD 
[JE.BAD.JRD 

[JE.BAD.JRD 
[JE.BAD.JRD 

[JE.BAD.IRD 
CIE.BAD.JRD 

[JE.BAD.JRD 
CIE.BAD.JRD 

CCM.XOR-WRITE 
[CM.XOR-WRIfE 

CCM.XOR-WRITE 
[CM,XOR-WRJTE 



TRAP, 3 

TRAP, A 

TST 

TSTB 

XORJ 

X0R,2 



L 





























J A 




C.'^T098.MCX 






MICROS 


1M(01) 


28-NOV 


-83 


16:30:35 CLOKX Rev 


13.0 


CMODf..MlC 






Compat 


ibi 


h't> 


Mode 






: DsTze Rom Definition 




^'.GS5 


.roc 


1 1 


Compatib 


ill 


ty 


Mode 










: Dsi2e Rom Definition'* 




^.i^i^'^f. 


.ocnoE 




























U/0'^5 


l>-.3: 


SIZE 


[WORD] 


[Q 




CO 




[0 




CO 




CO ] ; 


ADC 




*'.A0S6 


UB. 


SIZE 


[BYTE] 


[0 




CO 




CO 




CO 




CO ] ; 


ADC8 




A^,057 


1A6: 


SIZE 


[WORD] 


[0 




[0 




CO 




CO 




CO ] ; 


ADDJ 




t*i*058 


156: 


SIZE 


[WORD] 


[0 




[0 




CO 




CO 




CO ] ; 


ADD,? 




'.^059 


16A: 


'^IZE 


[WORD] 


ro 




[0 




CO 




CO 




CO ] . 


ASHJ 




..^060 


■! 7(, : 


SIZE 


CW0RD3 


[0 




[0 




CO 




CO 




CO ] , 


ASH,? 




^'»061 


16'K 


SJZE 


rwoRD] 


[0 




[0 




CO 




CO 




CO ] , 


AShCJ 




^^06;^ 


176: 


SIZE 


[word: 


[0 




[0 




CO 




CO 




CO ] , 


ASHC? 




^4065 


19'>: 


SI/F 


LW0RD2 


CO 




[0 




CO 




[0 




CO ] , 


ASL 




4A0t; 


191): 


SlZt 


[BYTE] 


CO 




[Q 




CO 




CO 




CO ] , 


ASLB 




^40 'j 5 


19^: 


SIZE 


[WORDJ 


CO 




[0 




CO 




CO 




CO ] , 


ASR 




A A 066 


19C: 


SIZE 


[BVTE.l 


CO 




[0 




CO 




CO 




CO ] . 


ASRB 




' '.06' 


lit:: 


SIZE 


CBWE] 


[0 




[0 




CO 




[0 




CO ] . 


SCC/BHIS 




^A0^8 


11F: 


SIZE 


[BYTE J 


ro 




ro 




[0 




[0 




CO ] , 


BCS/BLO 




A4069 


11.'': 


SIZE 


LBYTE] 


[0 




[0 




[0 




CO 




CO J . 


BEO 




^^o:'0 


iU: 


SIZE 


[BYTE] 


[0 




[0 




CO 




CO 




CO ] . 


BGE 




./.O-'i 


116: 


S17F 


[BYTED 


ro 




[0 




CO 




CO 




CO ] , 


BGT 




/, :0''.- 


ItA: 


SIZE 


[BVTFJ 


[0 




[0 




CO 




CO 




CO ] . 


BHJ 






1';A: 


SIZE 


LWORO.l 


[0 




L'O 




CO 




CO 




CO ] . 


BICJ 




/.■UU.'''* 


15^: 


SIZE 


[jord:: 


[0 




CO 




[0 




CO 




CO ] , 


BIC? 




A'*.07S 


UC: 


SIZE 


[BYTEJ 


LO 




[Q 




CO 




CO 




CO ] 


BIC8J 




AA07u 


15C: 


SIZE 


[BYTE] 


LO 




CO 




CO 




cu 




CO J 


eiCB,? 




A/'V 


1A^: 


SIZE 


[WORD] 


ro 




[0 




[0 




CO 




[0 ] 


BIbJ 




AAU/8 


155: 


SIZE 


[WORH 


[0 




[0 




ro 




CO 




CO J 


8IS,? 




A4079 


IAD: 


SIZE 


[BYTE] 


[0 




■:o 




CO 




CO 




LO ? 


BIS8J 




^A080 


15D: 


SIZE 


[BYTE] 


CO 




10 




LO 




i:o 




CO .1 


B1SB,2 




<;ao8i 


1A5: 


SIZE 


[WORDJ 


LO 




CO 




CO 




ro 




ro ] 


BITJ 




AA082 


153: 


SIZE 


[WORD] 


[0 




[0 




1.0 




:o 




CO ] 


BIT,? 




AA083 


UB: 


SIZE 


[BYTE] 


[0 




[Q 




CO 




[0 




[0 .1 


BITBJ 




AA08A 


1S8: 


SIZE 


l'BYTE] 


[0 




ro 




CO 




[0 




CO ] 


'BITB,2 




^A085 


117: 


SIZE 


[BYTE] 


[0 




[0 




[0 




[0 




[0 ] 


niE 




AA086 


11B: 


SIZE 


[BYTE] 


CO 




ro 




CO 




[0 




CO ] 


BIOS 




AA087 


115: 


SIZE 


[BYTE] 


CO 




CO 




CO 




[0 




CO ] 


8LT 




AA088 


119: 


SIZE 


[BYTE] 


CO 




cc 




CO 




[0 




CO ] 


'BMl 




A A 089 


11?: 


SIZE 


[BYTE] 


CO 




CO 




CO 




CO 




CO ] 


BNE 




A A 090 


118: 


SIZE 


[BYTE] 


CO 




CO 




CO 




CO 




CO ] 


•B^L 




AA091 


1C3: 


SIZE 


CO ] 


ro 




[0 




CO 




CO 




CO ] 


•BPT * 




AA09? 


111: 


SIZE 


[BYTE] 


[0 




[0 




CO 




CO 




CO ] 


BR 




AA093 


11C: 


SIZE 


[BYTE] 


CO 




[0 




[0 




CO 




CO ] 


;BVC 




A A 09 A 


110: 


SIZE 


[BYTE] 


CO 




CO 




CO 




CO 




CO ] 


;BVS 




AA095 


IP?: 


SIZE 


[WORD] 


CO 




CO 




CO 




CO 




CO ] 


;a-CLR 




AA096 


1f6: 


SIZE 


[WORD] 


CO 




CO 




CO 




CO 




CO ] 


;CC-SET 




AA097 


18?: 


SIZE 


[WORD] 


[0 




[0 




CO 




CO 
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-NOV 
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CMODE. 


MIC 




Compat 


ibil 


u> 


' Mod 


e 






: Dsize f 


(om Definit 


ion 


AA273 


1ED: 


SIZE 


CO ] 


CO 




CO 




CO 




CO 




CO ] . 


RESVRD 




A427A 


1EE: 


SIZE 


CO ] 


CO 




CO 




CO 




CO 




CO ] , 


RESVRD 




AA275 


1EF: 


SIZE 


CO 3 


CO 




CO 




CO 




CO 




CO ] , 


RESVRD 




AA276 


UA: 


SIZE 


CO ] 


CO 




CO 




CO 




CO 




CO ] , 


RESVRD 




ki.111 


1F8: 


SIZE 


CO ] 


CO 




CO 




CO 




CO 




CO ] . 


RESVRD 




kUllZ 


1F9: 


SIZE 


CO ] 


CO 




CO 




CO 




CO 




CO ] , 


RESVRD 




Ui,279 


1FA- 


SIZE 


CO ] 


CO 




CO 




CO 




CO 




CO ] , 


RESVRD 




'.^280 


1FB 


SIZE 


CO ] 


CO 




CO 




CO 




CO 




CO ] , 


RESVRD 




4A281 


1FC 


SIZE 


CO ] 


CO 




CO 




CO 




CO 




CO ] , 


RESVRD 




AA282 


1FD 


SIZE 


CO ] 


CO 




CO 




CO 




CO 




CO ] , 


RESVRD 




^^283 


1FE 


SIZE 


CO ] 


CO 




CO 




CO 




CO 




CO J . 


RESVRD 




AA28A 


IFF 


SIZE 


CO ] 


CO 




CO 




CO 




CO 




CO ] . 


RESVRD 




4A285 


185 


SIZE 


CWORO] 


CO 




CO 




CO 




CO 




CO ] . 


ROL 




AA286 


18D 


SIZE 


CBYTE3 


CO 




CO 




CO 




CO 




CO ] . 


ROLB 




AA287 


18A 


SIZE 


CW0RD3 


CO 




CO 




CO 




CO 




CO ] . 


ROR 




AA288 


18C 


SIZE 


CBYTE3 


CO 




CO 




CO 




CO 




CO ] 


RORB 




AA289 


1C2 


SIZE 


CWORD] 


CO 




ro 




CO 




lO 




CO ] 


RTI * 




AA290 


iFO 


SIZE 


CWORD] 


CO 




CO 




CO 




CO 




CO ] 


RTS * 




AA29I 


1C6 


SIZF 


CW0RD3 


CO 




CO 




CO 




CO 




CO ] 


RTT * 




AA292 


1B2 


SIZE 


CWORD] 


CO 




CO 




CO 




CO 




CO ] 


SBC 




AA293 


1BA 


SIZE 


C8YTE] 


CO 




CO 




CO 




CO 




CO ] 


SBCB 




AA29A 


167 


SIZE 


CWORD] 


CO 




CO 




CO 




CO 




CO ] 


•SOB J 




AA295 


177 


SIZE 


CWORD] 


CO 




CO 




CO 




CO 




CO ] 


•SOB, 2 




AA296 


1AE 


SIZE 


CWORD] 


CO 




CO 




CO 




LO 




CO ] 


'SUBJ 




AA297 


15E 


SIZE 


CWORD] 


CO 




CO 




CO 




CO 




CO ] 


■SUB, 2 




AA298 


1F1 


SIZE 


CWORD] 


CO 




CO 




CO 




CO 




CO ] 


•SWABJ 




AA299 


1F3 


SIZE 


CWORDJ 


CO 




CO 




CO 




CO 




CO ] 


; SWAB, 2 




AA300 


1F5 


SIZE 


CWORD] 


CO 




CO 




CO 




CO 




CO ] 


•SWAB, 3 




AA501 


1F7 


: SIZE 


CWORD] 


CO 




CO 




CO 




CO 




CO ] 


; SWAB, A 




AA302 


185 


: SIZE 


CWORD] 


CO 




CO 




CO 




CO 




CO ] 


;SXT 




AA503 


1A8 


: SIZE 


CO ] 


CO 




CO 




CO 




CO 




CO ] 


;TRAP,1 




AA30A 


1A9 


: SIZE 


CO ] 


CO 




CO 




CO 




CO 




CO ] 


;TRAP,? 




AA305 


1B8 


: SIZE 


CO ] 


CO 




CO 




CO 




CO 




CO ] 


; TRAP, 3 




AA306 


1B9 


: SIZE 


CO ] 


CO 




CO 




CO 




CO 




CO ] 


; TRAP, A 




AA307 


1B3 


: SIZE 


CWORD] 


CO 




CO 




CO 




CO 




CO ] 


;TST 




AA308 


IBB 


: SIZE 


rSYTEJ 


CO 




CO 




CO 




CO 




CO ] 


;TSTa 




AA309 


161 


SIZE 


CWORD] 


lO 




CO 


1 
J 


CO 




CO 




CO ] 


;X0R,1 




AA3T0 


171 


: SIZE 


CWORD] 


CO 




CO 


] 


CO 




CO 




CO ] 


;X0R,2 




AA311 


.UC( 


JDE 










































•AA312 


.BIN 
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^A313 
U3U 
4^315 
^4316 



TOC 
TOC 



"OSR.MIC" 
"Revision 



31.0" 
Jeff Peng, Gerard 



Koeckhoven, Brian AUison 



^^SV 


NOB IN 


A-:»518 


TOC " 


A^31Q 




A^520 , 


REV 


4^.521 




AA32? . 


51 


^^323 


30 


U12U 




4^325 




AA326 




U127 




4A328 


•?9 


^^529 




A^530 


•28 


4^531 




^^55? 




/»A335 


'?? 



Revision History" 

EXPLAINATION 

Fix OS. ADD INC. PC tor instruction PUSHAO & MOVAQ 

Code aroun3 an undocumented hardware conflict that causes 

HDR and IRDX in the same cycle not to work properly, 

cauiinq QUAD and DOUBLE short literals not to work properly 

when tnev are the Last byte on a page and there 

is a TB MISS on the next page. 

29-MAY-1980 

Fix indexed immediate in OS. BOA. QUAD. 

Fix indexed immediate. 

Change immediate mode for write type operands to take an addressing 

mode fault. 

Initial release, 

;AA33^ .BIN 



l._ 
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u 0100, 0A87,200A,707C,CA67, 1000,1 



U 0101. 08o7,200A,703C,C^A7,10A8,C 



u 0102, 0A81,7002,503D,A047,00A8,E 



U 0103, 0087,^593, 5070, 05E?,aOOO,1 



u GIGA, 0085, A73C, 003c, C4A7, 00^9, 4 



U 0105, 0A87, 7816, A03P, 8407, 00^9,^ 



U 0106, 0087,7815,003C,l4A7,00';9,4 



U 0107, 0C87,700?,60?D,AAA7,00A9,i 



4A335 

AA336 

AA337 

AA338 

AA339 

AA340 

AA3A1 

AA3A2 

AA3A3 

AA3AA 

AA3A5 

AA3A6 

AA347 

AA3A8 

A4349 

44350 

4A351 

44352 

44353 

44354 

44355 

44356 

44357 

44358 

44359 

44360 

44361 

44362 

44363 

44364 

44365 

44366 

44367 

44368 

44369 

44370 

44371 

44372 

44373 

44374 

44375 

44376 

44377 

44378 

44379 

44380 

44381 

44382 

44383 

44384 



.TOG " Native Mode Operand Specifier 



OS. RED" 



;*****H*****************i^******** ********************************** *********** 

; MDR is saved in the Q-register and is always destro)fed. 

Evaluates read type operands and places the result in MDR. 
MTEMPO is destroyed. 

Read access for the operand is checked. 

************************************************************************ ^***** 



.REGJ0N/0SR.RlL,0SR.RlH/0SR,ft2L,0SR.R2H/0SR.R3L,0SR.R3H 

100: 

OS. RED: 

;0000 

FPA MLHDR] MDR RC6PR.R3, 
CLOSaER MTEMPO DEF,]RDX CIJ 



101 



102; 



103; 



104 



105: 



106: 



107; 



;0001 

FPA Q MCMDR] VA RC6PR.RJ, 
CL058ER MTEMPO UEF, 
NEXT/OS. RED-AUTO. JNC 



;0010 ■ 

Q X8 PC PC+J, 
NEXT/OS.RED-IMMED 



;0011-- 

FPA MCMDR], LITNXT, 
MDR"ZPXT(0SR), 
CLOBBER MTEMPO DEF, 
JRDX [1] 



;0100 • 

VA RCGPR.R] R8-C0NX.SIZ, 

pu5h RBS-, " 

NEXT/OS. RED-READ. SAV. EXIT 



;0101 

VA PC>SEXT(XB)+] PC PC+I, 
SJ7ECJDEP], CLOBBER WTEMPO DEF, 
NEXT/OS. RED-READ. SAV. EXIT 



;0110 

VA SEXT(XB)+RCGPR.R] PC PC+J, 
Si7ECIDEP], CLOBBER MTEMPO DEF, 
NEXT/OS. RED-READ. SAV. EXIT 



;Oin 

VA X6 PC PC+4, 
(LIBBER RTEMPO DEF, 
NEXT/OS. RED-READ. SAV. EXIT 



Rn REGISTER MODE 

PLACE OPERAND (GPR(RNUM)) IN MDR 

SAVE MDR IN Q BEFORE CLOBBERING JT 



(Rn)+ AUTOINCREMENT MODE 
PLACE ADDRESS OF OPERAND JN VA 
PUT GARBAGE IN MTEMPO 
INC 6PR(RNUM) BY SIZE 

r-Vcons IMMEDIATE MODE 

GET PROPER AMOUNT OF IMMEDIATE DATA 



S**Cons LITERAL MODE 

PASS OPERAND TO FPA 

MDR GETS OPERAND FROM I-STREAM 

PUT GARBAGE IN MTEMPO 

SAVE MDR lU Q 

-(Rn) AUTODECREMENT MODE 
OPERAND ADDRESS IS GPR(RNUM) - SIZE 
VA GETS OPERAND ADDRESS 
RBS GETS iRNUMlSlZE!-! 

Addr RELATIVE MODE 

ADDRESS OF OPERAND IS PC + DSPLMT 

PUT GARBAGE IN MTEMPO 



D(Rn) DISPLACEMENT MODE 
ADDRESS OF OPERAND IS REG + DSPLMT 
PUT GARBAGE IN MTEMPO 
VA GETS ADDRESS OF OPERAND 

S^Addr ABSOLUTE MODE 

NEXT 4 BYTES OF I-STREAM IS OPERAND 

PUT GARBAGE IN MTEMPO 

VA GETS ADDRESS OF OPERAND 
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U 0108, 0887, 200^, 703C,CAA7, 1010, E 



U 0109, 0C87, 7816, A03D, 8407, 00*^9, 6 



U 010A, 0887, 7815, 003C,C4A7, 00^9, 6 



■J 010B, 0887,2004,703C,C4A7J0^B.A 



U 010C, 0C80,0036,'i030,00A7,00FD,C 



U 010D, 0C87,200A,71FC,C0A7,U'!,0,0 



U 010E, 0880, 0036, A070, 0050, 0000,1 



U 048C, 0C85,573D, 007c, C050, 0000,1 



U 048E, 0087, 200C, 7070, 0A67, 1000,1 



4A385 

<-^386 

/.A387 

A4388 

44389 

44390 

44391 

44392 

44393 

44394 

44395 

44396 

44397 

44398 

44399 

44A00 

44401 

444U2 

44405 

44404 

44405 

44406 

44407 

44408 

44409 

44410 

44411 

44412 

44413 

44414 

44415 

44416 

4^417 

44418 

44419 

44420 

44421 

44422 

4A423 

44424 

44425 

44426 

44427 

44428 

44429 

44430 

4;431 

44432 



108r 

109: 

10A: 

108: 

IOC: 
10D: 



10E: 
OS. RED- 



;1000- 

FPA rtCMDR] VA RC6PR.R3, 
CLOBBER MTEMPO DEF, 
NEXr/OS. RED-READ. EXIT 



;1001 ■ 

VA PC+SEXT(XB)+I PC PC+1, 
SJ7ECJDEP], CLOBBER MTEMPO 
NEXT/OS. RED-READ. SAV 



DEF, 



;1010 

VA SEXT(XB)+RCGPR.R] PC PC+I, 
SI7ECJDEPLCL0BBER MTEMPO DEF 
NEXT/OS. RED-READ. SAV 



; 1 01 1 

FPA Q MCMDR] VA RLGPR.RJ, 
CLOSbER MTEMPO PEF, 
NEXT/OS. RED-READ. JNC. 4 



;1100 — - 

NEXT/IE. ADDR. MODE 



;1101 " • 

fpa q mdr mtempo rc6pr.rj, 
pusR,5ut/lod.braTnext/os.boa 



■READ.EXJT: 
;1110 

READ,S]ZE[iDEPJ, 
IRDX [1] 



OS. RED-AUTO. JNC: 



READ, 

RCGPR.R] RB+C0NX.SJ2, 

PUSH RBS+, 

IRDX [1] 



OS.REO-JMMED: 



FPA Q MCMDR] MDR 0, 
CLOBBER MTEMPO DEF , 
IRDX [13 



(Rn) REGISTER DEFERRED MODE 
OPERAND ADDRESS IS GPR(RNUM) 
PUT GARBAGE IN MTEMPO 



aAddr RELATIVE DEFERRED MODE 

VA GETS ADDRESS OF ADDRESS OF OPERAND 

PUT GARBAGE lU MTEMPO 



aD(Rn) DISPLACEMENT DEFERRED MODE 
OPERAND IS REG + DATA FROM I-STREAM 
PUT GARBAGE IN MTEMPO 



a(Rn)+ AUTO-INCREMENT DEFERRED MODE 
VA GETS OPERAND GPR(RNUM) 
PUT GARBAGE lU MTEMPO 
SAVE MDR IN Q 



(Rn)[PC] INDEX MODE PC 
ILLEGAL ADDRESSING MODE 



TELL CHARLIE 



(Rn)CRx] INDEX MODE 

SAVE INDEX REGISTER IN TEMPO 

CALL ROUTINE TO GET BASE OPERAND ADD 



READ MEMORY AT VA SIZE=DSI2E 



READ MEMORY ADDRESS VA AND S1ZE=DSIZE 
GPR(RNUM) <- GPR(RNUM)+S12E 
SAVE STATUS OF GPR(RNUM) ON RBS 



SAVE MDR INTO 

PUT OPERAND INTO MDR 
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0^9/1, 0087,2592,5070,0050,1000,1 



U 0A96, 0081, 2592, 5020, 0050,10^9, A 



U 049A, 0081, 2002, A03D,8AA7, 0010, E 



U OABA, OC85,573D,002UC050,00^9,A 



AA433 OS. RED-READ. SAV. EXIT: 

A-itASA ; — 

AAA35 FPA MCMDR], 

AAA36 REACSlZECIDEP], 

AA437 CLOBBER MTEMPO DEF, 

A4438 IRDX C1] 

AA439 

AAAAO OS. RED-READ. SAV: 

AAAAl ; ' 

-!.AAA2 FPA MCMDR], 

AAAA3 SIZf[CONG],READ, 

AA-iAA NEXT/OS. RED-VA MDR 

AAA45 

AAAA6 OS.RED-VA MDR: 

A4/;A7 ;~ - • 

iiii^^B VA MCMDR], 

4AAA9 NE5!T/0S. RED-READ. EXIT 

4AA50 

AA451 OS. RED-READ. JNC.A: 

AAA52 

AAA53 READ, 

AAA54 RC6PR.RD RB+C0NX(A), 

AAA55 PUSH RBS+, 

'^^456 NEXT/OS. RED-VA MDR 



SAVE MDR IN Q 

MDR GETS MEMORY(VA) 

PUT GARBAGE IN M TEMPO 



SAVE MDR IN Q 

MDR GETS MEMORY(VA) 



VA GETS MDR 



MDR <- MEMORY(VA) 
GPR(RNUM) <- GPR(RNUM)+4 
RBS GETS IRNUMiSIZE!+l 
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U 0^00, 0C80,0036,A030,00A7,00FD,C 



U 0A01, 0C80,05BE, 403c, CA67, 00^8,8 



U 0A02, 0081, 7002, 403D,A467,047F,B 



U 0A03, OC80,0056,A030,OOA7,OOFD,C 



U 0A04, 0085, A73C,005C.Ci67, 0040, E 



U 0405, 0481, 7816, 40^n, 8407, 0048, C 



U 0406, 0081, 7815, U03C,C467, 0040, E 



U 0407, 0C81,700^,40^D,A467,0040,E 



U 0408, 0480, 05BE,405C,C467, 0040,1: 



U 0409, 0C81, 7816, 4C3[), 8407, 0048,0 



Native Mode Operand Specifier 



OS. BOA" 



44457 .TOC 
44458 



44460 
44461 
44462 
44463 
44464 
44465 

44466 =0000 

44467 OS. BOA; 
44468 

44469 

44470 

44471 

44472 

44473 

44474 

44475 

44476 

44477 

44478 

44479 

44480 

44481 

44482 

44483 

44484 

44485 

44486 

44487 

4^88 

44489 

44490 

44491 

44492 

44493 

44494 

44495 

^4496 

U497 

44498 
44499 
44500 
44501 
44502 
44505 
44504 
44505 



SUBROUTINE CALLED BY OPERAND SPECIFIER ROUTINES TO EVALUATE 
THE BASE OPERANS ADDRESS IN INDEX MODE 



;0000 ; Rn REGISTER MODE 

NEXT/IE. ADDR. MODE ; ILLEGAL ADDRESSING MODE TELL CHARLIE 

;0001 ; (Rn)+ AUTOINCREMENT MODE 

MDR RCGPR.R], ; MDR GETS GPR(RNUM) 

NEXT/OS.BOA-INC 

;0010 ; r^cons IMMEDIATE MODE 

MDR X8 PC PC+I, ; THROW AWAY JSTREAM DATA 

PUSR,NEXT70S.B0A"INDEX-IMMED ; SIZE IS FORM ROM 

;0011— — - ; S**cons LITERAL MODE 

NEXT/IE. ADDR. MODE ; ILLEGAL ADDRESSING MODE TELL CHARLIE 

;0100 ; -(Rn) AUTODECREMENT MODE 

MDR RCGPR.R] RB-CONX.SIZ, ; MDR GETS GPR(RNUM)"SI2E 

PUSR RBS", " ; GPR(RNUM) <- 6PR(RNUM)-SI2E 

NEXT/OS. BOA-EXIT ; RBS <- iRNUMI SIZE I-! 

;0101 ; Addr RELATIVE MODE 

VA PC+SEXT(XB)+J PC PC+I, ; VA GETS PC+DISPLACEMENT+SIZE 
SI7E[ I DEP], NEXT/OS. BOA-RELATIVE ; 

;0110 - ; D(Rn) DISPLACEMENT MODE 

MDR SEXT(XB)+RCGPR.R] PC PC+I, ; MDR GETS 6PR(RNUM)+DISPLACEMENT 
SI ZFCIDEP], NEXT/OS. BOA-EXIT 

;0m ; a#Addr ABSOLUTE MODE 

MDR X8 PC PC+4, ; MDR GETS ADDRESS 

NEXT/OS.BOA-EXIT 

;1000 ; (Rn) REGISTER DEFERRED MODE 

MDR RCGPR.R], ; MDR GETS CONTENTS OF GPR(RNUM) 

NEXT/OS. BOA-EXIT 

;1001 - — ; SAddr RELATIVE DEFERRED MODE 

VA PC+SEXT(XB)+I PC PC+I, ; VA GETS ADDRESS OF ADDRESS OF OPERAND 

SJ7EC IDE p], NEXT/OS. Boa-read 
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U OAOA, 0881, 7815, 003C,CAA7,OOAB,D 



U 040B, 0C80,05BE,A03C,CAA7,00^B,E 



U OAOC, OCaO.OOje^AOSO^OOA/'.OOFD^C 



U 040D, 0C80, 0036,^030, 0047, OOFD,C 



U 040E, OC81.25Dl,00B0,0AA7,000OJ 



U OABB, 0O8S,577P,0O3C,C0A7,O0AO,F 



U O-^BC, OC8l,B5D1,OOBO,OAA7, 0000,1 



U OABD, 0080, 0036, ''iO?0, 0050, 0040, t 



U 04BE, OA8b,b/'3D,UO(?C-C0ii0,O04O,E 



U 07FB, 0081, A710, 0080,0467, 0000, C 



44506 

44507 

44508 

44509 

44510 

44511 

44512 

44513 

44514 

44515 

44516 

44517 

44518 

44519 

44520 

44521 

44522 

44523 

44524 

44525 

44526 

44527 

44528 

44529 

44530 

44531 

44532 

44533 

44534 

44535 

44536 

44537 

44538 
44539 

44540 
44541 
44542 
44543 
44544 
44545 
44546 
44547 
44548 
44549 
44550 
44551 



;1010 " ■• 

VA SEXT(XB)+RCGPft.R] PC PC+I, 

SI 7ec J DEP], NEXT/OS. boa-Read 

; 1 01 1 

VA RCGPR.R3, 
NE3?T/0S. BOA-READ. INC 

; 1 100 

NEXT/JE.ADD'^ MODE 



; 1 101 

NEXT/JE.ADDR.MODE 

OS.BOA-EXJT: 

; 1 110 

VA M[MDR]+(RCTEMP0].ASL.S12E), 
SJ2ECJDEP],RETU.'^N C1J 

OS.BOA-INC: 



RCGPR.RJ rb+conx. siz, 

PUSH RBS+, 
NEXT/OS. BOA-EXIT 



OS. BOA-RELATIVE: 



VA MCVA]+(R[TEMPC].ASL.SIZE), 
SI?ECIDEP], RETURN L1J 



OS. BOA-READ: 



READ.SIZEELONGJ, 
NEXT/OS. BOA-EXIT 



OS. BOA-READ. INC: 



7F6: 
OS.aOA- 



READ, PUSH RBS+, 
RCGPR.R] RB+C0NX(4), 
NEXT/OS. BOA-EXJT 



INDEX-IMMED: 
;*********FORCE ADDRESS********* 
MDR M[PC]-CONX.SIZ,SIZE[IDEP], 
RETDRN CH2,J 



5)D(Rn) DISPL.'^CEMENT DEFERRED MODE 
VA GETS ADDRESS OF ADDRESS OF OPERAND 
PC GETS PC+SIZE 

a(Rn)+ AUTO-INCREMENT DEFERRED MODE 
VA GETS ADDRESS OF ADDRESS OF OPERAND 



(Rn)CPC3 INDEX MODE PC 

ILLEGAL ADDRESSING MODE TELL CHARLIE 

(Rn)[Rx] INDEX MODE 

ILLEGAL ADDRESSING MODE TELL CHARLIE 



ADDRESS IS INDEX REG + BOA 



GPR(RNUM) <- GPR(RNUM)+SIZE 
SAVE STATUS OF REGISTER 



FORM ADDRESS OF BOA 



MDR <- MEMORY (VA) 



MDR <- MEMORY <VA) 
INC REGISTER BY 4 



BOA IS UNINCREMENTED PC 
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U GAIO, OC8O,O036/.030,00A7,00FD,C 



u OAll, OA80,0001,OU3C,C^A7,OOAB,F 



OiiU. 0081, 700?, ^03D,AA67,0A7F,B 



U 0A13, 0C80, 0036, ^030, 00A7,0UFD,C 



U GAU, 0885, 673c, 005C,CA6/. 00^1, E 



iJ 0A15, 0C81, 7816, A03D, 8607, OOACO 



U 0616, 0881, 7815, 003C.CA67, 0061, E 



ti 0617, 0681, 7001, 0060, ?6A7, 0000,1 



U 0618, 0880, 0001, 007C.C6A7, 0000,1 



U 0619, 0681, 7316,6031), 8607, 006C,1 



TOC " Native Mode Operand Specifier : OS.BOA-WRTI" 



6655^ 
66553 
66556 
66555 
66556 
66557 
66558 
66559 
66560 

66561 =0000 

66562 0S.B0A-WRT1: 



SUBROUTINE CALLED BY OPERAND SPECIFIER ROUTINES (0S.WRT1) TO EVALUATE 
THE BASE OPERANS ADDRESS IN INDEX MODE 



66563 

66566 

66565 

66566 

66567 

66568 

66569 

66570 

66571 

66572 

66573 

66576 

66575 

6'.576 

66577 

66578 

66579 

66580 

66581 

66582 

66585 

66586 

66585 

66586 

66587 

66588 

66589 

66590 

66591 

66592 

66593 

66596 

66595 

66596 

66597 

66598 

66599 

66600 

66601 



;0000 

NEXT/IE. ADDR. MODE 



;0001 

VA MCTEMPOD+RCGPR.R], 
NE5iT/0S.B0A"WRT1-JNC 



; 001 ■ 

MDR X8 PC PC+I, 
PUSn,NEXT70S.B0A-INDEX-IMMED 



;0011 

NEXT/IE. ADDR. MODE 



;0100 - 

MDR RCGPR.R] R8-C0NX,SiZ, 
PUSR RBS-, " 
NEXT/OS. B0A-WRT1-EXIT 



;0101 

VA PC+SEXT(XB)+I PC PC+I, 
SI7ECIDEP], 
NEXT/0S.BOA-WRT1 "RELATIVE 



;ono 

MDR SEXT(XB)+RCGPR.RJ PC PC+I, 
SIZFC I DEP], NEXT/OS. BOA-WRTI -EXIT 



;0111 

VA X8+RCTEMP03 PC PC+6, 
IRDX CI] 



;1000 

VA MCTEMPOD+RCGPR.R], 
IRDX CI] 



;1001 

VA PC+SEXT<XB)+I PC PC+I, 
SJ7ECIDEP], NEXT/OS. 80A-WRT1-READ 



Rn REGISTER MODE 

ILLEGAL ADDRESSING MODE 



(Rn) + 
FORM BOA 



TELL CHARLIE 
AUTOINCREMENT MODE 



I*#cons IMMEDIATE MODE 
THROW AWAY ISTREAM DATA 
SIZE IS FORM ROM 

S'^^cons LITERAL MODE 

ILLEGAL ADDRESSING MODE TELL CHARLIE 

-(Rn) AUTODECREMENT MODE 
MDR GETS GPR(RNUM)-S1ZE 
GPR(RNUM) <- GPR(RNUM)-SIZE 
RBS <- IRNUMISIZEI"! 

Addr RELATIVE MODE 

VA GETS PC+DISPLACEMENT+SIZE 



D(Rn) DISPLACEMENT MODE 
MDR GETS 6PR(RNUM)+DISPLACEMENT 



3#Addr ABSOLUTE MODE 
GET BASE OPERAND ADDRESS 



(Rn) 
FORM BOA 



REGISTER DEFERRED MODE 



aAddr RELATIVE DEFERRED MODE 

VA GETS ADDRESS OF ADDRESS OF OPERAND 



CMT098.MCX 
OSR.MIC 
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U O^IA, 0081, 7815, 003C,CAA7,OO^CJ 



u OAIB, 0A80,05BE,403C,CAA7,00AC,2 



U CMC, 0C80,0036,A030,00A7,00FD,C 



U 041D, 0C80, 0036, ^030, 00A7,00FD,C 



U 0A1E. 0881, 2001, 0070, 0AA7, 0000 J 



U OABF, 0C85,573D,007C,C0A7, 0000,1 



U OACO, 0881,8001, OOi'O^OAA?, 0000,1 



U O^U, 0880, 0036, ^020, 0050, 00A1,E 



U 0Ar2, OC85,573D,002C,C05Q,00^1,E 



;1010 

VA SEXT(XB)+R[6PR.R] PC PC^l, 
SI7ECJDEP], NEXT/OS. BOA-ORTI-READ 



;1011 "-- • 

VA RC6PR.RJ, 
NE5?T/0S.B0A-WRT1-READ.JNC 



;1100 

NEXT/JE.ADDR.MODE 



;1101 

NEXT/IE. ADDR. MODE 



^4602 
4A603 
^460*^ 
^^605 
/iA606 
A^697 
<.A608 
A4609 
A^610 
A4611 
';A612 
AA613 
AA61A 
AA615 
AA616 0S.80A-WRT1-EXJ1: 

AA61 7 ; 1 1 1 

AA618 VA MCMDR3=RCTEMP03, 

AA619 SJ7ECJDEPD,JR0X [1J 

AA620 = 

AA621 OS.OOA-WRTI-INC: 

4A622 

AA623 RL'GPR.RJ RB+C0NX,S12, 

44624 PUSH RBSt, 

44625 JRDX C13 
44626 

44627 OS.aOA-WRn-RELATIVE: 
44628 

44629 VA MCVAJ+RCTEMPOJ, 

44630 IRpX CI] 
44631 

44632 0S.80A-WRT1-READ: 

44633 ; 

44634 READ.SIZECLONG:, 

44635 NEXT/OS. BOA-WRTl -EXIT 
44636 

44657 OS.BOA-WRTI-READ.JNC: 
44638 

44639 READ, PUSH R8S+, 

44640 RCGPR.R] RB+C0NX(4), 

44641 NEXT/OS. BOA-WRII-EXJT 



t^O(Rn) DISPLACEMENT DEFERRED MODE 

VA GETS ADDRESS OF ADDRESS OF OPERAND 

PC GETS PC+SiZE 

5!<Rn)+ AUTO-INCREMENT DEFERRED MODE 

VA GETS ADDRESS OF ADDRESS OF OPERAND 



(Rn)[PC] INDEX MODE PC 

ILLEGAL ADDRESSING MODE TELL CHARLIE 

(Rn)CRxJ INDEX MODE 

ILLEGAL ADDRESSING MODE TELL CHARLIE 



ADDRESS IS INDEX REG + BOA 



GPR(RNUM) <" GPR(RNUM)+SIZE 
SAVE STATUS OF REGISTER 



FORM ADDRESS OF BOA 



MDR <- MEMORY (VA) 



MDR <" MEMORY (VA) 
INC REGISTER BY 4 



CMT098.MCX 
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U 0420, 0C80, 0036, 4030, 0047, OOFD,C 



U 0421, 0480,05BE,403C,C467,004C,4 



U 0422, 0081, 7002, 403D,A467,0^?F,B 



U 0423, 0C80, 0036, 4030, 0047, 00FD,C 



U 0424, 0885, 473c, 003c, C^67, 00^2, E 



U425, OCal, 7816, 403D, 8407, 004C,3 



U 0426, uaai, 7815, U03{:,C467, 0042, E 



.' 0^27, 0481, 70D2,402D,A467, 0042, £ 



U 0428, OC80,05BF,^03C,C467,0042,E 



U 0429, 0C81, 7816, -^iOSD, 8^07, 004C,5 



Navive Mode Operand Specifier 



0S.BOA-WRT2' 



^4642 ,TOC 
A4643 

A4645 
^4646 
^4647 
U648 
A4649 
44650 

44651 =0000 

44652 0S.60A-WRT2: 



SUBROUTINE CALLED BY OPERAND SPECIFIER ROUTINES (0S.WRT2) JO EVALUATE 
THE BASE OPERANDS ADDRESS IN INDEX MODE 



44653 

44654 

44655 

44656 

44657 

44658 

44659 

44660 

44661 

44662 

44663 

44664 

44665 

44666 

44667 

44668 

44669 

44670 

44671 

44672 

44673 

44674 

44675 

44676 

4^677 

446/8 

44679 

44680 

44681 

Ud82 

44683 

4468^ 

44685 

44686 

44687 

44668 

44689 

44690 

44691 



;0000 — ; 

NEXT/IE. ADDR. MODE 

;0001 ; 

MDR RCGPR.R], 
NEXT/0S.B0A-WRT2-INC 

;0010 ; 

MDR XS PC PC+I, 
PUSn,NEXT70S.B0A-JNDEX-IMMED 

;0011 ; 

NEXT/IE. ADDR. MODE 

;0100 ; 

MDR RCGPR.R] RB-CONX.SJZ, 

PUSfl RSS-, 

NEXT/OS. B0A-WRT2-EXIT 

;0101 ; 

VA PC+SEXT(XB)+I PC PC+I, 

SI7ECIDEP3, 

NEXT/OS. BOA-WRT?-RELAr J VE 

;0110 — ; 

MDR SEXTvX8)+RCGPR.R] PC PC+:, ; 
S!2F[IDFP],NEXT/OS.BOA-wRr2-EXJT; 

;0)11- ■—; 

MDR XB PC PC+4, 
NEXT/0S.BBA-WRT2'EXiT 

;1000 ; 

MDR RCGPR.R], 
NEXT/0S.80A-WRT2-CXIT 

;1001 ; 

VA PCtSEXKXB)*] PC PC*1, 
SiZECiDEP], NEXT/OS, bOA"WRT2"READ; 



Rn REGISTER MODE 
ILLEGAL ADDRESSING MODE 



TELL CHARLIE 



(Rn)+ AUTOINCREMENT MODE 
MDR GETS GPR(RNUM) 



r#cons IMMEDIATE MODE 
THROW AWAY I STREAM DATA 
SI2E IS FROM ROM 



S**cons LITERAL MODE 
ILLEGAL ADDRESSING MODE 



TELL CHARLIE 



-(Rn) AUTODECREMENT MODE 
MDR GETS GPR(RNUM)"SIZE 
GPR(RNUM) <- GPR(RNUM)-SIZE 
RBS <- IRNUMiSIZEl"! 

Addr RELATIVE MODE 

VA GETS PC+DISPLACEMENT+SIZE 



0(Rn) DISPLACEMENT MODE 
MDR GETS GPR(RNUM)+DISPLACEMENT 



a^Addr ABSOLUTE MODE 
MDR GETS ADDRESS 



(Rn) REGISTER DEFERRED MODE 
MDR GEiS CONTFNTS OF GPR(RNUH) 



iAddr RELATIVE DEFERRED MODE 

VA GETS ADDRESS OF ADDRESS OF OPERAND 



CMT098.MCX 
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u 0A2A, 0881,7815,003C,C4A7,OOAC,5 



U 0^2B, 0C8O.O5BE,^03C,CAA7,O0';C,6 



U 0A2C. 0C80, 0036, 4030, 00^7, OOFD.C 



U 0A2D, 0C8O,0036,A030,00A7,U0FD,C 



U 042E, 0C81,25D1, 0070, 0AA7, 0000,1 



U 0AC3, OC81,B5Dl,007O,0AA7,O00OJ 



U 0AC4, O885,573D,O03C,COA7,O04^,E 



Li 0AC5, 0880, 0036, A0?0, 0050, 00';a,E 



u 04C6, 0C85,573p,00?C,t050,00A?,t 



-i4692 

^'^693 

44694 

44695 

44696 

44697 

44698 

44699 

44700 

44701 

44702 

44703 

44704 

44705 

44706 OS. BOA- 

44707 



;1010 ; 

VA SEXT(XB)+RCGPR,R] PC PC+1, 
SJ7ECIDEP], NEXT/OS, 80A-ORT2-READ; 

; 1 1 1 - ; 

VA REGPR.R], 

NE5?T/0S . B0A-WRT2-READ . J MC 

;1100 ; 

NEXT/JE.AOOP.MODE 

;1101— - ; 

NEXT/IE, AODR. MODE 

WRT2-EX1T: 
; 1 110 

VA M[MOR]+(RLTEMPO:.ASL.SJZE), 
SJ7E[JDEP],IRDX [IJ 



44708 
44709 

44710 = 

44711 0S.80A-WRT2-RELAT1VE: 
4471? 
44713 
44714 

44715 OS. BOA- 
44716 



44717 
44718 
44719 
44720 
44721 0S.80A-WRr2-READ: 



RCGPR.RD RB+C0NX.SJ2, 

PUSH RBS*, 

NEXT/OS. B0A-WRT2-EXJT 



READ,S]2E[L0NG]- 
NEXT/OS. B0A-WRT2-EX1T 



44722 

44723 

44724 

44725 

44726 0S.80A-WRT2-READ.INC: 

44727 

44728 

44729 

44730 



READ, PUSH ReS+, 
RLGPR.R] RB+C0NX(4), 
NEXT/OS. B0A-WRT2-EXIT 



VA MCVA]+(RCTEMPO].ASL.SiZE), 

sj7ecjdep],irdx cn 

'WRT2-JNC: 



aD(Rn) DISPLACEMENT DEFERRED MODE 

VA GETS ADDRESS OF ADDRESS OF OPERAND 

PC GETS PC+SIZE 

5)(Rn)+ AUTO-INCREMENT DEFERRED MODE 

VA GETS ADDRESS OF ADDRESS UF OPERAND 



(Rn)CPCJ INDEX MODE PC 

ILLEGAL ADDRESSING MODE TELL CHARLIE 

(Rn)[Rx3 INDEX MODE 

ILLEGAL ADDRESSING MODE TELL CHARLIE 



ADDRESS IS INDEX REG + BOA 



FORM ADDRESS OF BOA 



GPR(RNUM) <- GPR(RNUM)+SHE 
SAVE STATUS OF REGISTER 



MDR <" MEMORY(VA) 



MDR <- MEMORY(VA) 
1H(. REGISTER BY 4 



CMT098.MCX 
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U 0*^30, 0C8O,O036,A03O.00A7,0OFD,C 



U 0431, 0C8O,O5BE,403C,C':.67,00AB,B 



U 0432, 0181, AC11,O03O, 4487, 00BE,F 



U 0433, 0C80, 0036, 4030, 0047, 00FD,C 



U 0434, 0085, 473C,003C,C467, 0040,1: 



U 0435, 0481, 7816, 4030,8407, 0048, L 



U 0436, 0081, 7815, 003C,C467, 0040, E 



U 0437, 0C81, 7002, A02D,A467, 0040, E 



U 0438, 0480, 05BE,405C,C467, 0040, E 



U 0439, 0C81, 7816, 4030,8407, 0048, D 



Native Mode Operand Specifier : OS.BOA-GUAD" 



44731 .TOC 

44732 

44733 

44734 

44735 

44736 

44737 

44738 

44739 

44740 ^0000 

44741 OS.80A-QUAO: 



SUBROUTINE CALLED BY OPERAND SPECIFIER ROUTINES TO EVALUATE 
THE BASE OPERANS ADDRESS IN INDEX MODE 



44742 

44743 

44744 

44745 

44746 

44747 

44748 

44749 

44750 

44751 

44752 

44753 

44754 

44755 

44756 

44757 

44758 

44759 

44760 

44761 

44762 

44763 

44764 

44765 

44766 

44767 

44768 

44769 

4477C 

447:^1 

44772 

44773 

4477/. 

44775 

44776 

44777 

4-;778 

44779 



;0000 

NEXT/IE. ADDR, MODE 



;0001 

MDR RC6PR.R], 
NEXT/OS.BOA-INC 



;0010-- • 

PC MCPCD+ZLITOCBD, 
NEJ^T/OS. BOA-EXIT. QUAD 



; 001 1 — 

NEXT/IE. ADDR. MODE 

;0100 ■ 

MDR RCGPR.R] RB-CONX. SIZ, 
PUSn RBS-, 
NEXT/OS. BOA-EXIT 

;0101 - 

VA PC+SEXT(X6)+i PC PC+I, 
SI7ECJDEP1, NEXT/OS. BOA-RELATIVE 

;0110 

MDR SEXT(XB)+RC6PR.R] PC PC+I, 
SI ZECIDEP], NEXT/OS. 80A-E5!IT 

;0111 

mdr xb pc pc+4, 
nexT/os.bOa-exit 

;1000- 

MDR RCGPR.R], 
NEXT/OS. BOA-EXIT 

;1001 

VA PC*SEXT(XB)*I PC PC+I, 

5i7e CI DEP], NEXT/OS. Boa-read 



Rn register MODE 
ILLEGAL addressing MODE 



TELL CHARLIE 



(Rn)+ AUTOINCREMENT MODE 
MDR GETS GPR(RNUM) 



r^cons IMMEDIATE MODE 
IGNORE ALL IMMEDIATE DATA 
SIZE IS FROM ROM 

S*^cons LITERAL MODE 

ILLEGAL ADDRESSING MODE TELL CHARLIE 

-(Rn) AUTODECREMENT MODE 
MDR GETS GPR(RNUM)-SIZE 
GPR(RNUM) <- GPR(RNUM)-SIZE 
RBS <- IRNUMISIZEI-1 

Addr RELATIVE MODE 

VA GETS PC+DISPLACEMENT+SIZE 



D(Rn) DISPLACEMENT MODE 
MDR GETS 6PR(RNUM)+DISPLACEMENT 



a^Addr ABSOLUTE MODE 
MDR GETS ADDRESS 



(Rn) REGISTER DEFERRED MODE 
MDR GETS CONTENTS OF GPR(RNUH) 



aAddr RELATIVE DEFERRED MODE 

VA GETS ADDRESS OF ADDRESS OF OPERAND 



CMT098.MCX 
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U 0A3A. 0881, 7815, 003C,CAA7,00^B,D 

U 0A3B, OC80,05BE,A03C,CAA7,OOAB,E 

U 0A3C, OC8O,0056,A030.00A7,00FD,C 

U 0A3D, OC80,0036,A030,OOA7,OOFD,C 



U OBEF, OC81,A710,0030,OA67,OOA2,E 



LI 0A(.7, 0880, 05F7, 0080, 0AA7, 0000,1 



; 1010 

VA SEXT(XS)+R[GPR.RJ PC PC+I, 

SJ7ECJ0EP], NEXT/OS. boa-Read 

; 1 01 1 

VA RL6PR.R], 
NE5!T/0S. BOA-READ. INC 

; 1 100 

NEXT/JE.ADDR.MODE 

;1101 - 

NEXT/JE.ADDR.MODE 



; cDD(Rn) DISPLACEMENT DEFERRED MODE 
; VA GETS ADDRESS OF ADDRESS OF OPERAND 
; PC GETS PC+SI2E 



5)(Rn)+ AUTO-INCREMENT DEFERRED MODE 
VA GETS ADDRESS OF ADDRESS OF OPERAND 



(Rn)CPC] INDEX MODE PC 

ILLEGAL ADDRESSING MODE TELL CHARLIE 

(Rn)CRx] INDEX f'ODE 

ILLEGAL ADDRESSING MODE TELL CHARLIE 



AA780 

4A7C1 

4A782 

AA783 

AA784 

AA735 

AA786 

AA787 

AA788 

4A789 

AA790 

AA791 

AA792 

AA793 

AA79A = 

AA795 OBEF: ; *********FORCE ADDRESS*********; 

4A796 OS.BOA-EXJT.QUAD: 

AA797 ; - ; 

A4798 MDR MCPC3-CONX.SI2,SlZECiDEP3, ; BOA IS UNINCREMENTED PC 

A4799 NEXT/0S.B0A-WRT2-EXJT 

AA800 

A4801 0AC7: 

AA802 FREl;.0AC7: 

AA803 ; 

AA80A VA R[TEMPO].ASL.SIZE. 
AA805 SJ7ECJDEP:, RETURN CIJ 



CMT098.MCX 
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U 0110, 0^87, 200A,707C,C^67. 1000,1 



U 0111, 0887,2004,703C,C^A7J0AC,8 



U 0112, 0C80, 0036, A030, 0047, OOFD,C 



u 0113, 0C80, 0036, 4030, 00A7,00FP,C 



i; 011A, Q885,473C,a03C,C4A7,004C,9 



U 011b, 0C87,78H.,403D,8407,004C,9 



II 0116, 0887,7815,003C,C4A7,004C,9 



U 0117, OA87,7002,AO?D,A4A7,OOAC,9 



U 0118, 0087, ?00A,703C,l4A7, 1011, F 



44806 
44807 
44808 
44809 
44810 
44811 
44812 
44813 
44814 
44815 

44816 110: 

44817 OS. MOD: 
44818 

44819 

44820 

44821 

44822 

44823 111: 

44824 

44825 

44826 

44827 

44828 112: 

44829 

44830 

44831 113: 

44832 

4483? 

44834 114: 

44835 

44836 

44837 

44838 

44839 115: 

44840 

44841 

44842 

44843 

44844 116: 

44845 

44846 

44847 

44648 

U849 117: 

44850 

44851 

44852 

44853 

44854 118: 

44855 

44856 

44857 



TOC " Native Mode Operand Specifier 



OS. MOD" 



MDR is saved in the Q-register and is always destro)^ed. 
Evaluates read type operands and places the result in MDR. 
MTEMPO is destroyed. 
Read access for the operand is checked. 



;0000 - 

FPA MCMDR: MDR RC6PR.R], 
CL058FR MTEMPO DEF, 
JRDX [1] 

;0001 

FPA Q MCMDR] VA RCGPR.RJ, 
CLOBBER MTEMPO PEF, 
NEXT/OS. MOD- AUTO. INC 

; 001 

NEXT/IE. ADDR. MODE 

;0011 - 

NEXT/JE. ADDR. MODE 

;0100" 

VA rsLGPR.R] R8-C0NX,S]Z, 

PUSh RBS", 

NEXT/OS. MOD-READ. SAV. EXIT 

;0101 

VA PC+lEXT(X8)+l PC PC+1, 
SJ7ECJDEP], CLOBBER RTEMPO DEF, 
NEXT/OS. MOD-READ. SAV. EXIT 

;0110 — 

VA SEXT(XB)+RCGPR.R] PC PC+J, 
S12EC1DEP], CLOBBER MTEMPO DEF, 
NEXT/OS. MOD-READ. SAV. EXIT 

;0111 

VA XB PC rc+4, 
CLDBPFP flTEMPC DEf. 
NEXT/US. MOO-READ. SAV. EXIT 

;1C00 

FPA MCMDR] VA RCGPR.R], 
CLUSsER MTEMPO DEF, 
NEXT/OS, MOD-READ. EXIT 



Rn REGISTER MODE 

PLACE OPERAND (GPR(RNUM)) It^ MDR 

PUT GARBAGE IN MTEMPO 

SAVE MDR IN Q BEFORE CLOBBERING IT 

(Rn)+ AUTOINCREMENT MODE 
PLACE ADDRESS OF OPERAND IN VA 
PUT GARBAGE IN MTEMPO 
INC 6PR(RNUM) BY SIZE 

r#cons IMMEDIATE MODE 
UNPREDICTABLE, TAKE ADDRESS MODE FAULT 



S'^^cons LITERAL MODE 
ILLEGAL ADDRESSING MODE 



TELL CHARLIE 



-(Rn) AUTODECREMENT MODE 
OPERAND ADDRESS IS GPR(RNUM) - SIZE 
VA GfTS OPERAND ADDRESS 
RBS GETS IRNUMIS12E!-! 

Addr RELATIVE MODE 

ADDRESS OF OPERAND IS PC + DSPLMT 

PUT GARBAGE IN MTEMPO 



D(Rn) DISPLACEMENT MODE 
ADDRESS OF OPERAND IS REG + DSPLMT 
PUT GARBAGE IN MTEMPO 
VA GETS ADDRESS OF OPERAND 

a^Addr ABSOLUTE MODE 

NEXT 4 BYTES OF I-STREAM IS OPERAND 

PUT GARBAGE IN MTEMPO 

VA GETS ADDRESS OF OPERAND 

(Rn) REGISTER DEFERRED MODE 
OPERAND ADDRESS IS GPR(RNUM) 
PUT GARC>AGE IN MTEMPO 
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U 0119, 0C87,/816,^03D,8A07,00AC,A 



U 011A, 0887,7815,005C,C^A7,00AC,A 



U 011B, 0087, 200^, 703c, C'^A7J0^C.C 



U one, 0C80, 0036, A030, 0047, 0lFD,C 



ij 011D, 0C87,aO0'*,71FC,C0A7,UA0,0 



J OIU, 0080,0036,4070,0054,0000,1 



) CV,l8, 048S,S73D,0U7C,C054, 0000,1 



u 04C9, 0887, 259?, 5C''0, 0054, 1000,1 



■J 04CA, 0881, 259c, S020, 0050, 104C, 9 



04CB, 0881, 2002, 403D,84A7,00n,F 



44858 

44859 

44860 

44861 

44862 

44863 

44864 

44865 

44866 

44867 

44868 

44869 

44870 

44871 

44872 

44873 

44874 

44875 

44876 

44877 

44878 

44879 

44880 

44881 

44882 

44883 

44884 

44885 

44886 

44887 

44888 

44889 

AA890 

44891 

44892 

44893 

44894 

44895 

44896 

44897 

44898 

44899 

44900 

44901 

44902 

44903 

44904 

44905 

44906 

44907 

44^^08 

44909 



119: 

11A: 

11B: 

11C: 
11D: 



HE: 
OS. MOD' 



;1001 

VA PC+SEXT(xe)+I PC PC+1. 
SJ7ECiDEP], CLOBBER WTEMPO DEF, 
NEXT/OS. MOD-READ. SAV 



;1010 

VA SEXT(XB)+RCGPR.R] PC PC*ls 
SJ7ECIDEP], CLOBBER MTEMPO DEF, 
NEXT 'OS. MOD-READ. SAV 



;1011 

FPA Q MCMDR] VA REGPR.R3, 
CLOSbFR MTEMPO DEF, 
NEXT/OS. MOD-READ. INC. 4 



;1100 — 

NEXT/JE.ADDR.MODE 



; 1101 ■ 

FPA MDR MTEMPO RC6PR.R3, 
PUSH, SUT/LOD.BRATNEXT/OS. BOA 



■READ. EXIT: 
;1110 

READ. MOD, SIZELJDEP], 
IRDX CI] 



OS.MOD-AUTO.JNC: 



READ. MOD, SIZECIDEP], 
RCGPR.R] RB+C0NX.Si2, 
PUSH RBS*, 
IRDX CI] 



OS. MOD-READ. SAV. EXIT: 



FPA Q MCMDR], 
REAP. Rod, SI2ECJDEP], 
CLOBBER MTEMPO DEF, 
IRDX CI] 



OS. MOD-READ. SAV: 



FPA MCMDR], 
S1ZFCC0NG],READ, 
NEXT/OS. MOD-VA MDR 



OS,MOD-VA MDR: 



VA MCMDR], 

NE5!T/0S. MOD-READ. EXIT 



aAddr RELATIVE DEFERRED MODE 

VA GETS ADDRESS OF ADDRESS OF OPERAND 

PUT GARBAGE IN MTEMPO 



aD<Rn) DISPLACEMENT DEFERRED MODE 
OPERAND IS REG ♦ DATA FROM I-STREAM 
PUT GARBAGE IN MTEMPO 



5)CRn)+ AUTO-INCREMENT DEFERRED MODE 
VA GETS OPERAND GPR(RNUM.^ 
PUT GARBAGE IN MTEMPO 
SAVE MDR IN 

(Rn)CPC] INDEX MODE PC 

ILLEGAL ADDRESSING MODE TELL CHARLIE 

(Rn)CRx] INDEX MODE 
SAVE INDEX REGISTER IN TEMPO 
CALL ROUTINE TO GET BASE OPERAND ADD 



READ MEMORY AT VA SIZE=DSI2E 



READ MEMORY ADDRESS VA AND SIZE=DSIZE 
GPR(RNUM) <- GPR(RNUM)+SIZE 
SAVE STATUS OF GPR(RNUM) ON RBS 



SAVE MDR IN Q 

MDR GETS MEMORY(VA) 

PUT GARBAGE IN MTEMPO 



SAVE MDR IN 

MDR GETS MEMORY(VA) 



VA GETS MDR 



CMT098.N1CX 
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J QACC, 0A8S,573D,002C,C050,00AC,B 



AA910 
U911 
AA912 
U913 
A49U 
AA915 



OS. MOD-READ. INC. A 



READ, 

RCGPR.R] RB+CONX(A), 
PUSH RBS+. 
NEXT/OS. MOD-VA MDR 



MDR <- MEMORY (VA) 
GPR(RNUM) <- GPRfRNUM)tA 
R8S GETS JRNUM;sIZFI+I 
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u 0120, OC80,0036,A030,OOA7,OOFD,C 



U 012U OO8?,20OA,703C,CA67,00AD,3 



U 0122, O'i.ei, 2592, 5030, 00A7,00AC,D 



u 0123, 0C80,0036,A030,00A7,00rD,C 



U 012^, 0C87, 2592, 5030, 00^7, 00AC,F 



U 0125, 0^87, 7816, A03D, 8^07, 00^D,0 



U 0126, 0887,7815,0030,00-^7,00^*0,1 



U 0127, 0487, 7815, 002D,A047,OO^D,1 



U 0128, 0C87,200A,707C,C467, 0000,1 



U 0129, 0C87, 7816, 403D, 8407, 0040, 2 



44916 .TOC 

44917 

44918 

44919 

44920 

44921 

44922 

44923 

44924 

44925 

44926 120: 

44927 OS^ADD: 
44928 

44929 

44930 

44931 121: 

44932 

44933 

44934 

44935 

44936 122: 

44937 

44938 

44939 

44940 123: 

44941 

44942 

44943 124: 

44944 

44945 

44946 

44947 

44948 125: 

44949 

44950 

4A951 

44952 

44953 126: 

44954 

44955 

44956 

44957 

44958 127: 

44959 

44960 

44961 

44962 128: 

44963 

44964 

44965 

44966 

44967 129: 

44968 

44969 

44970 



Native Mode Operand Specifier 



OS. ADD' 



***************t****<********************************************** *********** 
MDR is saved in the 0-register and is always destroyed. 
Evaluates address type operands and leaves the address of the 
operand in MDR. 
MTEMPO is destroyed. 
No access to the operand is checked. 

*********************(lr***«*******i^**********f*****************'^*************** 



;0000 

NEXT/JE.ADDR.MODE 

;000I • 

Q MCMDR] HDR REGPR.R], 
CC088ER MTEMPO DEF, 
NEXT/OS. ADD-AUTO. INC 

;0010 

Q MCMDR], 

nExt/os,add-jmmediate 

;0011 

NEXT/IE, ADDR. MODE 

• 0100 

Q MEMDR3, 

CC088ER MTEMPO DEF, 

NEXT/OS. ADD-AUTO. DEC 

;0101 

VA PC+SEXT(XB)+I PC PC+J, 
S17EC1DEP], CLOBBER WTEMPO DEF, 
NEXT/OS. ADD-RELATIVE 

;0110 

MTEMPO SEXT(XB)+RC6PR.R: PC PC+I 

SJZECiDEP], 

NEXT/OS. AOD-DISPLACEMENT 

;0111 

MTEMPO S£XT(XB)+RCZER03 PC PC+4, 
NEXT/OS.ADD-DISPLACEMENT 

; 1 000 

MCMDR] MDR RCGPR.RJ, 
CC088ER MTEMPO DEF, 
JRDX [1] 

;1001 

VA PC+SEXT(X8)+J Pf PC+1, 
SI7ECIDEP], CLOBBER MTEMPO DEF, 
NEXT/OS. ADD-READ.SAV. EXIT 



Rn REGISTER MODE 
ILLEGAL ADDRESSING MODE 



TELL CHARLIE 



(Rn)+ AUTOINCREMENT MODE 
GPR(RNUM) IS THE ADDRESS OF OPERAND 
PUT GARBAGE IN MTEMPO 
SAVE MDR IN Q 



l**cons 
SAVE 



IMMEDIATE MODE 



S-^Afcons LITERAL MODE 
ILLEGAL ADDRESSING MODE 



TELL CHARLIt 



-(Rn) AUTODECREMENT MODE 

SAVE MDR IN 

PUT GARBAGE IN MTEMPO 



Addr RELATIVE MODE 
ADDRESS IS UPDATED PC+DISP 
PUT GARBAGE lU MTEMPO 



D(Rn) DISPLAClMENT MODE 
MTEMPO GETS ADDRESS 
INSTRUCTION DETERMINES THE SIZE 



a#Addr ABSOLUTE MODE 

RTEMPO GETS ADDRESS, ALWAYS 4 BYTES 

PC <" PC+SIZE 

(Rn) REGISTER DEFERRED MODE 
GPR(RNUM) IS THE OPERAND ADDRESS 
PUT GARBAGE IN MTEMPO 



aAddr RELATIVE DEFERRED MODE 

VA GETS ADDRESS CD ADDRESS OF OPERAND 

PUT GARBAGE IN MTEMPO 
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U OldA, 0887, 7815, OOSCC^AZ, GOAD, 2 



U 012B, 0887,200A,703C,C^A7,00^D,^ 



U 012C. 0C80, 0036, A030. 0047, 00FD,C 



U 012D, 0487, 2004, 71FC,COA7,04AO,0 



U 01?E, 0C81 ,6002,4070,8467,0000,1 



J 04CD, 1487, A002,403D, 8467, 004C,E 



U 28CE, 0881, A711, 0070, 0487, 0014,0 



U 04CE, 0C81, 7036, 4030, 2047, 0014,0 



II 04CF, 0085, 473c, 007C,C467, 0000,1 



U 04D0, 0C81, 2592, 5030, 0047, 0012, E 



U 04D1, 0C81, 2004, 7070, 0467, 0000,1 



;1100 

NEXT/JE.ADDR.MODE 



44971 12A: 

44972 

44973 

44974 

44975 

44976 12B: 

44977 

44978 

44979 

44980 

44981 12C: 

44982 

44983 

44984 12D: 

44985 

44986 

44987 

44988 12E: 

44989 OS.ADD-INDEX: 

44990 ;1110 

44991 MDR MEVA], 

44992 1RD5! L1J 
44993 

44994 OS.ADD-IM'IEDJATE: 
44995 



;1010 — 

VA SEXT(XB)+ft[GPR.ft] PC PC^U 
SJ7ECJDEP], CLOBBER MTEMPO DEF, 
NEXT/OS. AUO-READ.SAV. EXIT 



;1011 ■ 

Q MCMDR3 VA RCGPR.RD, 
CCOBBER MTEWPO DEF, 
NEXT/OS. ADD-READ. INC. 4 



; 1 1 01 ■ 

MTEMPO RC6PR.R] MDR, 
PUSH, BOT/LOD. BRA, fjEXT/OS. BOA 



5)D(Rn) DISPLACEMENT DEFERRED MODE 
VA GETS ADDRESS OF ADDRESS OF OPERAND 
PUT GARBAGE IN MTEMPO 



a(Rn)+ AUTO-INCREMENT DEFERRED MODE 
GPR(RNUM) IS ADD OF ADD OF OPERAND 
PUT GARBAGE IN MTEMPO 



(Rn'iPCJ INDEX MODE PC 
ILLt'GAL ADDRESSING MODE 

(Rn)CRx] INDEX MODE 
SAVE INDEX REGISTER 



TELL CHARLIE 



PLACE ADDRESS IN MDR 



MDR MCPCJ, 

CLOBBER MTEMPO DEF, 

PATCH, NEXT/OS. ADD-INC. PC 



PC IS THE ADDRESS OF IMMEDIATE DATA 
PUT GARBAGE IN MTEMPO 
*** JUMP TO PCS *** 



44996 

44997 

44998 

44999 28CE: 

45000 

45001 

45002 

45003 

45004 OS.ADD-INC.PC: 

45005 ;^ftff^ffffftltftffffffff^ftft/tftftft^ffftftffffffft^ffft; MICROWORD REPLACED IN PCS 



PC M[PCJ+CONX,SIZ, 
NE3?T/0S.WRT1 



*** PCS MICROWORD *** 

PUSH PC PAST IMMEDIATE DATA 



45006 PC PC+I MB XB, NEXT/OS. WRT1 

45007 

45008 OS.ADD-AUTO.DEC: 

45009 

45010 MDR RCGPR.RJ RB-CONX.SIZ, 

45011 PUSR RBS-, " 

45012 IRDX [1] 
45013 

45014 OS.ADD-RELATIVE: 

4501 5 ; - 

45016 Q MCMDk], 

45017 nFxT/OS.ADD-INDEX 
45018 

45019 OS.ADD-DiSPLACEMFNT: 
45020 

45021 MCMDR] MDR RCTEMPO], 

45022 IRDX [1] 



PUSH PC PAST IMMEDIATE DATA 



ADDRESS IS GPR(RNUM)-SIZE 
SAVE STATE OF REGISTER 



SAVE MDR IH Q 



GET ADDRESS FROM TEMPO 
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u 0AD2, 0C81, 2592, 5060, 0050, 0000 J 



U 0AD5, 0C85,573D, 007c, C0^7, 0000,1 



u OAD^, 0885, 573D,006C,C050, 0000,1 



A5023 OS.ADD-READ,SAV,EXIT: 

A5024 

A5025 Q MCMDR], 

A5026 SlZE[L0NG],READ, 

A5027 IRDX CI] 

45028 

45029 OS.ADD-AUTO.JNC: 

45030 ; 

45031 RCGPR.RJ RB+CONX.SJZ, 

45032 PUSH RBSt, 

45033 IRDX CI] 
45034 

45035 0S.ADD-READ,JNC.4: 

45036 ; 

45037 READ, 

45038 RC6PR.R] RB+C0NX(4), 

45039 PUSH RBS^, 

45040 IRDX CI] 



SAV^ ANY FIRST OPERAND 
GET ADDRESS OF OPERAND 



JNC REGISTER BY SIZE 



GET ADDRESS OPERAND 

ALWAYS BUMP REG BY FOR IN INDIRECT OSR 

SAVE REG CONTENTS IN CASE OF PROBLEMS 



CMT098.MCX 
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U 0130, 0081, 2251, 8060, 58C7, 0000, <!. 



U 0131, OA86,05BE,A03C,CA67,OOAD,9 



U 0152, 0885,A592,A030,00A/,00AD,8 



U 0133, 0C80, 0036, 4030, 00-^7, 00F[),C 



u 0134, 0485,A73C,007C,CA67,0000,3 



J 0135, 0A87, 7816, 403D, 8407, 0013, E 



U 0136, 0087,7815,003C,C047,004D,5 



U 0137, 0C87,7815,002D,A047,004D,5 



U 0138, 0086,058E,407C,C467,0000,3 



45041 

45042 

45043 

45044 

45045 

45046 

45047 

45048 

45049 

45050 

45051 

45052 

45053 

45054 

45055 

45056 

45057 

45058 

45059 

45060 

45061 

45062 

45063 

45064 

45065 

45066 

45067 

45068 

45069 

45070 

45071 

45072 

45073 

45074 

45075 

45076 

45077 

45078 
45079 

45080 
45081 
45082 
45083 
45084 
45085 
4 5086 
45087 
45088 
45089 
45090 
45091 
45092 
45095 
45094 



.TOC " Native Mode Operand Specifier 



OS.VADD" 



MDR IS not saved and is always destroyed. 

Evaluates address type operands and leaves the address of the 

operand in MDR, 

MTEMPO is destroyed. 

No access to the operand is checked. 



130: 
OS.VADD: 



131 



132 



133: 
134: 

135: 

136: 

137: 
138: 



;0000 

W8 RCTEMP1].SR.5(IF MDR IS 0) , 
ALDS S1GND,SJZECL0NG3, 
IRDX"C4] 



;0001 

MDR RC6PR.R], 
CLOBBER MTEMPO, 
NEXT/OS. VADD-AUTO. INC 



;0010 — 

RCTEMPO] HCPC], 
NEXT/OS. \/ADD"JNC. PC 



;0011 

NEXT/JE.ADDR.MODf 



;0100 

MDR RCGPR.R] R6-C0NX.SJZ, 
PUSn RBS-, 
JRDX C3] 



;0101 - 

VA PC+SEXT(XB)*J PC PC+I. 
Si7ECJDEP], CLOBBER RTEMPO DEF, 
NEXT/OS. VADD-INDEX 



;0110 

MTEMPO SEXT(XB)+RCGPR.R] PC PC+4 

SJ7ELIDEP], 

NEXT/OS. VADD-DISPLACEMENT 



;0111 

MTEMPO SEXT(X8;*RCZER0] PC PC+4, 
NEXT/0^. VADD-DJSPLACEMENT " 



;1000 

MDR RCGPR.R], 
CLOBBER MTEMPO, 
JRDX L3] 



Rn REGISTER MODE 
SEE IF PCS IS GT 31. FOR PAUL 
PAUL HAS SET MDR TO ZERO 
SAVE RESULT FOR LATER 

(Rn)+ AUTOINCREMENT MODE 
GPRCRNUM) IS THE ADDRESS OF OPERAND 
PUT GARBAGE IN MTEMPO 
SAVE MDR IN Q 

I*;Vcons IMMEDIATE MODE 

PC lA ADDRESS OF IMMEDIATE DATA 



S*#cons LITERAL MODE 
ILLEGAL ADDRESSING MODE 



TELL CHARLIE 



-(Rn) AUTODECREMENT MODE 

ADDRESS IS GPR - SIZE 

SAVE STATE OF REGISTER FOR RESTART 



Addr RELATIVE MODE 
ADDRESS IS UPDATED PC+DISP 
PUT GARBAGE IN MTEMPO 



D(Rn) DISPLACEMENT MODE 

MTEMPO GETS ADDRESS 
LET INSTRUCTION DETERMINE SIZE 



a*Addr ABSOLUTE MODE 

RTEMPO GETS ADDRESS. ALWAYS 4 BYTES 

PC <- PC+SIZE 

(Rn) REGISTER DEFERRED MODE 
GPR(RNUM) IS THE OPERAND ADDRESS 
PUT GARBAGE IN MTEMPO 



L., 
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U 0159, 0A87,7816,A03D,8A07,00^D,6 



U 013A, 0087, 7815, 003c, CAA7.00AD, 6 



U 013B, 0C86,05BE,A03C,C'!.A7,00^.D,7 



U 013c, 0C80,0036,A030,00A7,00FD,C 



U 013D, 0086,058E,^1FC,C0^7,OAAO,0 



U onh, 0'!.81,800?,^070,8467,0000,3 



U 0A05, 0080, 05BE,A070, 0*^67, 0000, 3 



U 0AD6, 0A8O, 0036, A060, 0050, 0000, 3 



U 0^*D7, 0085, 5:^30, 006C,C050, 0000, 3 



U 0^D8, 0C8'i,7056,A030,?0A7,00AD,5 



U 0AD9, 0^85,5730,007^00^^0000,3 



45095 

'i5096 

A5097 

45098 

45099 

45100 

45101 

45102 

45103 

45104 

45105 

45106 

45107 

45108 

45109 

45110 

45111 

4511? 

45113 

45114 

45115 

45116 

45117 

45118 

45119 

45120 

45121 

45122 

45123 

45124 

45125 

45126 

45127 

45128 

45129 

45130 

45131 

45132 

45133 

45134 

45135 

45136 

45137 

45138 

45139 

45140 

45141 

45142 

45143 

45144 

45U5 

45146 

45147 

45148 

45149 



139: 

13A: 

138: 

13C: 
13D: 



13E: 
OS.VADD' 



;1001 

VA PC+SEXT(XB)+I PC PC+l. 
SJ2ECIDEP], CLOBBER MTEMPO DEF, 
NEXT/OS. VADD-READ. EXIT 



;1010 

VA SEXT(XB)+RCGPR.R1 Pf PC+I, 
S]?EClDEP],CLOBBrR MKHPO DtF , 
NEXT/OS. VADD-READ. EXIT 



;1011 

VA RC6PR.R], 
CLOBBER MTEMPO. 
NEXT/OS . VADD-READ . INC. 4 



;1100 

NEXT/IE. ADDR. MODE 



; 1 1 01 "' 

MCTEMPOJ RCGPR.R], 

PUSH, 8UT7L0D. BRA, NEXT/OS. BOA 



•INDEX: 

;1110 

MDR MEVA], 
IRO^ C3] 



OS.VADD-DISPLACEMENT: 



MDR RCTEMPO], 
IRDR [3] 

OS. VADD-READ. EXIT: 



READ, 
SIZELLONG],IRDX C3] 



OS. VADD-READ, INC. 4: 



READ, 

RCGPR.R3 RB+C0NX(4), 

PUSH RBS+, 

IRDX [33 



QS.VADP-INC.PC: 



pc pc*i mb xb, 
ne5?t/os.va[5d-displacement 



OS.VADD-AUTO.INC: 



RCGPR.R] RB+CONX.SiZ, 
PUSH RBS+, 
IRDX [3] 



aAddr RELATIVE DEFERRED MODE 

VA GETS ADDRESS OD ADDRESS OF OPERAND 

PUT GARBAGE IN MTEMPO 



SD(Rn) DISPLACEMENT DEFERRED MODE 
VA GETS ADDRESS OF ADDRESS OF OPERAND 
PUT GARBAGE IN MTEMPO 



a(Rn)+ AUTO-INCREMENT DEFERRED MODE 
GPR(RNUM) IS ADD OF ADD OF OPERAND 
PUT GARBAGE IN MTEMPO 



(Rn)CPC3 INDEX MODE PC 

ILLEGAL ADDRESSING MODE TELL CHARLIE 

(Rn)CRx3 INDEX MODE 
SAVE INDEX REGISTER 



PLACE ADDRESS IN MDR 



GET ADDRESS FROM TEMPO 



READ MEMORY AT VA S1ZE=DS12E 



MDR <- MEMORY (VA) 
GPR(RNUM) <- GPR(RNUH)+4 
RBS GETS IRNUHISIZEI+I 



PUSH PC PAST IMMEDIATE DATA 



INC REGISTER BY SIZE 



CMT098.MCX 

OSR.MIC 



I 6 
M1CR02 1M(01) 28-N0V-83 16:30:35 CLOKX 
Native Mode Operand Specifier : OS.WRTI 



Rev 13.00, Clock rate = 160ns 



Page 1103 



U OHO, 0186, 0C37, 0075,5047,0000,1 



U 0U1, 0486,05BE,^03C,CAA7,004D,3 



U OU?, 0C80, 0036, A030, 0047, 00FD,C 



U 0U3, 0C80, 0036, 4030, 0047, OOFD, 



U 0144, OC85,473C,007C,C4A7, 0000,1 



U 0145, 0887,7816,4070,8407,0000, 



U 014G, 0C87, 7815, 007C,C4A7, 0000,1 



45150 

45151 

45152 

45153 

45154 

45155 

45156 

45157 

45158 

45159 

45160 

45161 

45162 

45163 

45164 

45165 

45166 

45167 

45168 

45169 

45170 

45171 

45172 

45173 

45174 

45175 

45176 

45177 

45178 

45179 

45180 

45181 

45182 

45183 

45184 

45185 

45186 

45187 

45188 

45189 

45190 

45191 

45192 

4519? 

45194 

45195 

45196 

45197 

45198 

45199 

45200 

45201 



.TOC " Native Mode Operand Specifier 



0S.WRT1 



****************************************************************************** 

MDR is not saved and will bo destroyed in relative 

deferred, displacement deferred and auto-increment 

deferred addressing modes. 

Evaluates write type operands leaving the address of the 

operand in VA for memory operands and in RNUM for operands 

in GPR*s. 

MTEMPO is destroyed. 

No access to the operand is checked. 



140: 
OS.WRTI; 



;0000 

MCTEMP03 ZLITOCOAA], 
IRDX [1]"" 



141; 

142: 
143: 



;0001— ■ 

VA RCGPR.R], 
CLOBBER MTEMPO, 
NEXT/OS. ADO-AUTO. JNC 



;0010 

NEXI/JE.ADOR.MODE 



;0011 ■ 

NEXT/JE.ADDR.MODE 



144: 
0S.WRT1-AUT0.DEC: 

;0100 

VA RCGPR.R] R8-C0NX.S1Z, 
PUSH RBS-, 
IRDX [ID 

145: 
0S.WRT1-RELATJVE: 

;0101 

VA PC+SEXT(X8)+J PC PC+1, 
SJ7ECJDEP], CLOBBER RTEMPO DEF, 
IRDX CI] 

146: 
OS.WRn-DISPLACEHENT: 

;0110 

VA ScXT(XB)+RCGPR.R] PC PC+I, 
SI7ECIDEP], CLOBBER MTEMPO DEF, 
IRDX t1] 



Rn REGISTER MODE 

PUT GARBAGE IN MTEMPO 

JUST RETURN - IRD1 PUT REG ff IN RNUM 

(Rn)+ AUTOINCREMENT MODE 

PLACE ADDRESS OF OPERAND IN VA 
PUT GARBAGE IN MTEMPO 



r^cons IMMEDIATE MODE 
UNPREDICTABLE, TAKE ADDRESS MODE FAULT 

S*#cons LITERAL MODE 
ILLEGAL ADDRESSING MODE 



"(Rn) AUTODECREMENT MODE 

OPERAND ADDRESS IS GPR(RNUM) - SIZE 
VA GETS OPERAND ADDRESS 
RBS GETS IRNUMIS12EI-! 



Addr RELATIVE MODE 

ADDRESS OF OPERAND IS PC + DSPLMT 

PUT GARBAGE IN MTEMPO 



D(Rn) DISPLACEMENT MODE 

ADDRESS OF OPERAND IS REG - 
PUT GARBAGE IN MTEMPO 
VA GETS ADDRESS OF OPERA^^O 



DSPLMT 



CMT098.MCX 
OSR.MIC 



MICRO? 
Native 



J 6 
1M(01) 28-NOV-83 16:30:35 CLOKX 
Mode Operand Specifier : 0S.WRT1 



Rev 13.00/ Clock rate = 160ns 



Page 110A 



U 0U7, 0087, 7002, A06D,A^A7, 0000,1 



U 0U8, 0S86,05BE,'^07C,CU7,0000J 



\i 0U9, OA87,7816,A03D,8A07,00AD,A 



U OUA, 0087,7815,003C,CAA7,00AD,A 



U OUB, OC86,05BE,A03C,C^A7,OOAP,B 



U OUC, OC8O,O036,';03O,O0A7,00FD,C 



U OUO, 0086, 05F7,01fC,C0'!.7, 0041,0 



U OAOA, OOaO, 0056, A0?0, 0050, 00AD,C 



U OAOB, 0^.83, •)73[),0Cc?C,t050, 00^0, C 



u OADC, OC81,t?00^,A07D,8AA<', 0000,1 



A5202 
A5203 
A520A 
45205 
A5206 
45207 
4520E 
45209 
45210 
45211 
45212 
45213 
45214 
45215 
45216 
45217 
45218 
45219 
45220 
45221 
45222 
45223 
45224 
45225 
45226 
45227 
45228 
45229 

45250 
45231 
45232 
45233 
45234 
45235 
45236 
45237 
45238 
45239 
45240 
45241 
45242 
45243 
45244 
45245 
45246 
4524; 
452^8 
45249 
45250 
45251 
4525? 



147: 
0S.WRT1 



•ABSOLUTE: 
;0111 

VA XB PC PC+4- 
CLOBBER RTEMPO DEF, 
IRDX CI] 



148: 

149: 

14A: 

14B: 

14C: 
14D: 



;1000 

VA RCGPR.R], 
CLOBBER MTEMPO, 
IRDX [1] 



;1001 

VA PC+SEXT(XB)+J PC PC+J, 
Si7ECIDEP], CLOBBER RTEMPO OEF, 
NEXT/OS, WRT1-READ 



;1010 

VA SEXT(XB)+RCGPR.R3 PC PC+1, 
S17ECIDEP], CLOBBER MTEMPO OEF, 
NEXT/OS. WRT1-READ 



;1011 — — - 

VA RCGPR.RJ, 
CLOBBER MTEMPO, 
NEXT/OS. WRT1-READ. INC. 4 



;1100 

NEXT/IE. AQDR. MODE 



;1101 

MCTEMPO] (RCGPR.RD.ASL.SIZE), 

SIZELIDEP], 

BUT/LOD. BRA, NEXT/OS, eOA-WRTI 



0S.WRT1-READ: 



READ,SJZE[LONGJ, 
N'EXT/OS.WRTI-DEFERRED 



0S.WRTl-RfAD.iNC.4: 



HEAD, 
R[GPR.R].RBK0NX(4), 

NEXT/OSli'wRTI-DEFERRED 



OS.WRri-DEFERRED: 



VA MLMDR], 
IRDX C1] 



a#Addr ABSOLUTE MODE 

NEXT 4 BYTES OF I-STREAM JS OPERAND 

PUT GARBAGE IN MTEMPO 

VA GETS ADDRESS OF OPERAND 

(Rn) REGISTER DEFERRED MODE 

OPERAND ADDRESS IS 6PR(RNUM) 
PUT GARBAGE IN MTEMPO 



aAddr RELATIVE DEFERRED MODE 

VA GETS ADDRESS OF ADDRESS OF OPERAND 

PUT GARBAGE IN MTFMPO 



SD(Rn) DISPLACEMENT DEFERRED MODE 

OPERAND IS REG + DATA FROM I-STREAM 
PUT GARBAGE IN MTEMPO 



a(Rn)+ AUTO-INCREMENT DEFERRED MODE 
VA GETS OPERAND GPR(RNUM) 

PUT GARBAGE IN MTEMPO 
SAVE MDR IH Q 

(Rn)CPC3 INDEX MODE PC 

ILLEGAL ADDRESSING MODE TELL CHARLIE 

(Rn)CRx] INDEX MODE 

SAVE INDEX REGISTER IN TEMPO 

GO TO ROUTINE TO GET BOA 



MDR GETS MEMORY(VA) 



MDR <" MEMORY(VA) 
GPR(RNUM) <- GPR(RNUM)*4 
RBS GETS IRNUMISIZEI+! 



PUT ADDRESS IN VA 
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U 0150, 0887,2592, 5070, OOA7,O0OOJ 



U 015U 0087,2004,703C,C'!.A7,00AD,3 



U 0152, 0C80,0036,';030,00'!.7,00FD,C 



U 0153, 0C80, 0036, A050, 00*^7, O0F0,C 



U 015A, 0885, A75C,003C,CAA7, 0015,0 



U 0155, 0C81, 7816, A03l),8A07, 0015,0 



U 0156, 0881, 7815, 003C,CAA7, 0015,0 



U 0157, U''i81, 7002, A02D,AAA7, 0015,0 



A5253 

4525A 

A5255 

A5256 

45257 

45258 

45259 

45260 

45261 

45262 

45263 

45264 

45265 

45266 

45267 

45268 

45269 

45270 

45271 

45272 

45273 

45274 

45275 

45276 

45277 

45278 

45279 

45280 

45281 

45282 

45283 

45284 

45285 

45286 

45287 

45288 

45289 

45290 

45291 

45292 

45293 

45294 

45295 

45296 

45297 

45298 

45299 

45300 

45301 

45302 

4530^ 

45304 

45305 

45306 



.TOC " Native Mode Operand Specifier 



0S.WRT2" 



MDR is saved in the Q-register and is destroyed in 

relative deferred, displacement deferred and in 

auto-increment deferred addressing modes. 

Evaluates write type operands leaving the address of the 

operand in VA for operands in memory and in RNUM for 

operands in 6PR*s. 

0S.WRT2 IS one cycle longer than 0S.WRT1 for 

auto-decrement, relative, absolute and displacement addressing 

modes. 

MTEMPO is destroyed. 

No access to the operand is checked. 



150: 
0S.WRT2: 

; 0000-— 

Q MCMDRj, 

CCOBBER MTEMPO DEF, 

IRDX CI] 

151: ;0001 - 

Q MCMDR] VA RC6PR.R], 
CC088ER MTEWPO DFF, 
NEXT/OS. ADD-AUTO. INC 

152: ;0010 

NEXT/IE. ADDR. MODE 

153: ;0011- 

NEXT/JE.AOOR.MODE 

154: ;0100 - 

VA RC6PR.R] RB-CONX.SJZ, 
PUSH RBS-, 
NEXT/OS. WRT2 

155: ;0101 - 

VA PC+SEXT(X8)+J PC.PC+I, 

S17ECI0EP], 

NEXT/OS. WRT2 

156: ;0110 

VA SEXT(XB)+R[6PR.R] PC PC+J, 

SJ7ECJ0EP], 

NEXT/OS. WRT2 

157: ;0111— 

VA X8 PC PC+4, 
NE3!T/OS.ORT2 



Rn REGISTER MODE 

SAVE MDR IN 

PUT GARBAGE IN MTEMPO 

RNUM HAS NUMBER OF REGISTER TO WRITE 

(Rn)+ AUTOJNCREMENT MODE 
GPR(RNUM) IS THE ADDRESS OF OPERAND 
PUT GARBAGE IN MTEMPO 
SAVE MDR IN Q 

I*#cons IMMEDIATE MODE 
UNPREDICTABLE, TAKE ADDRESS MODE FAULT 



S*#cons 
ILLEGAL 



LITERAL MODE 
ADDRESSING MODE 



-(Rn) AUTODECREMENT MODE 
OPERAND ADDRESS IS 6PR(RNUM) - SIZE 
VA GETS OPERAND ADDRESS 
SAVE MDR IN Q BEFORE EXITING 

Addr RELATIVE MODE 
ADDRESS OF OPERAND IS PC + DSPLMT 
LET INSTRUCTION DETERMINE SIZE 
SAVt MDR IN BEFORE EXITING 

D(Rn) DISPLACEMENT MODE 
ADDRESS OF OPERAND IS REG + DSPLMT 
LET INSTRUCTION DETERMINE SIZE 
SAVE MDR IN Q BEFORE EXITING 

a#Addr ABSOLUTE MODE 

NEXT 4 BYTES OF I-STREAM IS OPERAND 

SAVE MDR IN Q BEFORE EXITING 



L„ 
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U 0158, 0C87,200A,707C,C4A7, 0000,1 



U 0159, 0C87, 7816, ^03D, 8^07, 00AD,D 



U 015A, 0887, 7815, 003C,CAA7,00AD,D 



U 015B, 0887,200^,703C,CAA7,004D,8 



U CISC, 0C80, 0036, /.030, 0047, 00FD,C 



U 015D, 0487, 2004, 71FC,C0A7, 0042,0 



U 04DD, 0081, 2592, 5020, 0050, 004D,C 



45307 

45308 

45309 

45310 

45311 

45312 

45313 

45314 

45315 

45316 

45317 

45318 

45319 

45320 

45321 

45322 

45323 

45324 

45325 

45326 

45327 

45328 

45329 

45330 

45331 

45532 

45353 

45334 

45335 

45556 

45337 

45338 



158: 

159: 

15A: 

158: 

15C: 
15D: 



;1000 - 

Q MCMDR] VA RC6PR.R], 
CrOBBER MTEFlPO DEF, 
IRDX CI] 



;1001 

VA PC+SEXT(XB)+I PC PC+I, 
SJ7ECJDEP], CLOBBER MTEMPO DEF, 
NEXT/OS. WRT2-READ 



; 1010 

VA SEXT(XB)+R[GPR.R] PC PC+1, 
SJ7ECJDEP], CLOBBER MTEMPO DEF, 
NEXT/OS. WRT2-READ 



;1011 -— ■ 

Q MCMDR] VA RC6PR.R], 
CrOBBER HTEWPO DEF, 
NEXT/OS. WRT1-READ. INC. 4 



;1100 

NEXT/IE. ADDR. MODE 



;1101 ■ 

MTEMPO REGPR.R] Q MDR, 
BUT/L0C.BRA,NEXT/DS.B0A-WRT2 



0S.WRT2-READ: 



Q MCMDR], 

STZECLONG],READ, 

NEXT/0S,WRT1"DEFERRED 



(Rn) REGISTER DEFERRED MODE 
GPR(RNUM) IS THE OPERAND ADDRESS 
PUT GARBAGE IN MTEMPO 



SAddr RELATIVE DEFERRED MODE 

VA GETS ADDRESS CD ADDRESS OF OPERAND 

PUT GARBAGE IN MTEMPO 



aDCRn) DISPLACEMENT DEFERRED MODE 
VA GETS ADDRESS OF ADDRESS OF OPERAND 
PUT GARBAGE IN MTEMPO 



a(Rn)+ AUTO-INCREMENT DEFERRED MODE 
GPR(RNUM) IS ADD OF ADD OF OPERAND 
PUT GARBAGE IN MTEMPO 



(Rn)CPC] INDEX MODE PC 
ILLEGAL ADDRESSING MODE 

(Rn)CRx] INDEX MODE 
SAVE INDEX REGISTER 
GET BOA 



TELL CHARLIE 



SAVE MDR 
MDR GETS 



IN 
MEMORY (VA) 
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U 0160, 0A87, 2004, 707C,CA67, 1000,1 



U 0161, 0887, 200^, 703C,CAA7,10^8-C 



U 0162, 0A81, 7002, 503D,A0A7, 00^8, E 



U 0163, 0-^87, 2592, 5030, 05E7,104D,E 



U 016^^, 0085,^731, 0031, CAA7, 00*^9, 4 



0165, 0^87, 7816,^030,8-^07, 00^9, A 



U 0166, 0087, 7815, 003C,C^A7, 00^9,^ 



U 0167, 0C87,7002,A02D,AAA7,00^9,A 



A5339 

A53AC 

A5341 

A53A2 

A53A3 

4554A 

A5345 

A53';6 

453^7 

A53A8 

*i5349 

-^5350 

45351 

45352 

45353 

45354 

45355 

45356 

45357 

45358 

45359 

45360 

45361 

45362 

45363 

4 5364 

45365 

45366 

45367 

45368 

^5369 

45370 

45371 

45372 

45373 

45374 

45375 

45376 

45377 

45378 

45379 

45380 

45381 

45382 

45383 

45384 

45385 

45386 

45387 

45388 

45389 

45390 



TuC " Native Mode Operand Specifier 



OS. FRED' 



***********(t***********<t<^**<V'*********^ ****** ********************************* 

MOR IS saved in the Q-register and u always destroyed. 

Evaluates read type operands for warm floating point 

instructions and places the operand in MDR. 

MTEMPO IS destroyed. 

Read access is checked. 
***************************************************************************** 



160: 
OS. FRED: 

;0000 

FPA Q MCHDR3 MDR RCGPR.RJ. 
CLOBBER MTEMPO DEF , 
IRDX CI] 

161 : ;0001 

FPA MCMDR] VA RCGPR.R], 
CLOSefR MTEMPO PEF, 
NEXT/OS. RED-AUTO. INC 

162: ;0010 

X8 PC PC+I, 
NFXT/OS.RED-iMED 

1 63 : ; 0011 - 

FPA Q MCMDR], MDR ZEXT(OSR), 
CLOOBFR MTEMPO DfF, 
NEXT/OS. FRED-UNPACK 

164: ;0100 

VA RCGPR.R] RB-CONX.SIZ, 

PUSH RBS" " 

NEXT/OS. RED-READ. SAV. EXIT 

165: ;0101 - 

VA PC+SEXT(XB)+I PC PC+I, 
SIZECIDEP], CLOBBER WTEMPO DEF, 
NEXT/OS. RED-READ. SAV. EXIT 

166; ;0110 

VA SEXT(XO)+RCGPR.R] PC PC+I, 
SI7ECIDEP], CLOBBER MTEMPO DEF, 
NEXT/OS. RED-READ. SAV. EXIT 

167: ;Oin 

VA X8 PC PC+^, 
CLOBBER MTEMPO DEF, 
NEXT/OS. RED-READ. SAV. EXIT 



Rn REGISTER MODE 

PLACE OPERAND (GPR(RNUM)) IN MDR 

PUT GARBAGE IN MTEMPO 

SAVE MDR IN Q BEFORE CLOBBERING IT 

(Rn)+ AUTOINCREMENT MODE 
PLACE ADDRESS OF OPERAND IN VA 
PUT GARBAGE IN MTEMPO 
INC GPR(RNUM) BY SIZE 

r/^cons IMMEDIATE MODE 

GET PROPER AMOUNT OF IMMEDIATE DATA 



S'^^cons LITERAL MODE 

MDR GETS OPERAND FROM I-STREAM 

PUT GARBAGE IN MTEMPO 

SAVE MDR IN 



-(Rn) AUTODECREMENT MODE 
OPERAND ADDRESS IS GPR(RNUM) 
VA GETS OPERAND ADDRESS 
RBS GETS IRNUMISIZEI-I 



- SIZE 



Addr RELATIVE MODE 

ADDRESS OF OPERAND IS PC + DSPLMT 

PUT GARBAGE IN MTEMPO 



D(Rn) DISPLACEMENT MODE 
ADDRESS OF OPERAND IS REG + DSPLMT 
PUT GARBAGE IN MTEMPO 
VA GETS ADDRESS OF OPERAND 

a#Addr ABSOLUTE MODE 

NEXT 4 BYTES OF I-STREAM IS OPERAND 

PUT GARBAGE IN MTEMPO 

VA GETS ADDRESS OF OPERAND 
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U 0168, 0887, 2004, 703c, C^A7, 1010, E 



ly 0169, OC87,7816,A030,8A07,00A9,6 



u 016A, 0887,7815,003C,CAA7,00A9,6 



U 016B, 0887, 2004, 703C,C4A7, 1048, A 



016C, 0C80, 0036, 4030, 0047, 00c'D,C 



U 016D, 0(.87, 2004, 71FC,C047, 1440,0 



U 016E, 0880,0036,4070.0050,0000,1 



J 04CiE, 0881, 27B7, 0070, 0467. 0000,1 



45391 

45392 

45393 

45394 

45395 

^5396 

45397 

45398 

45399 

45400 

45401 

45402 

45403 

45404 

45405 

45406 

45407 

45408 

45409 

45410 

4S11 

4502 

45413 

45414 

45415 

45416 

45417 

45418 

45419 

45420 

45421 

45422 

45423 

45424 

45425 



168: 



169: 



16A: 



168: 



16C: 



16D: 



16E: 



; 1 000 

FPA Q MCMDR3 "A RC6PR.R]. 
CLOBBFR MTFMPO PEF, 
NEXT/OS. RED-READ. EXIT 



;1001 - 

VA PC+SEXT(X8)+I PC PC+I, 
SI2ECIDEP], CLOBBER RTEMPO DEF. 
NEXT/OS. RED-READ. SAV 



;1010 

VA SEXT(XB)+RCGPR.R] PC PC+I, 
S17EC1DEP], CLOBBER MTEMPO DEF , 
NEXT/OS. RED-READ. SAV 



;1011 

FPA Q MCMDR] VA RCGPR.R], 
CLOSBfR MTEMPO tJEF, 
NEXT/OS. RED-READ, JNC. 4 



,■1100 

NEXT/IE. ADDR. MODE 



;1101 •— 

FPA MDR MTEMPO RCGPR.RJ, 
PUSR,J5UT/LOD.8RATNEXT/OS,80A 



;ino 

READ,SIZECIDEP], 
IRDX [1] 



OS. FRED-UNPACK: 



MDR MCMDR].FPLIT, 
IRD)? CI] 



(Rn) REGISTER DEFERRED MODE 
OPERAND ADDRESS JS GPR(RNUM) 
PUT GARBAGE IN MTEMPO 



aAddr RELATIVE DEFERRED MODE 

VA GETS ADDRESS OF ADDRESS OF OPERAND 

PUT GARBAGE IN MTEMPO 



5)D(Rn) DISPLACEMENT DEFERRED MODE 
OPERAND IS REG + DATA FROM I-STREAM 
PUT GARBAGE IN MTEMPO 



a(Rn)+ AUfO-INCREMENT DEFERRED MODE 
VA GETS OPERAND GPRCRNUM) 
PUT GARBAGE IN MTEMPO 
SAVE MDR IN 



(Rn)CPCJ INDEX MODE PC 
ILLEGAL ADDRESSING MODE 



TELL CHARLIE 



(Rn)CRx] INDEX MODE 

SAVE INDEX REGISTER IN TEMPO 

CALL ROUTINE TO GET BASE OPERAND 



READ MEMORY AT VA SIZE=DSI2E 



UNPACK FLOATING POINT LITERAL 



ADD 
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U 01?0, 0086J5BE,^03C,C0A7,00AD.F 



u 0171, 0087,200A,703C,CAA7,00AE,0 



u 01/^, ooas^/sy^^AOio^eoA/.uo-^EJ 



u 017:^, OC8^^59^,503O,0SE7,00'^E,c^ 



u 017^, 0085,^'/'3'. ,Ou?i,L^A7,OU^E',3 



o'175, 0^87,7816,'i03P,8''*07,00-^E,3 



u 01/6, 008/, 7815, ao"?i,cAA7,ua';u^ 



0177, 0r87,700?,^.tVf),AU7,0Q*.E,^ 



A5426 
A5427 
A5428 

4S430 

A5^31 

45432 

A5433 

45434 

45435 

45436 

45437 

45438 

45439 

45440 

45441 

45442 

45443 

45444 

45445 

45446 

45447 

45448 

45449 

45450 

45451 

45452 

45453 

45454 

45455 

45456 

45457 

45458 

45459 

45460 

45461 

45462 

45463 

45464 

45465 

45466 

4546^ 

4S46b 

45469 

45470 

454^1 

4 54 72 

45473 

4S474 

45475 

4 54^^, 

45477 



JOC " Native Mode Operand Specifier 



OS ORED' 



MDR IS saved in the Q-register and is always destroyed, 
used to evaluate read type operands for quad data type 
routines. The least significant half of the data is left 
in TEMPI and the most significant half of data is left in MDR. 
MTEMPO is destroyed. 
Read access is checked. 



170: 
OS.QRED: 

;0000 

MCTEMP1] RCGPR.R], 
NEXT/OS. QRED-REG 

171: ;0001 -— 

MCMDfi] VA RC6PR.R3, 
cCoesER MTEWPO OEF, 
NEXT/OS. QRED-AUTO. INC 

172: ;0010 

RLTEMP13.XB PC PC*J, 
NEXT/OS. 5rED-JRMED1ATE 

173: ;0011 

M[MDR],MDR ZEXT(OSR), 
CC088ER MTEMPO DEF, 
NEXT/OS.QRED-LITERAl 

174: ;0100 

VA RCGPR.RD.RB-CONX.SJZ, 
PUSh RSS" 

next/os.qred-read.sav.jnc 

175: ;0101 

VA PC+SEXT(XQ)*J PC PC+J. 
S17ECIDEP], CLOBBER WTEMPO DEF, 
NEXT/OS, QRED-READ.bAV. INC 

176: ;0110 

VA SEXT(XB)+RCGPR.R] PC PCM, 
SI7ECIDEP], CLOBBER MTEMMO DEF , 
NEXT/OS. QRED-READ.SAV. INC 

^77; ;Oin-" 

VA X3 PC„PC*4. 
CL(388ER RTEMPO DEF, 
NEXT/OS, QRED-READ.SAV. INC 



Rn REGISTER MODE 
TEMPO HAS LOW HALF OF OPERAND 



(Rn)+ AUTOINCREMENT MODE 
ADDRESS OF LOW PART OF OPERAND 
PUT GARBAGE IN MTEMPO 



J^^cons IMMEDIATE MODE 
TEMPI GETS FIRST HALF OF DATA 



S**Cons LITERAL MODE 
MDR GETS LOW HALF OF OPERAND 
PUT GARBAGE IN MTEMPO 
SAVE MDR IN Q 

-(Rn) AUTODECREMENT MODE 
OPERAND ADDRESS IS GPR(RNUM) - SIZE 
SAVE STATUS ON RBS 
RBS GETS IRNUMiSIZEl-: 

Addr RELATIVE MODE 

ADDRESS OF OPERAND IS PC ^ DSPLMT 

PUT GARBAGE IN MTEMPO 



D(Rn) DISPLACEMENT MODE 
ADDRESS OF OPERAND IS REG + DSPLMT 
PUT GARBAGE IN MTEMPO 



a#Addr ABSOLUTE MODE 
VA GETS ADDRESS OF OPERAND 
PUT GARBAGE IN MTEMPO 
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u uV/8, 0^86,05BE,^03C,C'^A7,00^E,3 



u 01>:, 0A87, 7816,^030. 8^07, OOAE, 5 



u 017A, 0087,7815,003C,C4A7,00'^E,5 



■J 017B, 088/,200^*,/03c,C';A7,00AE,7 



U 017C, OC80,0036,^050,OOA7,OOFD,C 



U 017D, 0A87,200A,71FC,C0A7,0AA3,0 



i; OM/t, C';86,0056,A050,0A50,00At,'^ 



U OADF", 0C87,^00A,707F,(.A67,00aQJ 



U OAEO, 0O8S,573D,O03C,CA5O,00At,'* 



u OAH, 0^81 //OOc^.IjO^D^AOA?, 00^8, E 



A5478 

^^5^79 

45^80 

';5A81 

A548? 

A5A33 

45A8A 

/,5485 

A5486 

45487 

A5488 

45A89 

45A90 

45491 

45492 

45493 

45494 

45495 

45496 

45497 

45498 

45499 

45500 

45501 

45502 

45505 

45504 

45505 

45506 

45507 

45508 

45509 

45510 

45511 

45512 

45515 

45514 

45515 

45516 

45517 

45518 
45519 
45520 
45521 
45522 
45525 
45524 
45525 
45526 
45527 
45528 
45529 
45530 



178; 

179: 

17A: 

178; 

17C: 
17p: 



; 1 000- 

VA RCGPR.RD, 

clDqber MTEMPO. 

NEXT/OS. QRED-READ.SAV.JNC 



; 1001 

VA PC+SEXTCX8)+] PC PC+i, 
S1?EC1DFP], CLOBBER RtEMPO DEF, 
NEXT/OS. QRED-READJND 



;1010 

VA S£XT(XB)+R[GPR.R] PC PC+i, 
SJ7E[JDEPJ,CL08BER MTEMPO DEF, 
NEXT/OS. QREO-READ.JND 



;1011 ■ 

Q MCMDR3 VA RCGPR.R], 
cCoesER MTEWPO DEF, 
NEXT/OS, QRED-READ. INC. 4 



;1100 

NEXT/JE.ADDR.MODE 



;1101 ■ 

MTEMPO RCGPR.R] Q MDR,PUSH, 
BUT/LOD.BRA.NEXT/DS.eOA-OUAD 



17E: 
OS.QRED-READI: 

;1110 

READ^SIZEEIDEP], 
VA VAt4, 

CLi38BER MTEMPO DEF. 
NEXT/OS. QRED-READ2 

OS.ORED-REG: 



Q MCMDR] MOR RCGPR.R+U, 
CCOBBER MTEMPO DEF, 
IRDX CI] 



OS.ORED-AUTO.JNC: 



READ, 

VA VA+4- 

RCCpR.R] RB+C0NX,5J2, 

PUSH R8S+, 

NEXT/OS. QRED-READ2 



OS.OREP-iMMEPIATE: 



q xs pc pch, 
nFxt/osTred-immed 



(Rn) REGISTER DEFERRED MODE 
OPERAND ADDRESS IS GPR(RNUM) 
PUT GARBAGE IN MTEMPO 



aAddr RELATIVE DEFERRED MODE 

VA GETS ADDRESS Of ADDRESS OF OPERAND 

PUT GARBAGE IN MTEMPO 



aD(Rn) DISPLACEMENT DEFERRED MODE 
OPERAND IS REG + DATA FROM I-STREAM 
PUT GARBAGE IN MTEMPO 



a(Rn)+ AUTO-INCREMENT DEFERRED MODE 
VA GETS OPERAND GPR(RNUM) 
PUT GARBAGE IN MTEMPO 
SAVE MDR IN 



(Rn)[PC] INDEX MODE PC 
ILLEGAL ADDRESSING MODE 



TELL CHARLIE 



(Rn)[Rx] INDEX MODE 

SAVE INDEX REGISTER IN TEMPO 

CALL ROUTINE TO GET BASE OPERAND ADD 



READ FIRST HALF OF OPERAND 
POINT VA TO NEXT HALF OF OPERAND 
PUT GARBAGE IN MTEMPO 



MDR HAS HIGH HALF OF OPERAND 
PUT GARBAGE IN MTEMPO 
MDR IS SAVED IN Q 



MDR GETS LOW HALF OF OPERAND 
SET UP VA FOR SECOND HALF READ 
ADD 8 TO THE REGISTER 
SAVE STATE OF REGISTER FOR RESTART 



GET PROPER AMOUNT OF IMMEDIATE DATA 
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U OAE^, 0885,2592,A030,A0A7,00AE,8 



u 0AE3, OC87,2592,5030,OA50JOAE,A 



U 04EA, 0083, 2592, A060,A050, 1000,1 



U 0AE5, 0881, 2592, 5020, 0050, 10AE, 6 



U 0AE6, 0S81, 2002, A03D,8AA7, 0017, E 



u 0AP7, 0A85,573p,OO2C,C050,00AE,6 



U 0AE8, 0C80,0036,AO30,0AE7,OOU,0 



A5531 

45532 

45553 

A5534 

45535 

45536 

45537 

45538 

45539 

45540 

45541 

45542 

45543 

45544 

45545 

45546 

45547 

45548 

45549 

45550 

45551 

45552 

45553 

45554 

45555 

455^:6 

45557 

45558 

45559 

45560 

45561 

45562 

45563 

45564 

45565 

45566 

45567 

45568 

45569 

45570 



OS.QRED-LJTERAL: 



RCTEMP1] MCMDR], 
NEXT/OS. SRED-MDR.O 

OS.QRED-READ.SAV.INC: 



READ,S1ZECIDEP], 

FPA Q mchdr:, 

CL088ER MTEMPO DEF, 
VA VA+4, 
NE5iT/OS.QREO"READ2 



0S.QRED-READ2: 



READ, 

FPA RCTEMPID.SJZ MCMDR], 

SiZECLONG],]RDX tU 



OS.QRED-READ.JND: 



READ.SI2EEL0N6], 
FPA Q MCMDR], 
NEXT/OS.QRED-JNDJRECT 



OS.QRED-JNDJRECT: 



VA MCMDR]. 
NEXT/OS. QRED-READ1 



0S.QRED-READ.JNC.4: 



READ, PUSH RBS+, 
RCGPR.R] ftB+C0NX(4), 
NEXT/OS. SRED-JNDIRECT 



OS,QRED-MDR_0: 



MDR 0, 
NEXT/OS.WRTI 



TEMPI GETS LOW HALF OF OPERAND 
CLEAR UPPER HALF OF OPERAND 



GET FJRST HALF OF OPERAND FROM MEM 

SAVE MDR \H Q 

PUT GARBAGE IN MTEMPO 

POINT VA TO NEXT HALF OF OPERAND 



GET SECOND HALF OF OPERAND TO MDR 
PUT FIRST HALF OF OPERAND IN TEMPI 



GET ADDRESS OF OPERAND 
SAVE MDR 



PLACE ADDRESS OF OPERAND INTO VA 



GET ADDRESS OF OPERAND 
ADD 4 TO REGISTER 



CLEAR UPPER HALF OF OPERAND 
DO IRDX 
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U 0180, O086J5BE,A03C,C0A7,00AE,9 



U 0181, 0^86,05BE,A03C,CAA7,00'!.E,0 



U 0182, 0885, 7592,^030, 60^7, 004E,C 



U 0183, 0586,OC37,0'i70,05E7,OO^B,8 



U 018^, 0885, A73C,003C,CAA7, 0017, E 



U 0185, 0C87, 7816, 403D, 8^07, 0017, E 



U 0186, 0887, 7815, 003C,C4A7, 0017, E 



U 0187, 0A87, 7002, A02P,AAA7, 0017, E 



A5571 

A5572 

A5573 

A557A 

A5575 

A5576 

A5577 

A5578 

45579 

45580 

45581 

A5582 

45583 

45584 

45585 

45586 

45587 

45588 

45589 

45590 

45591 

45592 

45593 

45594 

45595 

45596 

45597 

45598 

45599 

45600 

45601 

45602 

45603 

45604 

45605 

45606 

45607 

45608 

45609 

45610 

45611 

45612 

45615 

45614 

45615 

45616 

45617 

45618 

45619 

45620 

45621 

45622 

45623 



TOC " Native Mode Operand Specifier 



OS.DRED' 



MDR IS not saved and is destroyed in all but register 

and immediate modes* 

Evaluates read type operands for double data type 

routines. Bits 31-0 of the operand are left in TEMPI and bits 

63-32 are left in MDR. 

MTEMPO is destroyed. 

Read access is checked. 

For G-Float LITERAL FLAG4 is set 



180: 
OS.DRED: 

;0000 - 

MCTEMPU RCGPR.R], 
NEXT/OS. CRED-REG 

181: ;0001 

VA RCGPR.R], 
CLOBBER MTEMPO, 
NEXT/OS. QRED-AUTO.JNC 

182: ; 001 

RCTEMP1] XB PC PC+J, 
NEXT/OS. BRED-iRMEDJATE 

183: ;0011 

MDR ZEXT(0SR),GFL0AT(FLAG4)?, 
MCTFMPOD ZLHOCO], 
NEXT/OS. SrED-UNPACK 

184: ;0100— 

va rcgpr.r] rb-conx.siz, 
puSh rbs-,nExt/os.qred-readi 

185: ;0101 

VA PC+SEXT(XB)+I PC PC^K 
SJ7ECJDEP], CLOBBER MTEMPO DEF, 
NEXT/OS. 0RED-READ1 

186: ;0110— - 

VA SEXT(XB)+RCGPR.R] PC PC+1, 
SI7EC1DEP3, CLOBBER MTEMPO DEF, 
NEXT/OS. QRED-READ1 

187: ;0111 

VA XB PC PC+4, 
CLOBBER RTEMPO DEF, 
NEXT/OS. QRED-READ1 



Rn REGISTER MODE 
TEMPO HAS LOW HALF OF OPERAND 



(Rn)+ AUTOINCREMENT MODE 
ADDRESS OF LOW PART OF OPERAND 
PUT GARBAGE IN MTEMPO 



r^Vrons IMMEDIATE MODE 
TEMPI GETS FIRST HALF OF DATA 



S^^cons LITERAL MODE 
MDR GETS LOW HALF OF OPERAND 
PUT GARBAGE IN MTEMPO 
SAVE MDR IN Q 

-(Rn) AUTODECREMENT MODE 
OPERAND ADDRESS IS GPRCRNUM) - SIZE 
RBS GETS IRNUMISIZEl"! 

Addr RELATIVE MODE 

ADDRESS OF OPERAND IS PC + DSPLMT 

PUT GARBAGE IN MTEMPO 



DCRn) DISPLACEf.LNT MODE 
ADDRESS OF OPERAND IS REG + DSPLMT 
PUT GARBAGE IN MTEMPO 



a#Addr ABSOLUTE MODE 
VA GETS ADDRESS OF OPERAND 
PUT GARBAGE IN MTEMPO 
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U 0188, OC86,05BE,A03C,CAA7,0017,E 



u 0189, OA87,7816,AO3D,8A07,00AE,A 



U 018A. 0087,7815,003C,C4A7,OO^E,A 



U 018B, 0C86,O5BE,^O5C,C^A7,O0''iE,7 



U 018C, OC80,0036,A030,OOA7,OOFD,C 



u 018D, 0086, 05BE,AUC,C0A7, 0^43,0 



u 018E, 0A80, 0036, A030, 0^*50, 004E, A 



A5624 
45625 
A5626 
A5627 
A5628 
A5629 
45630 
45631 
45632 
45633 
45634 
45635 
45636 
45637 
45638 
45639 
45640 
45641 
45642 
45643 
45644 
45645 
45646 
45647 
45648 
45649 
45650 
45651 
45652 
45653 
45654 



188: 



189: 



18A: 



18B: 



18C 



18D: 



18E 



;1000- 

VA REGPR.RD, 
CLOBBER MTEMPO, 
NEXT/OS. QRED-READ1 



;1001 • 

VA PC+SEXT(XB)+I PC PC+J, 
SI7ECIDEPJ, CLOBBER RTEMPO 
NEXT/OS. DRED-READ 



DEF 



; 1 01 

VA SEXT(XB)+R[GPR.RJ PC PC+J, 
SJ7E[IDEP], CLOBBER MTEMPO DEF 
NEXT/OS. DRED-READ 



;1011 ■ 

VA RCGPR.R], 

CLOBBER MTEMPO, 

NEXT/OS,QRE0-READ.JNC.4 



;1100 

NEXT/JE.ADDR.MODE 



;1101 • 

MCTEMPOJ RCGPR.R], PUSH, 
BUT/LOD.SRA, NEXT/OS, BOA-QUAD 



;ino- ■ 

READ,S1ZE[1DEPJ, 
VA VA+4, 
NE3iT/0S.QRED-READ2 



(Rn) REGISTER DEFERRED MODE 
OPERAND ADDRESS IS GPR(RNUM) 
PUT GARBAGE IN MTEMPO 



aAddr RELATIVE DEFERRED MODE 

VA GETS ADDRESS OF ADDRESS OF OPERAND 

PUT GARBAGE IN MTEMPO 



aD(Rn) DISPLACEMENT DEFERRED MODE 
OPERAND IS REG + DATA FROM I-STREAM 
PUT GARBAGE IN MTEMPO 



a(Rn)+ AUTO-INCREMENT DEFERRED MODE 
VA GETS OPERAND GPR(RNUM) 
PUT GARBAGE IN MTEMPO 
SAVE MDR IN Q 



(Rn)[PCJ INDEX MODE PC 
ILLEGAL ADDRESSING MODE 



TELL CHARLIE 



(Rn)CRxD INDEX MODE 

SAVE INDEX REGISTER IN TEMPO 

CALL ROUTINE TO GET BASE OPERAND ADD 



READ FIRST HALF OF OPERAND 
POINT VA TO NEXT HALF OF OPERAND 
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u 0^E9, 0886,05BE,407F,C^67,0000J 



u OAEA, 0080, 0036,^020, 0050, OO^E, 6 



U 04B8, 0C85,27B7,0030,^0A7,00'iE,8 

u 0AB9, 0127,2D92,A031,00A7,00^E,B 

U OAEB, 0086J5F7,0090,04E7,0000J 

U OAEC, 0881, 7002, A03D,AA67,00U,0 



A5655 OS.DRED-ftEG: 

^5656 ; 

A5657 MDR RCGPR,R+1J, 

A5658 CLOSBER MTEMPO, 

45659 IRDX CI] 
45650 

45661 OS.DRED-REAO: 

45662 ; ■ 

45663 READ,SIZECL0N6], 

45664 NEXT/OS. QRED-JNDIRECT 
45665 

45666 =0 

45667 OS.DRED-UNPACK: 

45668 ;0 - ■ 

45669 RCTEMP13 MEM0R3.FPL1T, 

45670 NEXT/OS. i3RED-MDR 
45671 

45672 ;1 

45673 HTEMPO MDR.OR.ZL]T8C20], 

45674 CLEAR CFL0AT(FLAG4) 
45675 

4*^676 

456^7 MCTEMP1] RCTEMPOJ.ASL. 1 , 

45678 MDR 0, RETURN [+1] 

45679 

45680 OS.DRED-JMMEDJATE: 

45681 ; - 

45682 MOR X8 PC PC+J, 

45683 NEXT/0S.wRT1 



MDR HAS HIGH HALF OF OPERAND 
PUT GARBAGE IN MTEMPO 



GET ADDRESS OF ADDRESS OF OPERAND 



TEMPI GETS FLOATING POINT LJTE'<AL 
GO ZERO UPPER HALF OF OPERAND 



OR BIT 13 INTO LITERAL 
POSITION SIGN BIT CORRECTLY 



GET SECOND HALF OF DATA 
GO DO A RETURN 
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U 0190, 0086-15BE,A03C,C0A7,00At,9 



U 0191, OC86.05BE,A03C,CAA7,004E,D 



U 019?, 0C80, 00^6, ^030, 00-^7, OOFD^C 



U 0193, 0C80, 0036, A030, 00^7, OOFD,C 



U 019A, 0085, ^75C,003C,C';A7, 0019, E 



u 0195, 0^.87, 7816, '!.03D,8A07, 0019, E 



U 0196, 0087, 7815, 003C,C^A7, 0019, E 



U 0197, 0C87,700?, ^.0^0, Aa7, 0019, E 



A 5684 

45685 

45686 

45687 

45688 

45639 

45690 

45691 

45692 

45693 

45694 

45695 

45696 

45697 

45698 

45699 

45700 

45701 

45702 

45703 

45704 

45705 

45706 

45707 

45708 

A5709 

45710 

45711 

45712 

45713 

45714 

45715 

45716 

4S717 

45718 

45719 

45720 

45721 

4572? 

45723 

45724 

45725 

45726 

45727 

45728 

457^9 

45730 

45731 

45732 

45733 



,TOC " Native Mode Operand Specifier 



OS.DMOD' 



***************************************************************************** 

MDR Is not saved and Is destroyed In all but register mode. 
Used to evaluate modify type operands for double data type 
routines. Bits 31-0 of the operand are left in TEMPI and 
bits 63-32 are left in MDR. If the operand is In memory the 
address of the lowest byte is left In VA. if the operand Is in 
GPR's the register number of the lowest register Is left in RNUM. 
MTEMPO Is destroyed. 

Write access to the operand Is not checked. 
***************************************************************************** 



190: 
OS.DMOD; 



191: 

192: 
193: 
194: 

195: 
196: 
197: 



;0000 

MCTEMP1] RCGPR.fiJ, 
NEXT/OS. CRED-REG 



;0001 ■ 

VA RCGPR.R], 
CLOBBER MTEMPO, 
NEXT/OS. DMOD-AUTO. INC 



0010 

NEXT/IE. ADDR, MODE 



0011 

NEXT/IE. ADDR. MODE 



0100 - — 

VA RCGPR.R] RB-CONX.SIZ, 
puSh RBS-,NEXT/0S.DM0D-READ1 



;0101 

VA PC+SEXT(X6)+1 PC PC+I, 
SJ7EC1DEP1, CLOBBER RTEMPO DEF, 
NEXT/OS. DMOD-READI 



;0110 

VA SEXT(XB)+R[GPR.RJ PC PC+I, 
SIZECIDEPJ, CLOBBER MTEMPO DEF, 
NEXT/OS. DM0D-READ1 



;oni 

VA X8 PC PC+4, 
CLOBBER MTEMPO DEF, 
NEXT/OS, DM0D-READ1 



Rn REGISTER 
TEMPO HAS LOW HALF 



MODE 

OF OPERAND 



(Rn)+ AUTOINCREMENT MODE 
ADDRESS OF LOW PART OF OPERAND 
PUT GARBAGE IN MTEMPO 



Picons IMMEDIATE MODE 
UNPREDICTABLE, TAKE ADDRESS 

S^tfcons LITERAL MODE 
ILLEGAL ADDRESSING MODE 



MODE FAULT 



-(Rn) AUTODECREMENT MODE 
OPERAND ADDRESS IS GPR(RNUM) - SIZE 
RBS GETS !RNUM!SIZEI-! 

Addr RELATIVE MODE 

ADDRESS OF OPERAND IS PC + DSPLMT 

PUT GARBAGE IN MTEMPO 



D(Rn) DISPLACEMENT MODE 
ADDRESS OF OPERAND IS REG + DSPLMT 
PUT GARBAGE IN MTEMPO 



a#Addr ABSOLUTE MODE 
VA GETS ADDRESS OF OPERAND 
PUT GARBAGE IN MTEMPO 
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u 0198, 0486, 05BE,A03C,CAA7, 0019, E 



U 0199, 0CS7, 7816, A03D, 8407, 00AF,0 



U 019A, 0887, 7815, 003C,C4A7,OOAF,0 



U 019B, 0A86,05BE,403C,CAA7,004F,? 



U 019C, 0C80, 0036,4030, 0047, 00FD,C 



U 019D, 0086, 05BE,41FC,C047, 0443,0 



U 019E, 0C86, 0056, 4050, 0454, 004t,E 



U 04ED, 0885, 573P, 003c, C454,004E,E 



U 04EE, 0485, ?592,40?0, 4054, 104E,F 



U 04EF, 0981, QC10, 0070, ?4A7, 0000,1 



45734 

45735 

45736 

45737 

45738 

45739 

45740 

45741 

45742 

45743 

45744 

45745 

45746 

45747 

45748 

45749 

45750 

45751 

45752 

43753 

45754 

45755 

45756 

45757 

45758 

45759 

45760 

45761 

45762 

45763 

45764 

45765 

45766 

45767 

45768 

45769 

4S770 

45771 

45772 

45773 

45774 

45775 

45776 

45777 

45778 

45779 

4 5780 

45781 

45782 

45785 

45784 

45785 

45786 



198: 

199: 

19A: 

198: 

19C: 
19D: 



19E: 
OS.DMOD- 



;1000 

VA RC6PR.R], 
CLOBBER MTEMPO, 
NEXT/OS. DMOD-READI 



;1001 ■ 

VA PC+SEXT(XB)+I PC PC+J, 
SJZECJDEP], CLOBBER WTEMPO 
NEXT/OS. DMOD-INDIRECT 



DEF 



;1010 

VA SEXT(XB)+RCGPR.R3 PC PC+I, 
SI7ECIDEP], CLOBBER MTEMPO DEF, 
NEXT/OS. DMOD-JNDJRECT 



;1011 • 

VA RCGPR.R], 
CLOBBER MTEMPO, 
NEXT/OS. DMOD-READ. INC. 4 



;1100 

NEXr/lE.ADDR.MODE 



; 1 1 01 ' 

MCTEMPO] RCGPR.RJ,PUSH, 
aUT/L0D,5RA, NEXT/OS. BOA-QUAD 



•READ1: 
;1110 

READ, MOD, SIZECIDEPJ, 
VA VA+4, 

CLOBBER MTEMPO DEF, 
NEXT/OS. DM0D-READ2 



OS.DMOD-AUTO.JNC: 



READ. MOD, 

RCGPR.R] RB+CONX.SJZ, 

PUSH RBS+. 

VA VA+4, 

NE5?T/0S,DM0D-READ2 



0S.DM0D-READ2: 



READ. MOD, 

FPA RCTEMP1] M[MDRJ,S]ZE[L0N6J, 

NEXT/OS.DMOD-DECVA 



OS.DMOD-DEC.VA: 



VA M[VA]-ZL1T0C4], 
JRPX CI] 



(Rn) REGISTER DEFERRED MODE 
OPERAND ADDRESS IS GPR(RNUM) 
PUT GARBAGE IN MTEMPO 



aAddr RELATIVE DEFERRED MODE 

VA GETS ADDRESS OF ADDRESS OF OPERAND 

PUT GARBAGE IN MTEMPO 



aD(Rn) DISPLACEMENT DEFERRED MODE 
OPERAND IS REG + DATA FROM I-STREAM 
PUT GARBAGE IN MTEMPO 



a(Rn)+ AUTO-INCREMENT DEFERRED MODE 
VA GETS OPERAND GPR(RNUM) 
PUT GARBAGE IN MTEMPO 
SAVE MDR IN Q 



(Rn)CPC] INDEX MODE PC 
ILLEGAL ADDRESSING MODE 



TELL CHARLIE 



(Rn)CRx] INDEX MODE 

SAVE INDEX REGISTER IN TEMPO 

CALL ROUTINE TO GET BASE OPERAND ADD 



READ FIRST HALF OF OPERAND 
POINT VA TO NEXT HALF OF OPERAND 
PUT GARBAGE IN MTEMPO 



READ FIRST HALF WITH MODIFY 
BUMP GPR 

SAVE ORIGINAL STATE OF REGISTER 
POINT VA AT NEXT HALF 



READ SECOND HALF OF OPERAND 
SAVE MDR IN TEMPI 



POINT VA BACK TO FIRST HALF 
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U OAFO. 0080, 0036, A020, 0050, OOAF J 



U 0AF1, 0081, 2003, A03D,8AA7, 0019, E 



U 0AF2, 0A85,573D,002C,C050,00AF J 



A5787 OS.DMOD-JNDifiECT: 

A5788 

;5789 READ,S1ZECL0N6], 

45790 NEXT/OS. DMOD-VA MDR 

A5791 

A 5 792 OS.DMOD-VA MDR: 

A5793 

A579A VA MCMDR], 

A5795 NE5?T/0S.DM0D-READ1 

A5796 

A5797 OS.DMOD-READ.JNC.A: 

A5798 ; 

A5799 READ, 

A5800 RCGPR.R] RB+CUNXCA), 

4S801 PUSH RBS+, 

A3802 NEXT/Ob.DMOD-VA MDR 



GET ADDRESS OF ADDRESS OF OPERAND 



PUT ADDRESS IN VA 



READ FJRST HALF OF OPERAND 
BUMP GPR BY A 
SAVE STATE OF GPR 
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U QUO, 0881, 7816, 500D,A0A7, 0076, 7 



U 01A1, 0087,?004,703C,CAA7,00AC,8 



U Q1A2, 0080,0056,^030, 00*^7, 00FD,C 



U 01A3, 0C80, 0036, ^030, 00^7, 00FD,C 



U OIA^, 0885,A73C,003C,CAA7,00AC,9 



U 01A5, 0C87,7816,'iO3D,8A07,0OU,9 



U 01A6, 0887,7815,003C,C'^A7,00AC,9 



U 01A7, OA87,70O2,A0?0,AAA7,00AC,9 



U 01A8, 0887, 2004, 703C,CAA7,00n,E 



A5803 

-^5804 

45805 

458U6 

45807 

45808 

45809 

45810 

45811 

45812 

45813 

45814 

45815 

45816 

45817 

45818 

45819 

45820 

45821 

45822 

45823 

45824 

45825 

45826 

45827 

45828 

45829 

45830 

45831 

45832 

45833 

45834 

45835 

45836 

45837 

45838 

45839 

45840 

45841 

45842 

45843 

45844 

4 584 5 

45846 

45847 

45848 

45849 

45850 

45851 

45852 

45853 

45854 



.TOC " Native Mode Operand Specifier 



OS. SOB" 



****************************************************************************** 
MDR is saved in the Q-register and is always destroyed. 
Evaluates read type operands and places the result in MDR. 
MTEMPO is destroyed. 
Read access for the operand is checked. 
This routine is used only to speed up S08 register mode 



lAO: 
OS. 308: 



1A1: 

1A2: 
1A3: 
1A4: 

1A5: 

1A6: 

1A7: 

1A8: 



;0000 

Q SEXT(XB) PC PC+1 
NFXT/C0,S0e-RF6 



;0001 

Q MCMDR] VA RC6PR.R], 
cr0B8ER MTEflPO DEF, 
NEXT/OS. MOD-AUTO. INC 



0010 

NEXT/IE. ADDR. MODE 



0011— 

NEXT/IE. ADDR. MODE 



0100 • 

va rc6pr.rd rb-c0nx.si2, 
pu5h rbs* ~ 

NEXT/OS. MOD-READ. SAV. EXIT 



;0101 ■ 

VA PC+SEXT(XB)+I PC PC+I, 
Sl7t[IDEP], CLOBBER MTEMPO 
NEXT/OS. MOD-READ. SAV. t-XIT 



DEF, 



;0110 

VA SEXT(XB)+R[GPR.R] PC PC+I, 
Si7EClDEP], CLOBBER MTfcMPO DEK, 
NEXT/OS. HOD-READ. SAV. EXIT 



;0111 ■ 

VA X8 PC PC+4^ 
CLOBBER RTEMPO DEF, 
NEXT/OS.MOD-READ. SAV. EXIT 



;1000 ■ 

MCMDR] VA RCGPR.R], 
CCOBBER MTEflPO DEF, 
NEXT/OS.MOD-READ. EXIT 



Rn REGISTER MODE 
MAKE SURE PC IS ACCESSABLE 
60 TO CONTRL 

(Rn)+ AUTOINCREMENT MODE 
PLACE ADDRESS OF OPERAND IN VA 
PUT GARBAGE IN MTEMPO 
INC GPR(RNUM) BY SIZE 

I*#cons IMMEDIATE MODE 
UNPREDICTABLE, TAKE ADDRESS MODE FAULT 



S**cons 
ILLEGAL 



LITERAL MODE 
ADDRESSING MODE 



-(Rn) AUTODECREMENT MODE 
OPERAND ADDRESS IS GPR(RNUM) - SIZE 
VA GETS OPERAND ADDRESS 
RBS GETS IRNUM1SIZE1-! 

Addr RELATIVE MODE 

ADDRESS OF OPERAND IS PC + DSPLMT 

PUT GARBAGE IN MTEMPO 



D(Rn) DISPLACEMENT MODE 
ADDRESS OF OPERAND IS REG + DSPLMT 
PUT GARBAGE IN MTEMPO 
VA GETS ADDRESS OF OPERAND 

a#Addr ABSOLUTE MODE 

NEXT 4 BYTES OF I-STREAM IS OPERAND 

PUT GARBAGE IN MTEMPO 

VA GETS ADDRESS OF OPERAND 

(Rn) REGISTER DEFERRED MODE 
OPERAND ADDRESS IS GPR(RNUM) 
PUT GARBAGE IN MTEMPO 
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U 01A9, 0C87,7816,A03D,8407,00U,A 

U OlAA, 0887. 7815, 003c, CAA7.00AC, A 

U 01AB, O887,?OOA,705C,CAA7,0OAC,C 

U OlAC, OC80,0036,A030,OOA7,OOFD,C 

U 01AD, 0487,200^,7^^00-^7,0440,0 



u OlAb, 0080,0036,4070,0054,0000,1 



; 1001 

VA PC+SEXT(XB)+I PC PC+J, 
SI7ECJDEP], CLOBBER MTEMPO DEF, 
NEXT/OS. MOD-READ. SAV 



;1010 

VA SEXT(XB)+RCGPR.RJ PC PC+I, 
SI2ECIDEP], CLOBBER MTEMPO DEF, 
NEXT/OS. MOD-READ. SAV 



45855 1A9: 

45856 

45857 

45358 

45859 

45860 1AA: 

45861 

45862 

45863 

45864 

45865 1AB: 

45866 

45867 

45868 

45869 

45870 1AC: 

45871 

45872 

45873 IAD: 

45874 

45875 

45876 

45877 lAE: 

45878 OS. SOB-READ. EXIT: 

45879 ; 1 110 

45880 READ.MOD,SIZECIDEP], 

45881 IRDX [1] 



;1011 

Q MCMDR] VA RCGPR.R], 
CEOBBER MTERPO DEF, 
NEXT/OS. MOD-READ. JNC, 4 



;1100 

NEXT/JE.ADDR.MODE 



;1101 • 

MTEMPO rcgpr.r: Q MDR, 

PU'^H,8DT/LOD.BRA,REXT/OS.BOA 



aAddr RELATIVE DEFERRED MODE 

VA GETS ADDRESS OF ADDRESS OF OPERAND 

PUT GARBAGE IN MTEMPO 



SD(Rn) DISPLACEMENT DEFERRED MODE 
OPERAND IS REG + DATA FROM I-STREAM 
PUT GARBAGE IN MTEMPO 



a(Rn)+ AUTO-INCREMENT DEFERRED MODE 
VA GETS OPERAND GPR(RNUM) 
PUT GARBAGE IN MTEMPO 
SAVE MDR IN Q 



(Rn)CPC] INDEX MODE PC 
ILLEGAL ADDRESSING MODE 



TELL CHARLIE 



(Rn)CRx] INDEX MODE 

SAVE INDEX REGISTER IN TEMPO 

CALL ROUTINE TO GET BASE OPERAND ADD 



READ MEMORY AT VA SIZE^DSJZE 
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U 01B0, 0047,200A,703C,C0A7J0AF,3 



U 01B1, 0007, 200^, 703C,CAA7J04E,0 



U 01B2, 0CA5,7592,A030,20A7,00AF,'i. 



U 01B3, 08A9, 2592, 5070, 05E7,2000J 



J Olb*., 0805,^73C,003C,C4A7,00AE,3 



U 01B5, 0C07,78lD,'i03D,8'!.07,00AE,3 



U 01B6, 0807, 7815, 003C,C';A7,004E,^ 



45882 

A5883 

A5884 

45885 

45886 

45887 

45888 

45889 

45890 

45891 

45892 

45893 

45894 

45895 

45896 

45897 

45898 

45899 

45900 

45901 

45902 

45903 

45904 

45905 

45906 

45907 

45908 

45909 

45910 

45911 

45912 

45915 

45914 

45915 

45910 

45917 

45918 

45919 

45920 

45921 

45922 

45923 

45924 

45925 

45926 

45927 

45928 

45929 

45930 

459^1 

4593? 

45933 

45934 



.TOC " Native Mode Operand Specifier 



OS.FIDRED' 



MDR is not saved and is destroyed in aU but register 

and immediate modes. 

Evaluates read type operands for double data type 

routines. Bits 31-0 of the operand are left in TEMPI and bits 

63-32 are left in MDR. 

MTEMPO is destroyed. 

Read access is checked. 

This routine is used only by FPA interface. 



180: 
OS.FJDRED: 

;0000- 



181 



182: 



183: 



184: 



1P5: 



186: 



fpa q mdr mtempo rcgpr.rj, 

set"fCago, 

next/os. f1dred-re6 



; 0001 

FPA Q MCMDR] VA RCGPR.RD, 
CLEAR'FLAGO, CLOBBER MTEMPO DEF, 
NEXT/OS. QRED-AUTO. INC 



;0C10 — ■ 

RCTLMPO] XB PC PC+J, 
SET FLAGD, 

NEXT/OS. FIDREO.JMMED 



;0011 - 

FPA Q MCMDRD.LJTNXT, 
MDR"ZFXTCOSR), 
SET~FLAG1, 
IRDX C13 



;0100 ' 

VA RCGPR.R] RB-CONX.SIZ, 

CLFAR FLAGO, 

PUSH RBS-, 

NEXT/OS. QRED-READ.SAV. INC 



;0101 

VA PC+SEXT(XB)+1 PC PC+I, 
SJ7EC]DEP], CLOBBER MTEMPO DEF, 
CLEAR FLAGO, 
NEXT/OS. QRED-READ.SAV.iN'C 



;0110 " 

VA SEXT(XB)+raGPR.Rl PC P', + L 
SI7E[JDEP"I, CLOBBER MTEMPO DEF, 
CLEAR FLAGO, 
NEXT/OS. QRED-READ.SAV. IMC 



Rn REGISTER MODE 
GET OPERAND FROM REGISTER 
SET FLAG FOR AUDREY/FPA 



(Rn)+ AUTOINCREMENT MODE 
ADDRESS OF LOW PART OF OPERAND 
PUT GARBAGE IN MTEMPO 



r^cons IMMEDIATE MODE 
TEMPO GETS FIRST HALF OF DATA 
SET FLAG FOR AUDREY/FPA 



S*JVcons LITERAL MODE 

PASS OPERAND TO FPA 

GET SHORT LITERAL 

SHORT LITERAL FLAG FOR POLYD 



"(Rn) AUTODECREMENT MODE 
OPERAND ADDRESS IS GPR(RNUM) - SIZE 
FOR AUDREY/FPA 
RBS GETS IRNUMISIZEI-I 



Addr RELATIVE MODE 
ADDRESS OF OPERAND IS PC + DSPLMT 
PUT GARBAGE IN MTEMPO 
CLEAR FLAG FOR AUDREY/FPA 



D(Rn) DISPLACEMENT MODE 
ADDRESS OF OPERAND IS REG + DSPLMT 
PUT GARBAGE IN MTEMPO 
CLEAR FLAG FOR AUDREY/FPA 
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U 01B7, O^OV,7OO2,AO2D,AAA7,OOA0.3 



U 01B8, OC06,05BE,^03C,CAA7,004E,3 



U 01B9, 0C07,7816,A03D,8A07,00AE,5 



U 01BA, 0807, 7815, 003c, CAA7,0OAE, 5 



J 01BB, 0807,^00A,703C,CAA7J0';E,7 



U 01BC, 0C80, 0036,^030, 00^7, OOFD,C 



U 01BD, 0-^07, 200^, 71FC,C0^7J//;3,0 



U OlBE, OA8O,OO36,^.O3O,0A5O,0O^E,A 



A5935 
A5936 
45937 
';5938 
45939 
45940 
45941 
45942 
45943 
45944 
45945 
45946 
45947 
45948 
45949 
45950 
45951 
45952 
45953 
45954 
45955 
45956 
45957 

45958 
45959 
45960 
45961 
45962 
4W63 
45964 
45965 
45966 
45967 

45968 
45969 
45970 
45971 
45972 
45973 
45974 



187: 



1B8: 



189: 



18A: 



18B: 



18C 



18D: 



18E 



;0111 ■ 

VA X8 PC r-c+A, 

CLOBBER MTEMPO DEF, 

CLEAR FLA60, 

NEXT/OS. QRED-READ.SAV. INC 



; 1 000 ■ 

VA RCGP^.R], CLEAR FLAGO, 

CLi3aBER MIEMPO, 

NEXT/OS, QRED-READ.SAV. INC 



;1001- 

VA PC+SEXT(XB)+I PC PC+I, 
Sl7ECIDbP], CLOBBER RTEMPO 
CLEAR FLAGO, 
NEXT/OS. QRED-READ.IND 



DEF 



;1010 

VA SEXT(XB)+RCGPR.R] PC PC+I, 
SI7ECIDEPD, CLOBBER MTEMPO DEF 
CLEAR FLAGO, 
NEXT/OS. QRED-READ.IND 



; 1 01 1 

FPA Q MCMDH] VA RtGPR.R], 
CLESR"FLAG0, CLOBBER MTEMPO DEF, 
NEXT/OS, QRED-READ. INC. 4 

;1100 

NEXT/IE. ADDR. MODE 



;1101 •— 

fpa q mdr mtempo rcgpr.rd, 

cleAr"flago,push: 

but/lod. bra, next/os. boa-quad 



;1110 ■ 

READ,SJZECIDEP], 
VA VA+4, 
NE5JT/OS.QRED-READ2 



S^Addr ABSOLUTE MODE 
VA GETS ADDRESS OF OPERAND 
PUT GARBAGE IN MTEMPO 
CLEAR FLAG FOR AUDREY 



(Rn) REGISTER DEFERRED MODE 
OPERAND /ADDRESS IS GPR(RNUM) 
PUT GARBAGE IN MTEMPO 



aAddr RELATIVE DEFERRbD MODE 
VA GETS ADDRESS OF ADDRESS OF OPERAND 
PUT GARBAGE IN MTEMPO 
CLEAR FLAG FOR AUDREY 



aD(Rn) DISPLACEMENT DEFERRED MOCE 
OPERAND IS REG + DATA FROM I-STREAH 
PUT GAFvBAGE IN MTEMPO 
CLEAR FLAG FOR AUDREY 



a(Rn)+ AUTO-INCREMENT DEFERRED MODE 
VA GETS OPERAND GPR(RNUM) 
PUT GARBAGE IN MTEMPO 
SAVE MDR IN 



(Rn)[PCD INDEX MODE PC 
ILLEGAL ADDRESSING MODE 



TELL CHARLIE 



(Rn)CRx] INDEX MODE 

GET INDEX REGISTER 

CLEAR FLAG FOR AUDREY 

CALL ROUTINE TO GET BASE OPERAND ADD 



READ FIRST HALF OF OPERAND 
POINT VA TO NEXT HALF OF OPERAND 
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,' aAf5, 0080,0bBE/tU7f -C'«67,1000J 

J OAFS, uAy1,?out'.^u^l^A/.67,oo^^6 

■. 0AF6, 0080. 0036, ^0^0, 00A7J000,T 



A5975 OS.FIDRED-REG: 

^5976 ; - 

^5977 FPA MCTEMPOJ MDR RCGPR-ROJ, 

^5978 ]RD5( C1] 

A5979 

45930 OS.FJDRED.JMMED: 

A5981 ; 

4598P FPA Q MCMDRJ, 

45983 NEXT/DS.FlORED.REAOa 

45984 

45985 OS.FIDRED.RFAD?: 

45986 

45987 MDR X8 PC PC+4 

45988 

45989 ; — 

45990 FPA MCTEMPO], 

45991 IRDJ? CI] 



GET SECOND HALF OF OPERAND 

PASS LAST OPERAND TO FPA 

; GET SECOND HALF OF OPERAND 
; PASS OPERAND TO FPA 
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u QUO, O087,200A,703C,C0A/'J0^F,3 



U OKI, 0087,200A,703C,CAA7J04E,D 



'J QIC?, OtSO, 0036, ^030, 00^7, OOFP^C 



u 01C5, 0C80,0036,'!;030,00A7,00FP,C 



iJ CUA, C03S/.73C,003CaAA7,00AF,7 



u U1C5, OA8/./816,Au3D,8AO7,00Af,7 



u 



; O^Cb, 0087,7815,003C,CAA7,00AF,7 



a 0M7, 0C87,7002,A0?D,AAA7,00AF,7 



^5992 
A5993 
4599A 
A5995 
A5996 
A5997 
A5998 
^5999 
46000 
46001 
46002 
46003 
46004 
46005 
46006 
46007 
46008 
46009 
46010 
46011 
4601? 
46013 
46014 
46015 
46016 
46017 
46018 
46019 

460?0 
46021 
460?2 
46023 
46024 
46025 
46026 
46027 

46028 
46029 
46030 
46031 
46032 
46033 
46034 
46035 
46036 
46037 
46038 
46039 
46040 



,TOC " Native Mode Operand Specifier 



OS.FJDMOD" 



***1^*Hr*********«**********^***A*A**i^ ***************************************** 

MDR is not saved and is destroyed in all but register 
and immediate modes. 

Evaluates read type operands for double data type 
routines. Bits 31-0 of the operand are left in TEMPI and bits 
65-32 are left in MDR. 
MTEMPO is destroyed. 
Write access is checked. 
This routine is used only by FPA interface. 
***************************************************************************** 



ICO: 
OS.FJDMOD: 

;0000- 



Id! 

1C2: 
1C3: 
1C4: 

U5: 

1C6: 

1C7: 



Fr^A Q MDR MTEMPO RCGPR.R3, 
NEXT/OS.FIDRED-RFG 



;0001 

FPA MCMDR] VA RCGPR.R], 
CLOBefR MTEMPO pEF. 
NEXT/OS. DMOD-AUTO.JNC 



;0010 

NEXT/IE. ADDR. MODE 



;Oon 

NPXT/JE.ADDR.MODE 



;0100 

VA RCGPR.R] ft8-C0NX.SiZ. 
PUSH R8S-,STZECJDEP3. 
NEXT/OS. FIDM0D-READ1 



;0101 • 

VA PC + SEXT(X8)n PC PC + J, 
SJ7FCIDEP], CLOBBER RTEMPO DEF, 
NEXT/O'S.nOMOD-READI 



;01 10 

VA SEXT(XB)+RCGPR.RJ PC PC+I, 
SJ7FCJDEPT,CL088ER MTEMPO DEF, 
NEXT/OS. FIDMOD-RfADI 



;0111 

VA xe PC PC*4, 
CLD8QER RfEMPO DEF. 
NEXT/OS. F1DM0D-READ1 



Rn RE6JSTER MODE 
GET OPERAND FROM REGISTER 



(Rn)+ AUTOJNCREMENT MODE 
ADDRESS OF LOW PART OF OPERAND 
PUT GARBAGE JN MTEMPO 



J*#cons IMMEDIATE MODE 
UNPREDICTABLE, TAKE ADDRESS MODE FAULT 

S^/'cons LITERAL MODE 
ILLEGAL ADDRESSING MODE 

-(Rn) AUTODECREMENT MODE 
OPERAND ADDRESS IS GPR(RNUM) - SIZE 
RBS GETS IRNUMISHEI-I 



Addr RELATIVE MODE 

ADDRESS OF OPERAND IS PC + DSPLMT 

PUT GARBAGE IN MTEMPO 



D(Rn) DISPLACEMENT MODE 
ADDRESS OF OPERAND IS REG + DSPLMT 
PUT GARBAGE IN MTEMPO 



a^Addr ABSOLUTE MODE 
VA GETS ADDRESS OF OPERAND 
PUl GARBAGE IN MTEMPO 
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u 0U8, 0A86,058E,^03C,CAA7,00^F,7 



U 0U9, 0A87,7816,A03D,8407,00AF,8 



J OUA, 0087, 7815, 003c, CAA7,00AF, 8 



U 0KB, 0887,200A,705C,CAA7,10AF,2 



U Dice, 0C80, 0036,^030, 00-^7, 00FP,C 



OHO, Ot87,200/.,71FC,COA7,UA3,0 



0M:E. 0C80,0036,A030,0A5A,00'iE,E 



U 0AF7, 0A87,^59a,5030,0A5A,l0AE,E 



J 0AF8, Q88^^!J9^,50c^0,005Q,^0AF J 



A60A1 

A60A2 

A60A3 

A60AA 

A6045 

A60A6 

A60A7 

A60A8 

A60A9 

A6050 

A6051 

A6052 

A6053 

A605A 

A6055 

A6056 

A6057 

A6058 

A6059 

46060 

A6061 

46062 

46063 

46064 

46065 

46066 

46067 

46068 

46069 

46070 

46071 

46072 

46073 

46074 

46075 

46076 

46077 

46078 

46079 

46080 

46081 

46082 

46083 

46084 

46085 



1C8: 
1C9: 
1CA: 
1C8: 

ICC: 

1CD: 

ICE: 



;1000 

VA fiCG^^R.R], 
CLOBBER MTEMPO, 
NEXT/OS. FIDM0D-READ1 



;1001 

VA PC+SEXT(XB)+1 PC PC*l. 
SJ7ECJDEP3, CLOBBER WTEMPO DEF, 
NEXT/OS. FIOMOD-J'NDIRECT 



;1010— - - 

VA SEXT(XB)+RCGPR.RD PC PC+I, 
SIZECIDEPLCLOBBER MTEMPO OEF, 
NEXT/OS. FIDMOD-INDJRECT 



;1011 

FPA Q MCMDR] VA RCGPR.RJ, 
CLOSBER MTEMPO PEF, 
NEXT/OS. DMOD-READ. INC. 4 



;noo 

NEXr/IE.ADOR.MODE 



;1101 

FPA Q MDR MTEMPO RC6PR.RJ ,PUSH, 
BUr7LDD , BRA, NEXT70S .BOA-QUAD 



;1110 

READ. MOD, SIZECIDEP], 
VA VA+4, 
NE5!T/0S.DM0D"READ2 



OS.FJ0MOD-READ1: 



READ. MOO, SI2ECIDEP3, 
FPA MCMDRD, 
CLOBBfR MTEMPO DEF, 
VA VA+4 

neRt/os!dmod-read2 



OS.FJDMOD-JNDJRECT: 



READ,SIZECL0NG], 
FPA Q MCMDR3, 
NEXT/DS,DM0D-VA MDR 



(Rn) REGISTER DEFERRED MODE 
OPERAND ADDRESS IS GPRCRNUM) 
PUT GARBAGE IN MTEMPO 



5)Addr RELATIVE DEFERRED MODE 

VA GETS ADDRESS OF ADDRESS Of OPERAND 

PUT GARBAGE IN MTEMPO 



aDCRn) DISPLACEMENT DEFERRED MODE 
OPERAND IS REG + DATA FROM 1-STREAM 
PUT GARBAGE IN MTEMPO 



a(Rn)+ AUTO-INCREMENT DEFERRED MODE 
VA GETS OPERAND GPRCRNUM) 
PUT GARBAGE IN MTEMPO 
SAVE MDR IN Q 



(Rn)[PC] INDEX MODE PC 
ILLEGAL ADDRESSING MODE 



TELL CHARLIE 



(Rn;CRx.l INDEX MODE 

GET INDEX REGISTER 

CALL ROUTINE TO GET BASE OPERAND ADD 



READ FIRST HALF OF OPERAND 
POINT VA TO NEXT HALF OF OPERAND 



GET FIRST HALF OF OPERAND 
SAVE MDR 
GARBAGE MTEMPO 
POINT TO NEXT HALF 
FINNISH IN REGULAR DMOD 



GET ADDRESS OF OPERAND 

SAVE MDR 

FINNISH IN REGULAR DMOD 
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UVERFY.MIC 


UVERFY. 


MIC 








;A6086 .TOC "UVERFY.MIC" 








;46087 ,TOC "REVISION 10.0" 








;46088 ; CHARLIE MCDOWELL 








; 46089 


46090 


.NOBIN 






A6091 








A609? 


.Tot " 


Re\/"isTon History" 




A609? 








A6094 


; REV 


EXPLAINATION 




A6095 








A6096 


; 10 


Clean up DSIZE test. 




46097 


; 09 


Clean up DSIZE test. 




46098 


; 08 


Remove free locations 173A and 1738 


A6099 


; 07 


Initial release. 


;46100 .81N 



Rev 13.00. Clock rate = 160ns 
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F 



8 
CLOKX 



A6101 

A6102 

-i6105 

^61 OA 

A6105 

A6106 

C6107 

A6108 

A6109 

^6110 

A6111 

A6112 

A6115 

A61U 

^6115 

^61U 

';6117 

46118 

46119 

46120 

A6121 

46122 

46123 

46124 

46125 

46126 

46127 

46128 

46129 

46130 

46131 

46132 

46153 

46134 

46135 

46136 

46137 

46138 

46139 

46140 



TEST INITIALIZATION 
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.TOC 



MICRO VERIFY 



: TEST INITIALIZATION" 



***************************************************************************** 
The micro verify routines are invoked by doing a PUSH, NEXT/MV. TEST and 
uDon successful comDletion a RETURN C+IJ is done. 



At the start of micro verify, a 'X* is typed at the console. If 
all tests run successfully, a second *%* is typed. If an error it 
detected, a single error character (see list below) is typed at the 
console and then the CPU is halted in console mode. When the CPU 
halts an error code will be typed in place of the PC (see list below) 
and a halt code of /tbs/ which will indicate this halt is due to an 
error condition in micro verify. 



The following is 
error codes (for 



a list or the test sections and their associated 
a complete error list see CHARTS): 



PC+2(see bel( 


3W) 


CHAR 




TEST NAME 


OOOOOOOX 




a 




R-BUS, W-BUS, D-REG TEST 


0000003X 




C 




M-BUS, Q-RE6 TEST 


0000005X 




E 




SCRATCH PAD TEST ! 


0000006X 




F 




SCRATCH PAD EXPLICIT ADDR MTEMPS 


0000009X 




I 




SCRATCH PAD EXPLICIT ADDR RTEMPS 


OOOOOOAX 




J 




SCRATCH PAD EXPLICIT ADDR IPRS 1 


OOOOOOCX 




L 




SCRATCH PAD EXPLICIT ADDR GPRS i 


OOOOOOCE 




L 




SCRATCH PAD DUAL PORT ADDRESS ! 


OOOOOOFX 









XB, IR, OSR TEST ; 


000001 IX 









XB, PC PC+ISIZE TEST 


000001 2X 




R 




DsiZE Test 


0000014X 




T 




DSIZE test ; 


000001 8X 




X 




CACHE PARITY CHECKER ! 


000001QX 




[ 




TB PARITY CHECKER 


000001 DX 




] 




CONTROL STORE PARITY CHECKER 


000001EX 




A 




CACHE TEST 


*****/\jOTE ***** 








I 


The PC that is typed 


out on the 


conso 


le is 2 less than the value that 1 


micro verify loads into 


the PC. 


To f 


ind the exact point of the error 


you should first add 
PC ZLITOCnnn] where 


2 


to the PC 


then 


look in the listing for 


nnn 


is the value 


Df the typed out PC + 2. 


***********H***************A************************************************* 
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U 162C, 0C80, 0036,^030, 00^7,0487, 9 
U 162D, 01A0,0CB7, 0030, 7687, 0163,0 

u 1630, 059E,5C37,0030,68A7,0A9F,A 

1631, 0586,5C37,0031,28A7,OA9F,A 
U 1632, 0C80,0E77, 0030, 0607, 0179, 5 
U 1795, 0D81,DC37,2030,78A7,0179,7 

U 1797, UDa0,0C37,0039,EAA7,0163,9 
U 1638, 0080, 05BE,A0aC,C5D8, 0179, C 

J 1639, 0880,05BE,A0?r,C5D8,057D,D 
J 163A, 0581, BC10, 0030, 2^*A7, 0179, 9 

iJ 1799, 0581, DC30,2A70, 08*^7, 0963, 8 378* 

U 179C, 0/.8A,05B7, 0032, ^AE7, 0179, D 



A6U1 ,RE610N/MV.ftlL,MV.RlH/MV.R2L,MV.R2H/MV.R3L,MV.R3H 
A6U2 162C: ;*********FORCE ADDRESS********* 
A6U3 MV.TEST: 



;0- 



PUSH, NEXT/IN. INIT 



.1 

MEMSCAR.ZLIT2A[0ED,STEPC.2 



; 00 

MCTEMP5] ZLIT0C0D],DEC STEPC, 
PUSH, NEXT/CN. TYPE. CHAR 



;01 ■ 

MCTEMP5] ZLIT0C25], 
PUSH, NEXT/CN. TYPE. CHAR 



;10 

MEMSCR_-1 



D_RNUM.ZLITOCOFJ 



A6UA 

^6U5 

46U6 

A6U7 1620: 

^6H8 

A6U9 

46150 =00 

46151 

46152 

46153 

46154 

46155 

46156 

46157 

46158 

46159 

46160 = 

46161 

46162 

46163 

46164 

46165 

46166 

46167 =00 

46168 MV. SAVE. GPRS: 

46169 ;00 

46170 WRITE R[GPR.RJ,SIZECL0N63, 

46171 NEXT/MV. FINISH, SETUP 
46172 

46173 MV. SAVE. GPRS. 01: 

46174 ;01 

46175 WRITE R[GPR.R] ,SIZE[LONGJ, 

46176 PUSH, NEXT/MV. STALL. FOR. CACHE 
46177 

46178 ;10 

46179 VA MCVAJ-ZLIT0C4] 

46180 = 

46181 ; ■ 

46182 D RNUM D-ZLITOCU, 

46183 W5!.NE.D?,NEXT/MV. SAVE. GPRS 
46184 

46185 MV. FINISH. SETUP: 

46186 

46187 R[TEMP9].0,M0R 



VA„ZLIT0C13CJ, 
NEST/MV, SAVE. GPRS. 01 



DO INIT BEFORE TESTING 

LOAD ADDRESS OF CMI DISABLE REGISTER 



TYPE <CR><LF> 

STEPC MUST BE 1. (RETURNED AS 1 ALSO) 



TYPE % TO INDICATE START OF TEST. 

DISABLE THE CMI 
PREPARE TO SAVE GPRS 

SAVE THEM IN CACHE 100-13C 



MDR^O TO ALLOW CACHE WRITE TO FINISH. 
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U 179D, 0D86,B[)B7, 0030, 30A7, 0179, E 



U 179E, 0086. 9BFE,303D,30A7, 0179, F 



u 179F, 0A8A,00A9, 2032, 00^7. 017A,0 



U 17A0, 0586,8C37,0030,08A7,017A,2 



u 16^8, 088A,OA25,C032,OOA7,017A,1 



U 1669, 0086,98FE,303D,80A7,017A,3 



U 17A1, 0C86,9BC9,0030,0067,017A,2 



H 8 
) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns Page 

: R-BUS, W-BUS, D-REG TEST 

46188 .TOC " MICRO VERIFY : R-8US, W-BUS, D-REG TEST" 

A61S9 

46190 '**<**'<t***'**************''t*»***************f*******i'f****************************** 

46191 ;TEST R-8US, W-BUS, AND 0-RE6 

46192 ; RTMP8 HOLDS THE ALP TEST VALUE 

46193 ; MTMP8 HOLDS THE BASE VALUE USED TO GENERATE SUPROT TEST VALUES 

46194 ; MTMP9 HOLDS THE SHIFT COUNT USED TO GENERATE SUPROT TEST VALUES 

46195 ; SUPROT TEST VALUE - MTMP8 ROTATED LEFT MTMP9 BITS 

46196 ; 

46197 ****************************************************************************** 

46198 

46199 MV. BUS. TEST; 

46200 ;— - ; LOAD THE BASE ERROR CODE FOR 

46201 MCERRCOD] ZLIT8C6] ; BUS TEST ERRORS <6XX) 

46202 

46203 ;*************i^**ft*************ii ft ******** 

46204 /VERIFY WITH A 1 IN A FIELD OF O'S 
^6205 ;**************************************** 

46206 

46207 ; DO INITIALIZATION OF GENERATING A 1 IN BITO FROM 

46208 ; THE ALP AND THE SUPROT, ALSO INITIALIZE THE LOOP COUNT lU 

46209 ; THE STEP COUNTER SHOULD ALREADY BE ZERO. 
46210 

46211 ;— - ; 

46212 PL MCTEMP9] D Q 

46213 " 

46214 ; ; GET ALP TEST VALUE 

46215 RCTEMP8D D D+Q+1 ; DREG=00000001 RTMP8=00000001 
46216 

46217 ; ; GET SUPROT BASE TEST VALUE 

46218 MCTEMP8] ZLIT0C1], ; MTMP8=00000001 

46219 NEXT/MV.RWBUS.FLOATI.IO ; SKIP 1ST PART OF LOOP THE 1ST TIME 
46220 

46221 ;****BE6IN LOOP LP1*****; WALK A 1 IN A FIELD OF 0*S FROM BITO TO BIT32 
46222 

46223 =0 

46224 MV.RWBUS.FL0AT1: 

46225 ;0 - — ; GET ALP TEST VALUE 

46226 RCTEMP8] D (D+RB).SL.1 Q<0> 1, ; DREG=. . .010. . . RTMP8=. . .010. . . 

46227 NEXT/MV.RWBUS.FL0AT1.5 
46228 

46229 ;1 ; END OF RWBUS. FLOAT! LOOP 

46230 PL MCTEMP9] D 0, ; QREG=DREG=00000000 MTMP9=00000000 

46231 NE5(T/MV.MBUS.Te5T 
46232 

46233 MV.RWeUS.FL0AT1.5: 

46234 ; ; ADD 1 TO THE SHIFT COUNT 

46235 PL METEMP9] MB+Q ; MTMP9=MTMP9+1 PLATCH=:MTMP9 
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u 17A2, 0C80,88?3,5A50,00A7,096^,C 325* 

U 16AC. 0D80,0C37,0030,0A87,003E,F 

U 16AD, 0C80, 0023, 7A32,00A7, 0165, C 

U 165C, 0980, 0C37, 0030, 0C87,003E,F 

u 1650, OC80,0036,^330,OOA7,016A,8 



-^6236 MV.RW6US.FLOAT1.10: 

^6237 ; - 

A6238 D.X0R,(MCTEMP8J.RL.P), 

46239 W5!.EO.O? 

462A0 =0 

A6241 MV. ERR. 605: 

^.6242 ;0 • 

A62A3 PC ZLITO[000],NEXT/MV. ERROR 
46244 

46245 ;1 • 

46246 D Q D.X0R.RCTEMP8], 

46247 wS.EQ.O? 

46248 =0 

46249 MV, ERR. 606: 

46250 ;0 - — • 

46251 PC 2LITOC0013,NEXT/MV. ERROR 
46252 

46253 ;1 ; COMPARE OK STEPCNTR=STEPCNTR-1 

46254 DB2 STEPC?,NEXT/MV.RWBUS.FL0AT1 ; 
46255 

46256 ;*****END LOOP LP1******; 



COMPARE ALP AND SUPROT TEST VALUES 
; BAD 0-REG OR SUPROT 



; COMPARE OK 

;TEST R&WBUS(RTMP8 WAS WRITTEN VIA WBUS) 

; QREG=DR£6=00000000 



; BAD RBUS OR WBUS 
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U 17A3, OC86,80A9,5050,OOA7,017A,A 
U 17A4, 0986,OC3?,0030,08A7,017A,6 



U 166C, 0086,8AOD,E030,OOA7,017A,5 

166D, 0780, 0777,7777, 70^7, 017A, 8 

U 17A5, 008^,OBF9,003?,^0^7,017A,6 

J 17A6, 0880,0877J030,00A7,017A,7 



A6257 .TOC ' 

A6258 

A6259 

^6260 

46261 

46262 

46263 

46264 

46265 

46266 

46267 

46268 

46269 

46270 

46271 

46272 

46273 

46274 MV.MBUS.TEST: 

46275 



MICRO VERIFY : M-BUS 0-RE6 TEST" 

TEST M-BUS AND Q-REG 

MTMP8 HOLDS THE ALP TEST VALUE 

MTMP9 HOLDS THE SUPROT TEST VALUE SHIFT COUNT 

MTMPO HOLDS THE SUPROT BASE TEST VALUE 

SUPROT TEST VALUE = MTMPO ROTATED LEFT MTMP9 BITS 

***************************************** 

VERIFY WITH A 1 IN A FIELD OF 0*S 

DO INITIALIMTION OF GENERATING A 1 IN BITO FROM 

THE ALP AND THE SUPROT, ALSO INITIALIZE THE LOOP COUNT lU 

THE STEP COUNTER. 



MCTEMPO] 2LIT0C1J, 
NEXT/MV.WBUS.FLOAT1.10 



;****8EGIN LOOP LP3*****; WALK A 1 IN A FIELD OF O'S FROM BITO TO BIT32 



46276 MCTEMP8] Q D+Q+1 

46277 

46278 

46279 

46280 

46281 

46282 

46283 =0 

46284 MV.M8US.FL0AT1: 

46285 ;0 - - 

46286 MCTEMP8] D (M8+Q).SL.1 Q<0> 1, 

46287 NEXT/MV.RbDS.FLOATI.OS 
46288 

46289 ; 1 

46290 LONLIT^Cnnilin, 

46291 NEXT/M9.SP.TEST 
46292 

46293 MV,M8US.FLOAT1.05: 

46294 

46295 PL RCTEMP9] RB+Q 

46296 

46297 MV.M8US.FL0AT1.10: 

46298 

46299 Q MCTEMPO]. RL.P 



GET ALP TEST VALUE 
DREG=00000001 



MTMP8=00000001 



GET SUPROT BASE TEST VALUE 
MTMP0=00000001 



GET ALP TEST VALUE 
DREG=...010... 



MTMP8=,..010... 



END MBUS TEST, BEGIN SP ADDRESS TEST 
INCREMENT FOR ALL 8 NIBBLES 



ADD 1 TO THE SHIFT COUNT 
PLATCH=RTMP9=RTMP9+1 



GET SUPROT TEST VALUE 
QREG=...010,., 
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u 17A7, 0080, 002B,6A30,00A7. 0168, C 

U 168C, 0980, 0t37, 0031, 8C87,003E,F 

U 168D, OC80,800B,7A30,OOA7,016A,C 

U 16AC, 0D80,0C37,0031,9C87,003E,F 

u 16AD, 0C80, 0056, A33O,0OA7, 0166, C 



D_D.XOR.Q,WX.EQ.O? 



A6300 

A6301 

^6302 =:0 

-^6303 MV.ERR.60D: 

A6304 ;0 

46305 PC ZLITOC0313,NEXr/«V. ERROR 
46306 

46307 ;1 - - 

46308 D Q MCTEMP83.XOR.0, 

46309 w5!.EQ.O? 

46310 =0 

46311 MV.ERR.60E: 

4631 2 ; 

46313 PC ZLiT0C033],NEXr/MV. ERROR 
46314 

46515 ;1 

46516 \>Bl SrEPC?,NEXT/MV.MBUS,FL0AT1 
46317 ;*****END LOOP LP3****** 



TEST Q-REG 
DREG=0OO0OOO0 



BAD 0-REG 



COMPARE OK 

TEST MBUS 

QRE6=DRE6=00000000 



BAD MBUS 
COMPARE OK 
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U 17A8, 0581, DC37, 2030,78^7,0161, 5 



U 1615, OC8A,05B7,003C,OAE7,017A,9 



U 1617, 0981, DC37, 2030, 0107, 0158, F 



U 17A9, 0^8'!.,05B7,003C,COA7,017A,A 



U 17AA, 088'^,05B7,003C,80A7,017A,8 



U 17AB, 0jOF,O5BE, 4030,80^7, OVA, C 



U 17AC, 0581, DC50, 2860,0847,0961, 5 A13« 



L 8 
) 28-N0V-83 16:30:55 CLOKX Rev 13.00, Clock rate = 160ns 

: SCRATCH PAD TEST 
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46318 
46319 
46320 
46321 
46322 
46323 
46324 
46325 
46326 
46327 
46328 
46329 
46330 
46331 
46332 
46333 
46334 
46335 
46336 
46337 
46338 
46339 
46340 



Resources 



Output 



DREG 
RNUM 
STEPC 
QREG 

FLA61 

PC 



Hold register number for loading RNUM. 
Used for addressing scratch pads- 
Used to loop on fuh'ng s.p. with ones. 
Temp used to fill s.p. with ones. 
Set to flag end of s.p. test. 

Error code if error exit. 



This section does a memory test of the 48 scratch pads that are 
driven onto the R-bus (16 RTEMPs, 16 GPRs, and 16 IPRs) and the 
16 scratch pads that are driven onto the M-bus (the 8 dual ports are 
tested twice). 

First all 56 (not 64 since 8 are dual port) scratch pads are zeroed. 
Then starting with RTEMPO to RTEMP15(MM. TEMPI) each scratch pad Iz 
checked for zero and then filled with ones, one bit at a time. 
This is repeated for GPRO to GPR15(RTEMPGPR), IPRO(KSP) to 
1PR15(MM,TEMP4) and MTEMP8 to MTEMP15(SISR). 



46341 

46342 MV.SP.TEST: 

46343 ; - ■ 

46344 D RNUM ZLITOCOF] 

46345 =01 

46346 MV.SP.ZERO: 

46347 ;01 

46348 RCTEMP.R] 0,MDR 0, 

46349 NEXT/MV.SP.ZERO.GPR 
46350 

46351 ; 11 

46352 STEPC D RNUM ZLI^OCOJ, 

46353 NEXT/MvTsP.TFST. RTEMPS 
46354 

46355 MV.SP.ZERO.GPR: 

46556 ; ■ 

46357 REGPR.R] 

46358 

46359 

46360 

46361 

46362 

46363 

46364 

46365 

46366 

46367 

46368 



RCIPR.R] 



CLEAR FLAG1, 
MCTEMP.R] RCZERO] 



D RN-.I n-ZLIT0[1],SIZE[L0NG], 
S'i'GND CMP DEF?,NEXT/MV.SP.ZER0 



LOAD RNUM TO ZERO ALL 16 SCRATCH 
PADS IN EACH OF THE 4 GROUPS 



ZERO RT£MP0-RTEMP15(MM.TEMP1) 

INIT RNUM FOR START OF TEST 

ZERO GPR0-GPR15(RTMPGPR) 

ZERO IPR0(KSP)-IPR15(MM.TEMP4) 



CLEAR TO INDICATE BEGINNING OF TEST 
ZERO MTEMP0-MTEMP15(SISR) 



LOOP TO ZERO ALL 16 TEMPS 
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U 158F, 0080,05BE,5A3C,00A7,096B,8 322* 



U 159F, 0880,05BE,5A3C,C0A7,096C,2 322* 



U 15AF, 0C80,05BE.5A3C,80A7,096C,8 322* 



U 15BF, 0581, DC31, 2030, ACA7,015F,F 



U 16B8, 0980,OC37,0032,8C87,003E,F 



U 1689, 0O8A,O737,10OC,0OA7,016B,A 



U 16BA, 0880, 0036, ';A3C,00A7,016C,0 



U 16BB, 0181, DC3\2230, 0347, 0958, F 377* 



u 16C0, 0980, 0C37, 0032, 9/*87,003E,F 



U 16C1, 0485, 2109, D33C,00A7, 0168, A 



U 16C2, 0580, 0C37, 0032, A487,003E,F 



. 16C3. 0084,0737J00C,C047,016C,4 



46369 =001111 

46370 MV.SP.TEST.ftTEMPS: 

46371 ;001111 - 

46372 Q RCTEMP.R],WX.£Q.O?, 

46373 NfXT/MV.SP.RTEMP.ADR.ERR 
46374 

46375 MV.SP. TEST. GPRS: 

46376 ; 01 11 1 1 

46377 Q R[GPR.R3,WX.E0.0?, 

46378 NEXT/MV.SP.GPR.ADR.ERR 
46379 

46380 MV.SP.TEST.iPRS: 
46581 ; 101 1 11 ■ 

46382 Q R[IPR.R],WX.EQ.O?, 

46383 nEXT/MV.SP.IPR.ADR.ERR 
46384 
46385 
46386 
46387 

46388 =0 

46389 MV.SP.RTEMP.ADR.ERR: 

46590 ;0 - 

46591 PC ZLiT0[051],NEXT/MV. ERROR 
46392 

46593 ;1 ■ 

46394 RLTEMP.R] Q CONXd) 

46395 =0 

46396 MV.SP. CHECK. RTEMPS: 



;111111 • 

D RNUM D+2LIT0C8], 
NEXT/M9.SP.TEST.MTEMPS 



;0- 



46597 
46598 
46399 
46400 
46401 
46402 
46405 

46404 =0 

46405 MV.SP.RTEMP. ERROR: 



W6 R[TEMP.RJ.XOR.Q,WX.EQ.0?, 
NE5?T/MV.SP.RTEMP. ERROR 

;1-- 

D RNUM D+2LIT0[1],WB<5-0>?, 
NEXT/«9,SP. TEST. RTEMPS 



;0- 



PC_ZLITO[052],NEXT/MV.ERRnR 



;1 ; 

RCTEMP.R] Q ((MCMDR]+Q).SL.1),0R.1, ; SET ANOTHER BIT IN RTEMP 
OBI STEPC?," ; LOOP UNTIL ALL ONES 

NEXT/MV.SP. CHECK. RTEMPS 



46406 
46407 
46408 
46409 
46410 
46411 
46412 

46413 =0 

46414 MV.SP. GPR. ADR. ERR: 

46415 ;0 

46416 PC ZLJTO[054],NEXT/MV. ERROR 
46417 

46418 ;1 ' 

46419 RCGPR.R] Q CONXd) 



CHECK U RTEMP IS ZERO 



CHECK IF 6PR IS ZERO 



CHECK IF IPR IS ZERO 



SKIP DUAL PORTS 



RTEMP WAS NOT ALL ZERO 
SET ERROR CODE. 



PREPARE TO FILL RTEMP WITH ONES 



COMPARE RTEMP AND Q 



INCREMENT RTEMP ADDRESS AND CHECK 
IF DONE WITH RTEMPS 



EHHOR FILLING RTEMP WITH ONES, 
SET ERROR CODE AND EXIT. 



GPR NOT ALL ZEROS, 

SET ERROR CODE AND EXIT. 



PREPARE TO FILL GPR WITH ONES 
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U 16C^, 0880,0058,<:tA3C,CO';7,016C,6 

U 16C5, 0181, DC31, 2230, 08^7, 0958, F 377* 

U 16C6, 0580, 0C57, 0032, 8C87,003E,F 

U 16C7, 0A85,2109,D33C,C0A7,016C,4 

U 16C8, 0980, 0C37, 0032, CA87,003E,F 
U 16C9, 0C8A,0737J00C,80A7,016C,A 

U 16CA, 0A80,003B,AA5C,8047,016D,0 

U 16i:B, 0181, DC31, 2230, 08A7, 0958, F 377* 

U 16D0, 0980, 0C37, 0032, DC87,003E,F 

a 16D^ 088S,2109,t)33C,80A7,016C,A 



A6420 =0 

A6421 MV.SP. CHECK. GPRS: 

^6422 ;0 - 

^6A23 W8 RC6PR.R].XOR.Q,WX.EG.O?, 

^6A2A NE5IT/MV.SP.GPR. ERROR 

A6';25 

A6426 ;1 ■ 

46427 RNUM D+ZLlT0C1],WB<5-0>?, 

46428 NEXT/M7.SP.TEST.RTEHPS 

46429 =0 

4643C MV.SP. 6PR. ERROR; 

4643^ ;0 — 

4643:.^ PC 2LJT0C057],NEXT/MV.ERROR 

46433 

4545^ . 1 

46435 PCGPR.R] Q ((MCMDRJ+QKSL.D.OR.I, ; SET ANOTHER BIT IN GPR 



COMPARE GPR AND 



INCREMENT GPR ADDRESS AND CHECK 
If DONE WITH GPRS 



ERROR FILLING GPR WITH ONES, 
SET ERROR l .DE AND EXIT. 



DBZ stepC?7 

NEXT/MV.SP. CHECK. GPRS 



LOOP UNTIL ALL ONES 



IPR NOT ALL ZERO, 

SET ERROR CODE AND EXIT. 



PREPARE TO FILL IPR WITH ONES 



46436 
46437 

46438 =0 

46439 MV.SP. IPR. ADR. ERR: 

46440 ;0 

46441 PC ZLITOC058],NEXT/MV. ERROR 
46442 

46443 ; 1 

46444 REIPR.R] CONXd) 

46445 =0 

46446 MV.SP. CHECK. IPRS: 

46447 ;0 ■ 

46448 WB RCIPR.R].XOR.Q,WX.EQ,0?, 

46449 NEJiT/MV.SP. IPR. ERROR 
46450 

46451 ;1 

46452 D RNUM D+ZLIT0[1],WB<5-0>?, 

46453 nEXT/MV.SP.^EST.RTEMPS 

46454 =0 

46455 MV.SP. JPR. ERROR: 

''6456 ;0 

46457 PC ZLIT0[05B],NEXT/MV. ERROR 

46458 

464 59 ;1 - ; 

46460 RCIPR.R] ((MCMDR]*"^ SL.D.OR.I, ; SET ANOTHER BIT IN IPR 

46461 DBZ STEPC?: ; LOOP UNTIL ALL ONES 

46462 NEXT/MV.SP. CHECK. IPRS 



COMPARE IPR AND Q 



INCREMENT IPR ADDRESS AND CHECK 
IF DONE WITH IPRS 



ERROR FILLING IPR WITH ONES, 
SET ERROR CODE AND EXIT, 
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h ibDF, OOU^,OEV/,3035,C047,0rM,D 

i 

|j 15Ff, 008U059^,SA30, 00^7,0960, 2 122* 

ij 16D?, u58O,0t37,003?,EC8?,003E,f 

16D3, 0187, 007.1030,0847, 01 6D,^ 



lOD^, 0A81,010f .^A50*0047,016D.6 
IbUS, 0:81,UC^1,P^-^0,C8''.7,U9Sn,f 5//* 

I6[)t>, 0!>80Ai'.'^'\003?,ua}',0u3F,f 



BEGIN SP EXPLICIT ADDRESS TEST. 
TEST VALUE(8 NIBBLES OF ADDRESS) 



46^63 =011111 

A6464 MV.SP.MTEMP.LOOP: 

46A65 ; 01 nil 

A6466 RCMM. TEMPI] D -1, 

46^67 CLEAR FLAGO, " 

46468 NEXT/MV . SP. EXPL I C i T ,ADR 

46469 

464;'0 MV.SP.TEST.MTEMPS: 

464 71 ; 1 1 1 1 1 1 — ^— 

46472 MCTEMP,R],WX.EQ.O? 
46473 

46474 =0 ;0 

46475 PC ZLJT0C05DD, NEXT/MV. ERROR 
46476 

46477 ;1 

46478 M[TEMP,R] Q ZLITOCI] 

46479 ^0 

46480 MV.SP. CHECK. MTEMPS: 

46481 ;0 ; 

4648? we M[r£MP.R].X0R.0 (O.SL . 1) .OR, 1 , ; SHIFT IN ANOTHER ONE 



CHECK If MTEMP IS ZEPO 

MTEMP IS NOT ALL ZERO, 
SET ERROR CODE AND EXIT. 



PREPARE TO FILL M; WITH ONES 



WX FO O** 

NEX1/MV!SP. MTEMP. ERROR 

;1 

D RNUM D + 2LnOC1D,W8<5-0>?, 
NFXT/M5.SP. MTEMP. LOOP 



46483 
46484 
4648S 
46486 
46487 
46488 

46489 ^0 

46490 MV.SP. MTEMP. ERROR: 

A6491 ;0 " ■ 

4649? PC ZLIT0CO5E], NEXT/MV. ERROR 
46493 

46494 ; 1 — 

46495 MHEMP.R] Q,DBZ STEPC?, 

46496 NEXT/MV. SP. CHECK, MTEMPS 



COMPARE MTEMP AND Q 



INCREMtNT MTEMP ADDRESS AND CHECK 
IF DONE WITH MTEMPS 



ERROR FILLING MTEMP WITH ONES, 
SET ERROR CODE AND EXIT. 



SET ANOTHER BIT IN MTEMP 
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U 1/At), 080E,858E,A05D.40A?,016D,8 



16A0, 008<;,800Q,'!A^(,OOA7,096D,8 3AA* 



16A1, 008^t,800QJA^C,C0^7,096D,8 3A4* 



Li 16^3, OA8A,8008JAiC,60A7,096[),8 3^^* 
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MICRO VERIFY 



SCRATCH PAD EXPLICIT ADDRESS TEST' 



A6A97 .TOC 

A6A98 

A6A99 .•***************************************************** ***********^ ****** 



Resources 



LONLIT 
0RE6 

DREG 
RNUM 
MTFMP8 



Constant 11111111 
Temp to hold test value. 

Hold register number for loading RNUM. 
Used for addressing scratch pads. 
Constant 11111111 for R-bus scratch pads 
CO- loading RTEMPs. 
FLA6<1:0> i 1 - loading GPRs. 

i 2 ^ not used. 
{ 3 - loading MTEMP8 (end setup). 

This section tests that the scratch pads can be addressed explicitly 

instead of using RNUM (ie MSRC/TEMPO instead of MSRC/TEMP.R) . 

First all R-bus scratch pads and MTEMP8 are loaded with their 

address in all 8 nibbles(ie RTEMP3-33333333, GPRU=EEEEEEEE) . 

Then the refjisters with addresses 0J,2,A and 8 are read explicitly. 

The dual ports are written only from RSRC but are read from both sides. 

***************«*******f******************H***f************************** 



-!.6500 

46501 

46502 

A6503 

46504 

46505 

46506 

46507 

46508 

46509 

46510 

46511 

4651? 

46513 

46514 

46515 

46510 

46517 

46518 

46519 MV.SP. EXPLICIT. ADR: 

46520 

46521 MCTEMP8] RLLONLIT], 

46522 CLEAR FL^Gl, 

46523 NEXT/MV.SP.ADR.LP 
46524 

46525 =00 

46526 MV.SP.RTEMP.ADR: 

46527 ;00 

46528 RCTEMP.R] Q-MCTEMP8J, 

46529 UX.EQ.0?,Re5?T/MV.SP.ADR.LP 
46530 

46531 MV.SP.GPR.ADR: 

A6532 ;01 

46533 RCGPR.R] Q 0-MCTEMP8], 

46534 WX.EQ.O?TnFXT/MV.SP.ADR.LP 

46535 -11 

46536 MV.SP. JPR. ADR: 

46537 ; n ~" 

46538 RCIPR.R] Q Q-MCTEMP8], 

46539 WX,EQ,0?TnEXT/MV.SP,ADR.LP 



LOAD DtCREMENT FOR RTEMP TESTS 



WRITE ADDRESS OF RTEMP TO ALL 8 NIBS 



WRITE ADDRESS OF GPR TO ALL 8 NIBS 



WRITE ADDRESS OF IPR TO ALL 8 NIBS 
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U 16D8, 0981,0C30,?550,08A7,016A,0 



U 16D9. 0C80, 0036, A530, 0047,0164, A 



u 164A, 0C45,DE77,5037,C047,016D,8 



U 1645, 044D,DE77,303B,C047,016D,8 



U 16A7, 0C86,85BE, 4032, 0047, 017A,E 



U 17AE, 0080, 05BE,503D, 4047, 017A,F 



U 17AF, 0880, 0592, 4A30, 0047, 096D, A 322* 



U 16DA, 0980, 0C37, 0033, 0C87,003E,F 



U 16DB, 0080, '!30F,4A30, 0047, 016E,0 



U 16E0, 0980, 0037,0033, 1487, 003E,F 



U ^6E1, 0880,230F,4A30,0047,016E,2 



U 16E2, 0580, 0C37, 0033, 2A87,003E,F 



U 16F3, 0880,430F,4A30,0047,016E,4 



U 16E4, 0580, 0C37, 0033, 3C87,003E,F 



U 1655, 0480, 8008, 4A30, 0047,0168, 6 



46540 =0 

46541 MV.SP 
46542 
46543 
46544 
46545 
46546 
46547 
46548 =00 
46549 
46550 
46551 
46552 
46553 
46554 
46555 
46556 
46557 
46558 
46559 =11 
46560 
46561 
46562 
46563 
46564 
46565 
46566 
46567 
46568 =^0 
46569 
46570 
46571 
46572 
46573 
46574 
46575 =0 
46576 
46577 
46578 
46579 
46580 
46581 
46582 =0 
46583 
46584 
46585 
46586 
46587 
46588 
46589 =0 
46590 
46591 
46592 
46593 



ADR. LP: 

; 

d rnum d-2lit0c1.1,flag<1-0>?, 
nExt/mV.sp.rtemp.adr 



;1 ■ 

FLAG<1-0>? 



;00 

rcrtmpgpr] d q rnum -1 , 
set flago," " 
next/mv.sp.adr.lp 



;01 

PEMM.TEMP4] D Q RNUM -1 , 
SET FLAG1, 
NEXT/MV.SP.ADR.LP 



Q.RCLONLIT] 



11 

MCIEMPS] RCTEMP8J 



W8.MCTEMP03,WX.EQ.0? 



- 

PC.ZLJT0[0613,NEXT/MV.ERR0R 



1 

we METEMP13.X0R.O Q Q.RL.1, 
WX.EQ.O? 



,0 - 

PC.ZLIT0C062],NEXT/MV. ERROR 



;1 

we M[TEMP2],X0R.Q Q Q.RL.1, 
WXTEQ.O? 



;0 

PC_2LITOC064],NEXT/MV.ERROR 



;1 

w8 m[temp4].xor,0 q q.rl.1, 

wxTeq.O? 



;0 

PC.ZL]TO[067],NEXT/MV.ERROR 



;1 - 

W8^MCTEMP8].X0R.Q, WX.EQ.O? 



LOOP DECREMENTING RNUM TO WRITE 
ALL 16 RETMPS/6PRS/IPRS 

USE FLAGS ro MOVE FROM RTEMPS TO GPRS 
TO IPRS THEN MTEMP8 



TEST VALUE (S NIBBLES OF ADDRESS) 
SET FLAG TO TEST GPRS 
LOOP BACK TO LOAD GPRS 



TEST VALUE (8 NIBBLES OF ADDRESS) 
SET FLAG TO TEST IPRS 



PUT 88888888 IN MTEMP8 



PUT CHECK VALUE IN DREG=11111111 



MTEMPO SHOULD BE 



MTEMP1 SHOULD BE 11111111 
SHIFT FOR NEXT CHECK VALUE 



MTEMP2 SHOULD BE 22222222 
SHIFT FOR NEXT CHECK VALUE 



MTEMP4 SHOULD BE 44444444 
SHIFT FOR NEXT CHECK VALUE 



MTEMP8 SHOULD BE 88888888 



CMT098,MCX 
UVERFY.MIC 



M1CR02 IMCOl 
MICRO VERIFY 



E 9 
) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 

: SCRATCH PAD EXPLICIT ADDRESS TEST 



U 16E6, 0980, 0C37, 0033, 4A87,003E,F 



u 16E7, 0A80,05BE.AA50,00A7,096E,8 322* 



U 16E8, 0980, 0C37, 0034, 3C87,003E,F 



U 16E9, OA80,1003,4A30,AOA7,016E,A 



u 16EA, 0980,OC37,003A,9'!.87,003E,F 



U 16EB, 0A80, 2003, AA30, 8047, 016E,C 



U 16EC, 0580, 0C37, 0034, AA87,003E,F 



U 16eD, 0C80, 4003, AA31, 0047, 016F,0 



U UFO, 0580, 0C37, 0034, 8C87,003E,F 



J 16n, 0480, 8003, 4A^?, 0047, 016F, 2 



u 



I6f?, 0980, 0C37, 0034, C487,003E,F 



J 16F3, 0880,058E,4A38,0047,096F,4 322* 



16F4, 0980, 0C37, 0035, 0C87,003E,F 



U 16F5, 0880, 1005, 4A38, 4047, 016F, 6 



U 16F6, 0980, 0C37, 0035, 1487, 003E,F 



U 16r7, 0080, 2003, 4A38, 8047, 016F, 8 



46594 =0 

46595 

46596 

46597 

46598 

46599 

46600 =0 

46601 

46602 

46603 

46604 

46605 

46606 

46607 =0 

46608 

46609 

46610 

46611 

46612 

46613 

46614 =0 

46615 

46616 

46617 

46618 

46619 

46620 

46621 =0 

46622 

46625 

46624 

46625 

46626 

46627 

46628 =0 

46629 

46630 

46631 

46632 

46633 

46634 =0 

46635 

46636 

46637 

46638 

46659 

46640 

46641 =0 

46642 

46643 

46644 

46645 

46646 





PC.ZLIT0C0683,NEXT/MV.ERROR 



1 

W8.RCTEMPO],WX.EQ.O? 



- 

PC.ZLITO[091J,NEXT/MV. ERROR 



1 

wb m[temp1].x0r.rctemp12, 
wxTeq.o? 



, 

PC ZLIT0[092J,NEXT/MV. error 



;1 

w3 mctemp2d.xor.rctemp2], 
wxTeq.o? 



; 

PC^2L]TO[094:,NEXT/MV. ERROR 



;1 

WB MCTEHP43.XOR.RCTEMP4:, 
WXTEQ.O? 



; 

PC ZLIT0C097],NEXT/MV. ERROR 



wb mctemp8j.x0r.rctemp8], 
wxTeq.o? 





PC ZUT0C098:i,NEXT/MV. ERROR 



1 

W8_RCKSP],WX.EQ.0? 





PC ZLiT0[0Al3,NEXT/MV. ERROR 



1 

WB MCTEMP13.X0R.RCESP], 
WXTEQ.O? 



;0 

PC ZLJT0C0A2],NEXT/MV. ERROR 



;1 

WB MCrEMP2].XOR.R[SSP3, 
WXTEQ.O? 



RTEMPO SHOULD BE 



RTEMPI SHOULD BE 11111111 



RTEMP2 SHOULD BE 22222222 



RTEMP4 SHOULD BE 44444444 



RTEMP8 SHOULD BE 88888888 



J PRO (KSP) SHOULD BE 



IPR1 (ESP) SHOULD BE 11111111 



IPR2 (SSP) SHOULD BE 22222222 
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U 16F8, 0580, 0C57, 0035, 2487, 003E,F 



16F9, 0880, 4003, AA39, 00-^7, 016F, A 



U 16FA, 0580, 0C37, 0035, 3C87,003E,F 



U 16FB, 0880, 8003, 4A3A,00A7,016F,C 



■J 16FC, 0980, 0C37, 0035, 4487, 003E,F 



U 16FD, 0880, 05BE,4A34, 0047, 096F,E 322* 



U 16FE, 0980, 0C37, 0036, 0C87,003E,F 



U 16FF, 0080, 1003, 4A34, 4047, 0170,0 



u 1700, 0980, 0C37, 0036, 1487, 003E,F 



U 1/01, 0880, 2003, 4A34, 8047, 0170, 2 



[} 1702, 0580, 0C57, 0036, 2487, 005F,F 



U 1703, 0880, 4003, 4A35, 0047, 0170, 4 



a 1704, 0580, 0C37, 0036, 3C87,003E,F 



U 1705, 0080, 8003, 4A36, 0047, 0170, 6 



U 1706, 0980, 0C37, 0036, 4487, 005E,F 



46647 =0 

46648 

46649 

46650 

46651 

46652 

46655 

46654 =0 

46655 

46656 

46657 

46658 

46659 

46660 

46661 =0 

46662 

46663 

46664 

46665 

46666 

46667 =0 

46668 

46669 

46670 

46671 

46672 

46673 

46674 -=0 

46675 

46676 

46677 

46678 

46679 

46680 

46681 =0 

46682 

46683 

46684 

46685 

46686 

46687 

46688 =0 

46689 

46690 

46691 

46692 
46693 
46694 
46695 =0 
46696 



;0 

PC.ZLIT0C0A4],NEXT/MV. ERROR 



;1 

we HCTEMP4D.X0R.RE1SP], 
WXTEQ.O? 



;0 

PC ZLIT0[0A7J,NEXT/MV. ERROR 



;1 - 

we MCrEMP8D.XOR.RCP0BR], 
WXTEQ.O? 



; 0— - 

PC ZLIT0[0A8J,NEXT/MV. ERROR 



We_R[RO],WX.EQ.O? 



. 

PC ZLIT0[0C1J,NEXT/MV. ERROR 



;1 

we MCTEHP1D.X0R.RCR13, 

wxTeq.o? 



;0 

PC zlito[oc2],next/mv. error 



;1 

WB MCTEMP2D.X0R.RER23, 
WXTEQ.O? 



; 

PC^ZLiT0C0C4],NEXT/MV. ERROR 



;1 — 

WB MCTEMP4].X0R.R[R4J, 
WXTEQ.O? 



; - ■ 

PC ZL1T0[0C7],NEXT/MV. ERROR 



,1 

WB MCTEMP8].X0R.RCR8], 
WXTEQ.O? 



;0 - ■ 

PC ZLIT0[0C8J,NEXT/MV. ERROR 



IPR4 (JSP) SHOULD BE 44444444 



IPR8 (POBR) SHOULD BE 88888888 



RO SHOULD BE 



R1 SHOULD BE 11111111 



R2 SHOULD BE 22222222 



R4 SHOULD BE 44444444 



R8 SHOULD BE 88888888 
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U 1707, 0181, DC37, 2030, 38A7, 0165,1 



U 1651, 0887, 05B2,A030,00A7, 0178,0 



U 1653, 0981, DC37, 2030, 3847,0165, 5 



U 17B0, 0581, DC30, 2860, 0847, 0965,1 413* 



U 1655, 0880, 0023, 4A3C,0047, 0170, 8 



U 1657, 0981, DC37, 2030, 0047, 0178,1 



U 1708, 0580, 0C37, 0036, 7A87,003E,F 



u 1709, 0081, DC30, 2860, 0847, 0965, 5 A13* 



: SCRATCH PAD DUAL PORT ADDRESS TEST 

*********************************************************************** 

Resources 



46697 .TOC " MICRO VERIFY 

46698 

46699 

46700 

46701 



DREG 

RNUM 



Output PC Error code if error exit. 

This section checks that if the dual ports are written from the 
*M' side then they can be read from the *R* side. Other tests have 
done partial implicit testing of writing from the 'R* side and 
reading from the 'M* side. 

The 8 dual ports are written with 0-7 using SPW/MLONG and 
HSRC/TEHP.R. They are then read and checked using RSRC/TEMP.R. 
*********************************************************************** 



46702 
46703 
46704 
46705 
46706 
46707 
46708 
46709 
46710 
46711 
46712 
46713 

46714 MV.SP. DUAL. PORT: 

46715 ;1 

46716 D RNUM ZLITOC07J 

46717 =01 

46718 MV.SP. DUAL. PORT. WRT: 

46719 ;01 

46720 MCTEMP.R] D, 

46721 NEXT/MV.SP. DUAL. PORT. LP 
46722 

46723 ;11 

46724 D RNUM ZLIT0C7J, 

46725 nFXT/MV.SP. DUAL. PORT. READ 
46726 

46727 MV.SP. DUAL. PORT. LP: 

46728 ; 

46729 D RNUM D-ZL1T0C1 ],SI2E[LON6J , 

46730 SlGND fMP DEF?, 

46731 NEXT/MV.SP. DUAL. PORT. WRT 

46732 ^01 

46735 MV.SP. DUAL, PORT. READ: 

46734 ;01"- 

46735 WB D.XOR.R[TEMP.R],WX.EQ.O?, 
46756 NE5(T/MV.SP. DUAL. PORT CHK 
46737 

46738 ; 1 1 

46739 D RNUM ZLITOCO], 

46740 NfXT/M9. RESTORE. GPRS 

46741 =0 

46742 MV.SP. DUAL. PORT. CHK: 

46745 ; - — 

46744 PC ZLITOCOCE],NEXT/MV. ERROR 
46745 

46746 ;1 

467A7 D RNUM D-ZLITOCl], 

467AB STGND TMP DEF?, SIZ:[L0NG], 
46749 NEXT/MV.SP. DUAL. PORT. RE AD 



Hold register number for loading RNUM. 
Used for addressing TEMPs in a loop. 



LOAD REGISTER WITH ADDRESS 



LOOP OVER 8 DUAL PORTS 



DECREMENT REGISTER ADDRESS AND LOOP 



READ DUAL PORT ON R-BUS AND CHECK 



PREPARE TO RESTORE GPRS. 



DECREMENT REGISTER ADDRESS AND LOOP 
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U 17B1, 0980, 0C3?, 0030, 8107,017b, 2 

U 178^, 0880,0036,A320,OA50,0170,A 
U 170A, 0C85,2592,A03C,C047,017B,3 
U 170B, 0085, 2592, *^037,C0'!.7, 0178, A 

a 17B3, 0D81,DC31,?030,08';7,017a,2 



INPUT 



: RESTORE GPRS" 
VA MUST BE lOO(HEX) 



^6750 .TOC " MICRO VERIFY 

A6751 

^6752 '*********************************************************************** 

A6753 

^675-^ 

^6755 

A6756 

A6757 

^6758 

A6759 

A6760 

A6761 MV. RESTORE. GPRS: 

A6762 ; ; 

A6763 STEPC ZLITOCIOJ ; RESTORE ALL 16 GPRS. 

A676A 

46765 MV. RESTORE. GPR. 10: 

46766 ; — ; 

READ,SIZE[L0NG3,VA VA+4, 
D8Z STEPC? 



This section restores 6PR1-5 and RTMPGPR which all contain values 

used by the boot and/or console code. 

They had been previously saved in CACHE locations 100-1U(hex). 

******iV*****<t************>^******************************** ******* ****** 



• 

RCGPR.RJ MCMDRJ, 

NEXT/Mv. Restore. GPR. LP 



46767 

A6768 

46769 

46770 =0 

46771 

46772 

46773 

46774 

46775 

46776 

46777 

46778 MV, RESTORE. GPR. LP: 

46779 ; 

46780 D RNUM D+ZLITOCI], 

46781 NEXT/M9, RESTORE. GPR. 10 



;1 - 

RCRTMPGPR] MEMDRJ, 
NEXT/MV. XBTTEST 



; GO TO NEXT TEST, 
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U ^7Bt,, 0186, 1C37, 0030, 00^7,0178, 5 

u 17B5, 0986, 0C37, 0030, 08A7, 0165, 8 

U 1658, 0580, 0C37, 0030, 0AA7, 0570, C 

U 1659, 0586, 0C57, 0030, 00A7, 0178, 6 

U 165A, 0C86, 0301, C2BD, 80^7,0965, 8 355* 



TOC " MICRO VERIFY : XB, IR, AND OSR TEST" 

• i^********************************************** ************************* 

Resources 



Output 
Subroutines 



A6782 
46783 
4678A 
A6785 
46786 
46737 
46788 
46789 
46790 
46791 
46792 
46793 
46794 
46795 
46796 
46797 
46798 
46799 
46800 
46801 
46802 
46803 
46804 

46805 MV.XB.TEST: 

46806 ; — 

46807 MCTEMP1] ZLIT0C03 
46808 

46809 

46810 MCTEMPO] ZLIT0C1D 

46811 =00 

46812 MV.X6.TEST.L00P1: 
46813 
46814 
46815 
46816 
46817 
46818 
46819 
46820 
46821 
46822 
46823 
46824 = 



STEPC 

TEMPO 

TEMPI 

VA 

MICRO-STACK 

PC 

MV. CHECK. XB 



Loop counter for floating 1. 

Test pattern for XB<31:0>. 

Test pattern for XB<63:32>. 

Used to write test pattern to cache. 

Clobbered by MV. CHECK. XB if error exit. 

Error code if error exit. 



This section floats a 1 in a field of O's through all 64 bits of the XB 
and the IR and OSR. Tne IR and OSR are tested with the low 2 bytes 
of the XB each time the XB is tested. This results in the IR and 
OSR being tested redundantly with many 0*s but uses very little code. 
The test pattern (1 in a field of O's) is floated through TEMPO 
and TEMPI each time calling MV. CHECK. XB which write TEMPO and TEMPI 
to the cache then source the data through the XB to check it, 
*********************************%***[*[■***** ^* ******** A*** **^v**^( ******** 



;00 — ■ 

VA 2LIT0C0], 

PUSH, NEXT/MV. CHECK. XB 



SETUP TO LOOP 32 TIMES, XB<63:32>=0 
SETUP TO FLOAT A 1 THRU X8<31 :0> 

TEST PATTERN IS WRITTEN AT 0. 



.01 

MCTEMPO] ZLITOCO], 
NEXT/MV.XB. TEST. HIGH. BITS 



SETUP TO LOOP 32 TIMES, XB<31;0>=0 



;10 

MCTEMPO] MB.RL.1,WB<0>?, 
NEXT/MV. 5(8. TEST. LOOPI 



FLOAT A 1 THRU XB<31:0> 
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MICROS 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
MICRO VERIFY : XB, IR, AND GSR TEST 
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U 17B6, 0586, U37, 0050,08^7,0166,0 

U 1660. 0580, OC57, 0030, 0AA7, 0570, C 

U 1661, 0C80,O036,A030,00A7,O17B,C 

U 166^, 0086, 1301, C2BD,80A7, 0966,0 355* 



^6825 MV.XB. TEST. HIGH. BITS: 

A6826 ; - 

A6827 MCTEMP1] ZLIT0C1J 

46828 =00 

46829 MV.XB. TEST. L00P2: 

46830 ;00 

46851 VA ZLITOCOD, 

46832 PUSH, NEXT/MV. CHECK. X8 
46853 

46834 ; 01 - 

46835 NEXT/MV.XB.PC.TEST 
46836 

46837 ;10 

46838 MCTEMP1] MB.RL.1 ,WB<0>?, 
46859 NEXT/MV.5?B.TEST.LOOP2 
46840 = 



; SETUP TO FLOAT A 1 THRU X8<63:32> 
; TEST PATTERN IS WRITTEN AT 0. 



; FLOAT A 1 THRU XB<63:32> 



L. .- 
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28-N0V-83 16:30:35 



K 9 



U 170C, 0C8A, 0592, 40^1, C5D8,057D,D 



U 170D, 0186, 7D9?,0037JCA7, 0170, E 



U 170E, 0080, 1592, A0?0, 0508, 0578, A 



U 170F, 0081, 7017, AA20,2'!.A7, 0171,0 



U 1710, 0980, OC37, 0037, 8C87,003£,F 



U 1711, 0C81, 7017,^20,6^7, 0171, 2 



U 1712, 0980, 0C37, 0037, 9^87, 003E,F 



CLOKX Rev 13.00, Clock rate = 160ns 
MV. CHECK. XB 

MV. CHECK. XB' 
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A68A1 .TOC '* MICRO VERIFY 
468A2 



Inputs 



Resources 



Output 



TEMPO Test pattern for XB<31:0>. 

TEMPI Test pattern for XB<63:32>. 

VA Must be zero. 

****THE CMI SHOULD BE DISABLED OR MEMORY WILL BE WRITTEN 



A68A4 
A68A5 
A6846 
A68A7 
468^8 
A68A9 
/i6850 
46851 
A6852 
A6853 
A685A 
46855 
46856 
46857 
46858 
46859 
46860 
46861 
46862 
46863 
46864 

46866 =0 

46867 MV. CHECK, X8: 



MDR 

PC 

TEMP7 

PC 
MICRO-STACK 

VA 



Clobbered as side effect. 

Used to source XB and to load IR and OSR 

Used to hold TEMP0<15:8> for testing OSR 

Error code if error exit. 

Clobbered if error exit. 

Result of compare if error exit. 



This subroutine writes TEMPO and TEMPI into the first 64 bits of the 
cache, then points PC to to fill the XB and compares the XB with 
TEMPO and TEMPI. It then points PC to and uses IRDITEST to load 
IR and OSR and compares them with TEMPO<7:0> and TEMP0<15:8>. 
In order for main memory to not be changed, the calling routine must 
make sure that the CMI is disabled. 



46868 

46869 

46870 

46871 

46872 

46873 

46874 

46875 

46876 

46877 =0 

46878 

46879 

46880 

46881 

46882 

46883 

46884 

46885 =:0 

46886 

46887 

46888 

46889 

46890 

46891 

46892 ::0 

46893 



;0- 

RCTEMP7] MCTEMPO], 

WRITE, SI7ECL0NG3, 

PUSH, NEXT/MV. STALL. FOR. CACHE 



;1- 

MCTEMP7] MB.AND.2LIT8C0FFD, 
VA VA+4 " 



;0 - 

WRITE M[TEMP1],SIZECL0N6J, 
PUSH, NEXT/MV. FILL. XB 



;1 

VA XB.XOR.RCTEMP03 PC.PC+4, 
WXTEO.O? 



;0 - 

PC ZLIT0C0F1], NEXT/MV. ERROR 



; 1 - — 

va xb.x0r.rctemp1] pc pc+4, 

wxTeo.o? 



;0-- - 

PC_ZL I TOCOF 23, NEXT/MV. ERROR 



SAVE INPUT IN A TEMP 

WRITE PATTERN FOR XB<31:0> TO CACHE 



ISOLATE 2ND BYTE FOR TESTING OSR. 



WRITE PATTERN FOR XB<63:32> TO CACHE. 
LET XB PRE-FETCH COMPLETELY, 



CHECK XB<31:0> 

ERROR IN XB<31:0> 
CHECK XB<63:32> 

ERROR IN XB<63:32> 



CMT098.MCX 
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L 9 
28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 

: MV. CHECK. XB 
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U 1713, 0580, 0C57, 0050, 0^87,0176, 7 
u 17B7, 0^80,0036, ^170, 0047, 0018J 

U 018F, 0C80, 0036,-^030, 0567, 017B, 8 

U 17B8, 0881,2000,OB40,04A7,095A,6 37A* 
U 15A6, 0580, 0C37, 0037, AA87,003E,F 

U 15A7, 0C8A, 0267, 0001, C5E7, 0178, 9 

U 17B9, 0081, 2003, 4A31,C'^A7, 0171, A 
u 17U, 0580, 0C37, 0037, 8C87,003E,F 

1715, 0980, 0l37, 0080, 0-^87, 0000, 2 



;1 

PC^ZLlTOrO] 



1RD1TEST 



A6894 
46895 
46896 
46897 
46898 
46899 

46900 ,REGI0N/JRD1.R1L,IRD1.R1H 

46901 =1111 

46902 ; ; 

46903 MDR ZEXT(IR) 
46904 

46905 .REGJ0N/MV.filL.MV.RlH/MV.R2L,MV.R2H/MV.R3L,MV.R3H 

46906 ;— - 

VA MLMDRD-RCTbMPO.l, 
SI5ND CMP?,SiZECBYTE: 



; TO WAIT FOR XB TO FINISH PRE-FETCHIMG 

; NEXT ADDRESS MUST BE IN 0-lK 
; LOAD IR AND OSR 



46907 

46908 

46909 

46910 =10 

46911 

46912 

46913 

46914 

46915 

46916 

46917 

46918 

46919 

46920 

46921 =0 

46922 

46923 

46924 

46925 

46926 



; 1 --■ 

PC.2LJT0[0F4],NEXT/MV.ERR0R 



;11 ;— • 

MDR ZEXT(OSR), 
RCTFMP7J RB.RR.8 



va mcmdr].x0r.rctemp7], 
wxTeq.o? 



;0 - 

PC_ZLITO[OF7],NEXT/MV.ERROR 



;1 

PC.ZLITOCO], 
RETURN C+2] 



CHECK IR AGAINST TEST PATTERN<7:0> 
ERROR IN IR 



ROTATE TEST PATTERN<15:8> TO <7:0> 
CHECK OSR AGAINST TEjT PATTERN<15:8> 
ERROR IN OSR 



ZERO FOR MV.XB.PC.TEST 
TEST OK 
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28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
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U 17BA, OC80,0036,A030,0'^E7,01?B,B 

U 17BB, OD80,OC3/',0030,OA8/,0171,6 

U 1716, 098UBC10,OA30,OCA7,0971,6 5^2* 

U 1717, 0880, 0036, A080, 00^7, 0000/1 



MV.FJLL.XB" 

************************************************************************ 

Input VA Must be between 3 and 20 

OutDUt VA 

PC 

X8 Cache from VA to VA+7 

This subroutine is used to point the PC to zero, and wait for the 
X8 to finish pre-fetching, this is done to make sure all 6A bits of 
the X6 are tested and not just the first 32 bits. 



A6927 .roc " MICRO VERIFY 

46928 

46929 

46930 

46931 

46932 

46933 

46934 

46935 

46936 

46937 

46938 

46939 

469;o 

46941 

46942 MV.FJLL.XQ: 

46943 

46944 MDR 

46945 

46946 ; 

46947 PC ZLIT0C03 

46948 =0 

46949 MV.X8.WAIT: 

46950 ;0 - 

46951 VA MCVAD-ZLIT0C1], 

46952 WX:EQ.0?,NEXT/MV.XB.WAIT 
46953 

46954 ;1 

46955 RETURN [+13 



; STALL FOR CACHE WRITE TO FINISH. 
) POINT PC TO TEST PATTERN TO FILL XB 

; WAIT FUR XB TO FINISH PRE-FETCHING 
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U 17BC, 0380, 02AD, 5667, 80^7,0178,0 

U 17BD, 0A86,05BF,A03D,^0^7,0176,E 

U 17BE, 0:86,1E7F,C0?D,404;^,015^,8 

U 1528, 0C80, 0036, A030,00';7, 0570, C 

U 15?A, 008l,701A,0B^0,2AA7,O971,8 385* 
u r/18, 0980, 0C37, 0038, 8C87,003E,F 
U 1719, 018^,0387, 0000, 00^.7, 0178, F 

J 17BF, 0A81,7U1A,0B50,?^A7,0958,6 385* 
u 1586, 0980, 0C37, 0038, 9^87, 003E,F 
J ^'J8y, 0F8O,0£!A9,987A,A8'ii',017t,0 



MICRO VERIFY 



: Xa, PC.PC+ISIZE TEST' 



Resources 

Output 
Subroutines 



LONLIT 
TEMPO 
TEMPI 
VA 

PC 
VA 

MV. CHECK. XB 



Used to generate test patterns 
rest pattern for 1st 32 bits of istream 
Test pattern for ;?nd 32 bits of istream 
Used to load test patterns into cache. 

Error code if error exit. 

Result of bad compare if error exit. 



'^.6956 .TOC 
A6957 

A6959 
46Q60 
A6961 
^6962 
^6963 
A696A 
A6965 
46966 
A6967 
A6968 
A6969 
A6970 
46971 
A6972 
46973 
A6974 

46975 MV.X8.PC.TEST: 

46976 ; 

LONLJT C0AA55330F3 



This section tests the auto incrementing of the PC when fetching istream 
data. A byte, a worn, a longword, and then another byte are fetched 
from the XB and checked, letting PC be incremented automatically. 



46977 

46978 

46979 

46980 

46981 

46982 

46983 

46984 

46985 =0* 

46986 

46987 

46988 

46989 

46990 

46991 

46992 =0 

46993 

46994 

46995 

46996 

46997 

46998 

46999 

47000 

4?001 

47002 =10 

47003 

47004 

47005 

47006 



M[TEMP03_RCL0NLJTJ 



MCTEMP1].RCL0NLIT].N0T 



;0* ' 

PUSH, NEXT/MV. CHECK. XB 



; 1 * 

VA ZEXT(XB)-RCTEMPO] PC_PC+1, 
SJCND CMP? 



;0 - 

PC_ZL J TnCIII], NEXT/MV. ERROR 



;1 

RCTEMP0D.MCTEMP0J.RR.8 



VA ZEXT(XB)-R[TEMP0] PC PC+2, 

SISND CMP? 



;10 • 

PC. ZL J TOCir.], NEXT/MV. ERROR 



;11 

LONLJT.COAACCFOAAJ 



L'lAD TEST PATTERN 

LOAD 3^ BITS OF TES PATTERN 

LOAD SECOND 32 BITS OF TEST PATTERN 

LOAD PATTERN INTO XB. THE CHECK HERE 
IS A SIDE EFFECT OF LOADING, 

CHECK SOURCING OF 1 BYTE 

ERR^R SOURCING FIRST BYTE 
SHIFT PATTERN FOR CHECKING. 



CHECK INCREMENT OF PC BY 1 AND 
SOURCING OF A WORD. 

ERROR SOURCING 2 BYTES OR 
ERROR INCREMENT!; PC BY 1 . 



LOAD CHECK PATTERN 



IMT098.MCX 
UVERFY.MIC 



B 10 
MICRO? 1M(01) ?8-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate - 160ns 

MICRO VERIFY 
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; i'/u, ^'•'^.■■/jf?7,0038,AA87,003F,P 

M "'/IB, noai,7f'9F ,A000,;^^A7,017C,1 

U l/CI, 088T,B016,AA0D,8AA7,orn,C 

; I'MC , Ot)HU,Of/57,0038,8C87,O03fc,F 



^7007 

A7009 

A7010 

47011 ^0 

A701? 

47013 

470U 

47015 

A7016 

47017 

47018 

47019 

470^0 

470?1 -U 

470^^ 



VA X8.XOR.RLL0NLJT] Pt PC+4, ; CHECK INCREMEMT OF PC BY ? AND 

WXTEQ.O? " ; SOURCJNG OF AN UNALIGNED lONGWORD. 



; ERROR SOURCING AN UNALIGNED lONGWORO 
; OR ERROR INCREMENTING PC BY ?. 



;0 

PC_7LJT0C114],NEXT/MV.ERROR 

;1 ; 

va_zext(xb).xor.(rrtemp0j.rr.8) pc,pc+1 ; check increment of pc by 4 

va 7ext(mcva3),s]zecbytej, ; check result of previous compare 

wxTeq.o? 



;0 ; 

PC.ZLJT0[117D,NEXT/MV. ERROR ; ERROR INCREMENTING PC BY 4 
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J 1710, OB8O,0A6C,F5VF,F8'i?,0r/1,L 



U 171E, O88O,05BE,^0?[),^5D8,0l)7D,;) 



ij 171F, C780,07FA,FB3B,DC'!.7,C17C,^ 



U 17C^, G080,05BE,40,?D,A5[>8,01/C,3 



u 17C3, 0D81,DC37,c^030,AAE/,Q17C,A 



U 17c^., 0887, 058?, <,A30, 0^.37, 097^,0 Z2i* 



U 17?0, 0181,OC30,?030,08V7,017C,^ 



1721, 0C80,0036,A1 70,0047,001 9, F 



l; 019F, 048U, 0036, 4030,00^7, 017.?, (; 



MICRO VERIFY 



DSIZE TEST" 



A7023 .TOC 

A70i?A 

4 70? 5 .■**********'*******************************************'^***************** 



Input 
Resources 



Output 



V/026 
A7027 
A7028 
4 7029 
47030 
47031 
47032 
47033 
47034 
47035 
47036 
47037 
47038 
47039 
47040 
47041 
4704? 
47043 
47044 
47045 
47046 
47047 MV. DSIZE. TEST: 



VA 



Must be zero. 



RNUM Used to address MTEMPs. 

DREG Used to load RMUM when loading MTEMPs. 

MTEMP0,1,2,4,8 Used to check loading of RNUM. 

TEMP3 Used to hold instruction dependent size 



PC 
VA 



Error code if error exit. 

Result of bad compare it error exit. 



This section uses the fact that the DSJZE ROM for the HALT instruction 
is filled with BYTE, WORD, LONG, QUAD, WORD, LONG, to test that the 
ROM is properly accessed and that the DSJZE latch is working. 
It also tests that RNUM gets loaded with the register number portion 
of the operand specifier when OSR is loaded. This is all done by 
loading IR with an IROITEST and then loading OSR and RNUM using 
BUT/lOD. INC.BRA which will grab a byte at a time from the istream and 
load the DSIZE latch with the next size out of the DSJZE ROM. 



47048 

47049 

47050 

4^^051 =0 

47052 

47053 

47054 

4 7055 

47056 

4 7057 

47058 

4 7059 

47060 

4/061 

4 7062 

47063 

47064 MV. DSJZE. SETUP: 

47065 

47066 

4 7067 

47068 =0 

4 7069 

47070 



;l 

LONLIT [72615000] 



;0 - " 

WRITE RrL0NLJT],SJZE[L0NG], 
PUSH, NEXT/MV. STALL. FOR. CACHE 



;1 

LONLJT_rOOA09884],VA_VA+4 

WRITE R[L0NLJT],SIZECL0NG] 

6„RNUM_ZLlTOr8],MDR.O 

.SETUP: 

PC.MCTEMP,R]_D,WX.EO.O? 

. 

D RNUM D-ZLITOCI], 
nFXT/MP. DSIZE. SETUP 



LOAD TEST PATTERN 

WRITE HALT AND FIRST 3 OPERAND SPECS. 

LOAD REMAINING TEST PATTERN 

WRITE REMAINING 3 OPERAND SPECIFIERS 



;1 

IRDITEST 



47071 
47072 
4 703 
47074 

47075 .REGJ0N/JRD1.R1L,1RD1.R1H 

47076 =1111 ;1111 

47077 NEXT/MV. DSIZE. FIRST 



(PC WILL GET WHEN DONE) 
LOAD MTEMPS FOR CHECKING RNUM 



DECREMENT RNUM AND LOOP 



NEXT ADDRESS MUST BE IN 0-lK 
LOAD IR AND OSR 



LOAD IR WITH 0, OSR WITH 50. 
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U 16EF* CC86, 3757, 0060,00^7, 0000 J 

17(^?, 0C8O, 0036, ^030, 00A7,056E,F 

U 17?3, 0t)80,3Cl3,4A30,0CA7,0172,^ 
U 17;^^, 0980, 0C37, 0039, 0C87,003E,F 

U 1725, OD81,OC13,AA30,04A7,0166,4 
U 166A, 0980, CC37, 0039, U87,003E,F 

U 1665, 0C80, 0036,^180, 0047, 056E,F 

U 1666, 0580,3C15,4A50,UA7,017?,6 
u 1726, 0580, 0C37, 0039, 2487, 003E,r 



47078 .RE6I0N/MV.R1L,MV,R1H/MV.R2L,MV.R2H/HV.R3L,MV.R3H 

47079 =1111 

47080 MV.LOAD.DSJZE: 

47081 ; 1 1 1 1 - — 

47082 MCTEMP3] CONX.SIZ,SIZECIDEP], 
47033 RETURN C+1] 

47084 =0 

47085 MV. DSIZE. FIRST: 



47086 

47087 

47088 

47089 

47090 

47091 

47092 

47093 =0 

47094 

47095 

47096 

47097 

47098 

47099 

47100 =00 

47101 

47102 

47105 

47104 

47105 

47106 

47107 

47108 

47109 

47110 = 

47111 =0 
47112 



;0' 

PUSH, NEXT/MV. LOAD. DSIZE 



;1" — - 

va «ctemp33,x0r,zlit0c13, 
wxTeo.o? 



; — 

PC.ZLJT0[12n,NEXT/MV.£RROR 



VA MCTEMP.RD.XOR.ZLITOCQ], 
WX.EQ.O? 



. 00 

PC,ZLIT0[122J,NEXT/MV.ERROR 



;01 

LOD INC BRA?, 

PUSH, NEXT/MV. LOAD. DSIZE 



,10 

VA M[TEMP3].XOR.ZLIT0[2], 
WX.EQ.O? 



PC, ZLIT0L124LNEXT/MV. ERROR 



GET INST. DEPENDENT SIZE FROM ROM. 



IRD COUNT IS 

LOAD DSIZE ROM (BYTE) INTO TEMP3. 



CHECK U DSIZE IS BYTE 

ERROR READING DSIZE ROM. 
CHECK THAT RNUM IS 0. 

ERROR LOADING RNUM. 

IRD COUNT IS 1 

LOAD OSR WITH 61, REG DEFERRED R1 

AND LOAD DSIZE ROM (WORD) INTO TEMP3, 

CHECK IF DSIZE IS WORD 
ERROR READING DSIZE ROM. 
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: PARITY CHECKERS TEST 



U 1727, 0106,CC77,0050,C0^7,017C,5 



U 17C5, OD80,OC37,0030,04A7,017C,6 



47113 

A71U 

47115 

47116 

47117 

47118 

47119 

47120 

47121 

47122 

47123 

47124 

47125 

47126 

47127 

47128 

47129 

47130 

47131 

47132 

47133 

47134 

47135 

47136 

47137 

47138 

47139 



.TOG " MICRO VERIFY 



Clock rate = 160ns 



PARITY CHECKERS TEST" 
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*********************************************************************** 



Resources 



Output 



FPDOFFSET 
VA 

TEMPI 

PC 
VA 



Used to get control back from mach check 
Used for addressing cache and TB. 
Temp for memory status/control regs. 

Error code if error exit. 

Result of bad compare if error exit. 



This section us 
the Cache and i 
the bad parity 
FPDOFFSET is se 
test and then t 
error was prope 
with bad parity 

the test again 

********************** 

MV. PARITY. TEST: 

;1 — 

MCFPDOFFSET] ZLIT28C183, 

CLEAR FLAGO " 



es special micro code functions to write bad parity in 
n both sides of the Translation Buffer, The location with 
is then referenced and a micro trap should occur, 
tup so the machine check micro code will return to this 
he memory/status bits are checked to verify that the 
rly detected. Also a special control store location 

is referenced which should get micro trapped with 
regaining control because of FPDOFFSET. 
************************************************* 



**** MAY NOT BE 
SETUP TO RETURN 
CLEAR FLAGO FOR 



?'>'?•?'>') 



NEEDED 

FROM MACHINE CHECK 

CACHE PARITY. 



VA^2LJTOC03 



**** MAY NOT BE NEEDED ?????? 
BE SURE VA HAS A GOOD ADDRESS 
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F 10 



CLOKX Rev 13.00, Clock rate = 160ns 
CACHE PARJTY TEST 
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U 17C6, 0CF8,0036,A030,05D8,017C,7 
U 17C7, 0AF8.0036,A030,04E7,017C,8 
U 17C8, 0880,0036,^020,0050,0167,-^ 

U 167A, 0981,2C37,003C,OC87,003E.F 

U 1675, 0580, 0CB7, 0030,^687, 0570, 4 

U 1676, 0580,1C95,AA30,AAA7,0167,8 
U 1673, 0980,OC37,003C,1'i;87,003E,F 

U 1679, 0980, 0CB7, 0030, 2687, 057D, A 

U 167A, 0980, U93, 4A30,6CA7, 0172, C 
U 172C, 058O,0C57,003C,2A87,003E,F 



WRITE, FORCE CACHE PARITY 
MDR_0, FORCE CACHE PARITY 



READ,SIZECL0N6J 



:00 

PC 2LIT0[181D,M8 MEMDRD, 
NE5!T/MV. ERROR " 



47U0 .TOC " MICRO VERIFY 

A71A1 

A71A2 MV. CACHE. PARITY: 

A7H3 

A7U5 
471A6 

A7U8 

47149 

47150 

47151 

47152 =00 

47153 

47154 

47155 

47156 

47157 

47158 

47159 

47160 

47161 

47162 

47163 = 

47164 --^OO 
47165 
47166 
47167 
47168 
47169 
47170 
47171 
47172 
47173 

47174 =- 

47175 =0 
47176 



,01 

MEMSCAR ZLIT24C8], 

PUSH, NE5iT/MV. GET. CLEAR, MEMSCR 



;10 

va mctemp1j.xor.zlit24c083, 
wxTeq.o? 



; 00 • 

PC ZLIT0C182],NEXT/MV. ERROR 



• 01 

MEMSCAR ZLIT24E4J, 
PUSH,NE5fT/MV. GET. CLEAR. MEMSCR 



JO 

VA M[TEHP1].X0R.ZLIT24[0DJ, 
WXTEQ.O? 



; 

PC.ZLITOd 84], NEXT/MV. ERROR 



CACHE PARITY TEST 



HOLD TO ALLOW CACHE WRITE TO COMPLETE 



SOURCE MDR TO FORCE MACHINE CHECK. 
THIS MICRO WORD SHOULD GET TRAPPED. 

LOAD ADDRESS OF MACHINE CHECK 

ERROR SUMMARY REGISTER. 

READ IT INTO TEMPI AND CLEAR IT. 

MACHINE CHECK ERROR SUMMARY REGISTER 
SHOULD SAY BUS ERROR. 



BAD MACHINE CHECK ERROR SUMMARY REG. 



LOAD ADDRESS OF CACHE ERROR REG. 
READ IT INTO TEMPI AND CLEAR IT. 

CACHE ERROR REGISTER 

SHOULD SAY TAG AND DATA ERROR AND HIT 



BAD CACHE ERROR REGISTER. 



CMT098,MCX 
UVERFY.MIC 



M1CR02 1M(01 
MICRO VERIFY 



U 172D, 0980, 0CB7, 0030, 0687,017c, 9 



U 17C9, 0C80,0E77, 0030, 0607, 017C,A 



U 17CA, 0180, 0CB7, 0030, 1E87,017C,B 



U 17CB, 0180, 0CB7, 0030, 5607, 017C,C 



U 17CC, 04F1,BE77, 0030, 0507, 0168,0 



U 1680, 0580,OC37,002D,8C90,017D,2 



U 1681, 0980,0CB7,0030,6E87,057D,4 



U 1682, 0''i81,B5BE,A03D,8507,017c,D 



U 17CD, OD80,1C93,AA30,2CA7,0168,8 



U 1688, 0180,0C37,003D,9A87,017D,2 



U 1689, 0580,OCB7,0030,A687,057D,4 



a 168A, 0180, 1C95,4A50,2AA7, 0172, E 



U 172E, 0D80,0C37,003D,A487,017D,2 



) 28-NOV-83 16:30:35 

MICRO VERIFY 



6 10 



CLOKX Rev 13.00, Clock rate = 160ns 
T8 GROUP PARITY TEST 
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A7177 .TOC 

47178 

47179 MV.TB 

47180 

47181 

47132 

47183 

47184 

47185 

47186 

47187 

47188 

47189 

47190 

47191 

47192 

47193 

47194 

47195 =00 

47196 

47197 

47198 

47199 

47200 

47201 

47202 

47203 

47204 

47205 = 

47206 

47207 

47208 

47209 

47210 =00 

47211 

47212 

47213 

47214 

47215 

47216 

47217 

47218 

47219 

47220 = 

i^l22\ =0 

^^n22 



GRPO. PARITY: 

,1 

MEMSCAR ZLIT24C0] 



MEMSCR -1 



MEMSCAR ZLIT24C3] 



MEMSCR 2LIT24L0A] 



TB BAD PARITY 



• 00 

READ,SIZE[L0N6J, 

PC ZLIT0[1B1],NEXT/MV. CLEAR, MME 



; 01 

MEMSCAR ZLIT24C0D], 

PUSH, NEXT/MV. GET. CLEAR. MEMSCR 



;10 

T8 RCZEROD 



VA M[TEMP1].XOR.ZLIT24[05J, 
WXTEO.O? 



;00 ■ 

PC.ZLIT0[1B2],NEXT/MV. CLEAR. MME 



,01 

MEMSCAR ZLIT24C8], 

PUSH, NEXT/MV. GET. CLEAR. MEMSCR 



;10 -- 

va m[temp1].x0r.zlit24[04], 
wxTeq.o? 



;0- 

PC_ZLIT0C1B4],NEXT/MV. CLEAR, MME 



TB GROUP PARITY TEST" 

LOAD ADDRESS OF MME BIT, 

SET MME. 

LOAD ADDRESS OF TB DISABLE REG. 

FORCE REPLACEMENT OF GROUP 0. 



CAUSE TB PARITY ERROR. 

THIS MICRO WORD SHOULD GET TRAPPED. 



LOAD ADDRESS OF TB GROUP PARITY REG. 
READ ir INTO TEMPI AND CLEAR IT. 



CLEAR THE ERROR IN THE TB. 

TB GROUP ERROR REGISTER 

SHOULD SAY TAG AND DATA ERROR GROUP 



BAD TB GROUP PARITY ERROR REGISTER. 

LOAD ADDRESS OF MACHINE (HECK 

ERROR SUMMARY REGISTER. 

READ IT INTO TEMPI AND CLEAR IT. 

MACHINE CHECK ERROR SUMMARY REGISTER 
SHOULD SAY TB ERROR. 



BAD MACHINE CHECK ERROR SUMMARY REG. 



CMT098.MCX 
UVERFY.MIC 
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MICRO VERIFY 
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CLOKX Rev 13,00, Clock rate = 160ns 
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U 172F, 0180, 0C87, 0030, 1E87,017C,E 
U 17CE, 0980, 0CB7, 0030, 6E07,017C,F 
U 17CF, 0CF1,BE77, 0030, 0507, 0169,0 

U 1690, 0980,0C37,002D,BC90,017D,2 

U 1691, 0980, 0CB7, 0030, 6E87,057D,'; 
U 1692, 0A81,B5BE,403D, 8507,0170,0 

U 17D0, 0980,1C93,AA30,5AA7,0169,A 
U 169A, 0180,OC37,003D,CA87,017D,2 

U 1695, 0580, 0CB7, 0030,4687,0570, 4 

U 1696, 0180, 1C93,AA30,24A7, 0173,0 

U 1730, 0180,0C37,003D,DC87,017D,2 

U 1731, 0980, 0CB7, 0030, 0687, 0170,1 

U 17D1, 0080, 0567,0030, 0607, 017F,0 



;1 

MEMSCAR.ZLIT24C3] 

MEMSCR_ZLIT2AC00] 
te 8A0 PARITY 



;10 

T8 RCZERO: 



47223 .TOC " MICRO VERIFY 

47224 

47225 MV.TB.GRP1. PARITY: 

47226 

^nn 

47228 

47229 

47230 

47231 

47232 

47233 

47234 

47235 =00 

47236 

47237 

47238 

47239 

47240 

47241 

47242 

47243 

47244 

47245 = 

47246 

47247 

47248 

47249 

47250 ::00 

47251 

47252 

47253 

47254 

47255 

47256 

47257 

47258 

47259 

47260 = 

47261 =0 
47262 
47263 
47264 
47265 
47266 
47267 
47268 



;00 

REA0,SIZE[LONG3, 

PC ZLIT0C1B7],NEXT/MV. CLEAR. MME 



; 01 

MEMSCAR ZLIT24C00J, 

PUSH, NEXT/MV. GET. CLEAR. MEMSCR 



va mctemp1].xor,zlit24[0a], 
wxTeq.o? 



;00 — 

PC^ZLITOCI 88], NEXT/MV. CLEAR. MME 



;01 

MEMSCAR ZLIT24C8J, 

PUSH, NEXT/MV. GET. CLEAR, MEMSCR 



; 1 

VA MCTEMP1D.XOR.ZLIT24C04J, 
WXTEQ.O? 



,0- - 

PC.ZLIT0C1BB1,NEXT/MV.CLEAR.MME 
MEMSCAR_ZLIT24[0] 
MEMSCR_0,NEXT/MV.CS. PARITY 



T6 GROUP 1 PARITY TEST" 

LOAD ADDRESS OF TB DISABLE REG. 
FORCE REPLACEMENT OF GROUP 1. 



CAUSE T8 PARITY ERROR. 

THIS MICRO WORD SHOULD GET TRAPPED. 



LOAD ADDRESS OF TB GROUP PARITY REG. 
READ IT INTO TEMPI AND CLEAR IT. 



CLEAR ERROR IN TB. 

TB GROUP ERROR REGISTER 

SHOULD SAY TAG AND DATA ERROR GROUP 1 



BAD TB GROUP PARITY REGISTER. 

LOAD ADDRESS OF MACHINE CHECK 

ERROR SUMMARY REGISTER. 

READ IT INTO TEMPI AND CLEAR IT. 

MACHINE CHECK ERROR SUMMARY REGISTER 
SHOULD SAY TB ERROR. 



BAD MACHINE CHECK ERROR SUMMARY REG. 

LOAD ADDRESS OF MME 

CLEAR MME, END OF TB TEST. 



CMT098.MCX 
UVERFY.MIC 
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U 17D2, 0180,OCB7,0030,0687,017D,3 

u 17D3, 0080, 0587,0030. 0607, 003E,F 

U 17DA, 0886,1036,A030,06A7,017D,5 

U 1705, OD86,1C92,0030,78A7,017D,6 

U 17D6, 0-^80,0587,0080,0607,0000,1 



U 17FD, 0580,0C57,003E,8C87,005E,F 

U 17FE, 0180,BC13,4A30,OCA7,0173,2 
U 173?, 0980, 0C37,003E, 9487, 003E,F 



47269 MV. CLEAR. MME: 

47270 ; 

47271 MEMSCAR ZLIT24C0] 
47272 

47273 ; — 

47274 MEMSCR 0,NEXT/MV. ERROR 
47275 

47276 MV. GET. CLEAR. MEMSCR: 

47277 ;- - • 

47278 MCTEMP1] MEMSCR 
47279 

47280 ; ■ 

47281 MCTEMP1]_M8.AND.ZLIT24C0F3 

47282 

47283 

47284 MEMSCR 0, RETURN C+1] 

47285 

47286 

47287 

47288 .TOC " MICRO VERIFY 

47289 

47290 17FD: ;FORCE FOR DIAGNOSTICS , 

47291 MV.CS. PARITY: 

4 7292 ; 

47293 PC ZLIT0C1O1J, 

47294 PAR1/1,PAR2/0, 

47295 NEXT/MV. ERROR 
47296 

47297 17FE: ;1 ' 

47298 VA MCERRCODJ.XOR.ZLITOCU, 

47299 WX.EQ.O? 
47300 

47301 =0 ;0 

47302 PC 2LIT0C1D23, NEXT/MV, ERROR 



LOAD ADDRESS OF MME 



SAVE MEMORY STATUS REGISTER. 
CLEAR UNDEFINED BITS- 
CLEAR MEMORY STATUS REGISTER. 

CONTROL STORE PARITY TEST" 

FORCE PARITY 

THIS WORD SHOULD GET MICRO TRAPPED. 

CHECK FOR CONTROL STORE PARITY ERROR 
NOT CONTROL STORE PARITY ERROR. 



CMT098,MCX 
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U 1733, 0380,07FF,FF80J847,017D,7 
U 1707, 0886,15Bl;,A03D,4AA7,0169,9 



U 1699, 0880,05BE,'i02D,85D8,057[),D 



J 169A, 0586JC10,OB60,2AA7,0969.9 413* 

U 169B, 0086,15BE,A05D,46A7,016AJ 

U 16A1, 0080, 0587, 1020, 0050, 017D, 8 

U 16A3, OCAO, 0036,-^030,0047, 0173, 6 



28-N0V-83 
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CACHE TEST' 



Resources 



Output 



LONLIT 

TEMPI 

Q 

MDR 

STEPC 

PC 



Constant 7FC (highest cache address). 
Temp for generating cache addresses. 
Temp to generate test patterns. 
Contents of tested cacne location. 
Used to loop setting 1 bit at a time. 

Error code if error exit. 



A7303 .TOC 

4730A 

47305 ************************************************************************ 

47306 
47307 
47308 
47309 
47310 
47311 
47312 
47313 
47314 
47315 
47316 
47317 
47318 
47319 
47320 

47321 MV. CACHE. TEST: 

47322 ; 1 

47323 LONLJT [OFFCD 
47324 
47325 

47326 VA MCTEMP1] RCL0NLIT3 

47327 =00 

47328 =01 

47329 MV. CLEAR. CACHE: 

47330 ;01 

47331 WRITE R[ZER0],SIZE[L0N6], 

47332 PUSH, NEXT/MV. STALL. FOR. CACHE 
47333 

47334 MV. CLEAR. CACHE. LOOP: 

47335 ; 1 

47336 VA MCTEMP1] MB-ZLIT0C4J, 

47337 SI5ND CMP?,SlZECL0N6], 

47338 NEXT/MV. CLEAR. CACHE 
47359 

47340 ;11 

47341 VA MCTEMP1] RCLOMLIT] 

47342 =01 

47343 MV. FILL. CACHE; 

47344 ;01 

47345 READ,SiZE[L0N6],Q 0, 

47346 NEXT/MV. CACHE. CHECK. ZERO 
47347 

47348 ;11 

47349 STEPC 2,NEXT/MV.END 



This section does a '*stuck at" and address test of the cache by 
clearing the entire cache, then filling the entire cache 1 bit 
at a time, checking each word for zero before writing it and checking 
after setting each bit. 



LOAD ADDRESS OF HIGHEST CACHE LOCATION 
LOAD VA FOR CLEARING CACHE. 



CLEAR CACHE. 

DECREMENT VA TO 

CLEAR THE CACHE IN REVERSE ORDER. 

LOAD ADDRESS OF HIGHEST CACHE LOCATION 



READ TEST LOCATION, CLEAR Q FOR 
GENERATING FILL BITS. 



LOAD STEPC FOR CALL TO CN. TYPE. CHAR 
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U 17D8, 0881,2592,^A30,00A7,096A,8 322* 
U 16A8, O98O,0C37,003F,0C87,003E,F 

U 16A9, QC80,0139,D02D,85D8,057D,0 

U 16AA, 0880, 0036, 4020, 0050, 017D, A 

U 16AB, 0086JC10,0860,24A7,096AJ 413* 

U 17DA, 0881, 2008, 4A30, 0047, 0175, 4 
U 1734, 0980,0C37,003F,1487,003t,F 

J 1735, 0C8O,0139,D0?D,85D8,017D,C 
U 17DC, 0480, 0036, 4330, 04E7,016A, A 



47350 MV. CACHE. CHECK. ZERO: 

47351 ; ■ 

47352 we MCMDR], 

47353 WXTEQ.O? 
47354 

47355 =00 ;00 ■ 

47556 PC ZLJT0C1E1],NEXT/MV. ERROR 
47357 

47358 ;01 ■ 

47359 WRITE Q (Q.SL.1) .0R.1 , 

47360 SJZECLORg:, 

47361 PUSH,NEXT/MV.STALL. FOR. CACHE 
47362 

47363 MV. READ. CACHE: 

47364 ; 10"— ' 

47365 READ,SJZE[LONG], 

47366 NEXT/MV. CACHE. CHECK. FILL 
47367 

47368 ; 11 "-- 

47369 VA MCTEMP1] M8-ZLIT0C4L 

47370 SICND CMP?,5]ZE[L0NGD, 
47571 NEXT/MV. FILL. CACHE 
47372 

^•7373 MV. CACHE. CHECK. FILL: 

47574 

47375 WB MCMDR], XOR.Q,WX.EQ.0? 

47376 

47377 ::0 

47578 
47579 
47380 
47381 
47582 
47583 
47584 
47585 
47586 



;0 

PC.ZLIT0[1E2],N'EXT/MV. ERROR 



;l 

WRITE (Q.SL.D.OR.I, 
SIZECLORG] 



MDR 0, 

D8Z"'STEPC?, NEXT/MV. READ. CACHE 



LOCATION SHOULD BE ZERO. 



FILL LOCATION 1 BIT AT A TIME. 



READ THE TEST LOCATION, 

DECREMENT VA TO FILL AND TEST 
THE CACHE IN REVERSE ORDER. 

CHECK EACH TIME A BIT IS WRITTEN. 



FILL TEST LOCATION 1 BIT AT A TIME. 



ALLOW CACHE WRITE TO FINISH. 
LOOP UNTIL ALL 32 BITS ARE SET. 
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U 17DD, 0080, 0036, 40B0,04E7,0000J 

U 03EF, 01A6,5C37,003A,OOA7,016B,0 

U 16B0, 0098, A77D, 8001, A0A7,0A9F,^ 

U 1681, 0980, 0CB7, 0030, 7687, 0ABF,E 

U 16B3, 0986, Ct37, 0037, F8A7, 0000,1 



U 1736, 059E,5C37,0031,28A7,0A9F,4 

U 1737, 0180, 0CB7, 0030, 7687, OOBF.E 

U OBFE, 0080,0567,0030,0607,0168,4 

U 16B4, 0536, 5C37, 0050, 6847, 049F, 4 

a 16B5, 0480,0036,4030,0047,0484,0 

U 1686, 0518,0057,0086,0247,0000,1 



;00- 

RCTEMP5:.S1Z (RB+M[PC].ASR.3).SR 

DEC STEPC, " 

PUSH, NEXT/CN. TYPE. CHAR 



;01 • 

MEMSCAR ZLIT24C0E], 

PUSH, NEXT/MV. CLEANUP 



;10 

MCFPDOFFSETD 2LIT0C0FF], 
NEXT/MS. HALT. MICRO 



; 

MCTEMP5] ZL1T0[253,DEC STEPC, 
PUSH, NEXT/CN. TYPE. CHAR 



;1 



47387 MV, STALL. FOR. CACHE: 

47388 ; 

47389 MDR 0, RETURN C+1] 

47390 3EF: 
•;7391 MV. ERROR: 

47392 ;***»*** **FORCE ADDRESS*****'**** 

47393 MCTEMP53 ZLIT0C80],STE.'^C 2 
47594 
47395 =00 
47396 
47397 
47398 
47399 
47400 
47401 
47402 
47403 
47404 
47405 
47406 

47407 = 

47408 =0 

47409 MV.END: 
47410 
47411 
47412 
47413 
47414 

47415 MEMSCAR ZLIT24C0E] 

47416 OBFE: 

47417 MV. CLEANUP: 

47418 ;***^*****FORCE ADDRESS*********; 

47419 MEMSCR 
47420 

47421 =00 ;00 ; 

47422 MCTEMP5D ZLITOCOD], 
47425 PUSH, NEXT/CN. TYPE. CHAR 
47424 

47425 ;01 - ; 

47426 PUSH, NEXT/ IN, CLI^. CACHE. ROUT 
47427 

47428 MV.SET.CRAR: 

47429 ;10 

47450 CRAR ZLIT16C0C03, 

47431 CLEAR FLAG3, RETURN C+1] 

47432 = 



GENERATE AN OFFSET TO ADD TO THE ERROR 
CODE TO MAKE A PRINTABLE CHARACTER. 



1, ; 
STEPC MUST BE 1. 



LOAD ADDRESS OF CMI DISABLE REGISTER. 



SET ERROR CODE FOR CONSOLE HALT. 



TYPE % TO INDICATE SUCCESS. 

LOAD ADDRESS OF CMI DISABLE REGISTER. 

ENABLE THE CMI. 
TYPE <CR><LF>. 

CLEAR THE CACHE. 



LOAD ADDRESS FOR SETTING HALT. 
END OF TEST, RETURN TO CALLER. 
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A7A39 
A7A40 

A7A45 
4/AA^ 
47A45 
47AA6 



NOBIN 
,TOC 
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CLOKX 
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A7A33 
A7A3A 
47435 
A7436 
47437 



TOC 
TOG 



Audrey R.Reith 



"GHROM.MJC" 
"REVISION 00.05' 



Revision History" 



REV EXPLANATION 

ADDED COMMENTS TO LISTING 
00 RELEASE OF THE SUBROUTINES FOR MAIN CONTROL ROM 
FOR 6H FLOAT INSTRUCTIONS IN WCS 

;47447 .8IN 
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u 



u 



0788, 0C80,0036,A030,00A7,00FF,8 

0789, 0108, OC57, 0030, A0A7, 0056, F 



U 078A, 0D08, 0C37, 0030, 20A7, 0056, F 



u 



0/8B, 0508, OC 37, 0030, 00A7, 0056, F 



TOC " GH FLOAT Subroutines in ROM : 6enerali2ed routines FX.CCS** 

FX.CCS 

This subroutine set the floating point ccs for most 
of the 6FL0AT instructions (CVTS and Arithmetics) 
Bits 0-31 of the destination have already been written. 
Exit is to FX. WRITE. SEC to increment 
VA and to write bits 32-63. Note FLAG1 must be clear if 
bits 32-63 are in Temp3 or set if in MDR. 



A74^8 

^7^49 

A7450 

^7A51 

i,7A52 

A7453 

4745A 

A7455 

A7A56 

A7457 

^7453 

47A59 

47A60 ******************************************************************************* 

A7A61 '.RE6I0N/GHFLT.R1L,6HFLT.R1H/GHFLT.R2L,6HFLT.R2H/GHFLT.R3L,6HFLT.R3H 

47A62 

47A63 =00 

47A6A FX.CCS: 

47A65 

A7A66 

A7A67 

A7A68 

A7A69 

A7A70 

A7A71 

A7A73 

U7U77 
ii7i,7^ 



;00 ; RESERVED OPERAND 

NEXT/JE.OPER. FAULT 

;01-- — - ; VALUE IS NEGATIVE 

CC ZLIT0C81, 

CLFAR FLA61,NEXT/FX. write. sec ; DEFlNuD IN FLOAT. MIC 

;10 ; VALUE IS 

CC ZLITOCA], 

CLEAR FLAG1,NEXT/FX. WRITE. SEC ; DEFINED IN FLOAT, MIC 

;11 - ; VALUE IS POSITIVE 

CC ZLITOCO:, 

CLEAR FLAG1.NEXT/FX. WRITE. SEC ; DEFINED IN FLOAT. MIC 



Cf'.T098.MCX 
GHROM.MIC 



MICfiO? 1M(01) ?8-NOV-83 
GH FLOAT Subroutines in ROM 



B 11 
16:30:35 ClOKX Rev 13.00. Clock rate = 160ns 
: Generalieed routines FX.MULSJGN 



Page 1161 



078C, O9O6,8C37,^0B0,O04?,O000,2 



0/80, US^6,8D/7,^OBO,A0^7,0000,? 



0/af, 0546,8t)?/,?OfiO,f.OA/,OOOe,t' 



Iv'Bf , UV06,8iy,^UbU,CO'.7,0000,^ 



■j:*/', u[)ac,(jf"'''6,^u^o,saM>\ou?7,9 



vVV9, vO80,Ot^6,^Oe0,t^v^/,OU0fJj 



TOC " GH FLOAT Subroutines in ROM : GeneraMzed routines FX.MULSIG/^ 

FX.MULSIGN 

This subroutine sets D and MTemp8 to 0/8000 and FLAGO =0/1 
for POST tive/negative sign of the result for DJVG,MULG/EMODG 



^7480 

A7A81 

-;7A82 

^7^83 

A743^ 

'!.7A85 

4 7^86 ; Input: 

C7A87 

-;7^88 

^7490 =00 

47491 FX.MULSJGN: 



I * 



flAGO and FLAG1 = sign of operands 1 and 2 



;00 

MCTEMP8] ZLJTOCOJ, 
CLFAR ADDUFLAGO), 
RETURN C+23 



;01 - 

MCIEMPSJ D ZLjn2C8], 
SET ADDITFCAGO), 
RETURN E+2] 



;10 

MET£MP8],D ZLJT12L8], 
SET AODITfCAGO), 
RETURN C+2] 



4749? 

4 7493 

47494 

47495 

4<^496 

4 7497 

4/498 

47499 

47S00 

47S01 

4750? 

47503 

47504 

47505 

47S06 

47SQ7 

47S08 

47509 

47510 

47511 

4751? 

47S15 FX.SLnP4: 

A7SU ;— — » 

47515 SL [11,] 

47S16 

^7517 FX,PL4: 

47513 

47519 PL [4], 

475<f0 RETURN f*U 



.11 

MCTEMP8] D ZLJTOrOJ, 
CLEAR AD517FLAG0), 
RETURN C+2D 



ANSWER JS POSITIVE 
SIGN BJT FOR ANSWER JN BIT 15 
ALSO USE FLAG FOR SIGN OF ANSWER 
RETS +? !!I 

ANSWER IS NEGATIVE 
SIGN BIT FOR ANSWER IN BIT 15 
ALSO USE FLAG FOR SIGN OF ANSWER 
RETS +2 :.'! 

ANSWER IS NEGATIVE 
SIGN BIT FOR ANSWER JN BIT 15 
ALSO USE FLAG FOR SIGN OF ANSWER 
RETS +2 III 

ANSWER JS POSITIVE 
SIGN BIT FOR ANSWER JN BIT 15 
ALSO USE FLAG FOR SIGN OF ANSWER 
RETS +2 !!l 



FOR SHARING WITH DIFFERENT RTNS 
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J 0790, 0580, OC37,O'^B0,00A7, 0078,0 



0791, 0080,0(57,0^80, ^0A7, 0078,0 



079c?, 0180,0C'i7,0''*B0,A0A7,0078,0 



U 0780, 0Ua0,0U36,Al30,00A7,e03F,9 



iJ 0781, 0D5E,8C37,0C30, 08^7, 00F8, A 



U 078-'., 0880, 0036, A030,08E7, 0077, D 



[) 077P, 0^86, 0036, 'iO^O, 0087, 0078, 5 



U 0785, 0980, 0C1^,0A71, 004 7, 0078,0 



A75?1 
A7522 
A7523 
A752A 
A7525 
A75?6 
A75?7 
A7528 
A7529 
47530 
A7531 
A7552 
47533 
47554 
47535 



TOC " GH FLOAT Subroutines in ROM : General ued routines FX.CVTS.CC 

**********»»**^******H**l>f*************)t******H***********A****** ****** ******* 

FX.CVTS.CC 

This subroutine sets the cc for integer results in CVTG/H 
to integer types and it tests for integer overflow. 
Input: 

FLAG? = if set is integer overflow 



1 1 



;01 • 

CC ZLiT0[4], 

0VER(fLAG2)?, 
NBXT/FX.INT.OVR.TST 



;10" 

CC ZLJT0C8J, 

0VER(FLAG2)?, 

NEXT/FX.1NT,0VR.TST 



FX.JNT.OVR.TST 

This entry is also used by EMODG and EMODH after all 
results have been written to determine if integer overflow 
has occurred and if so whether or not to honor the trap depending 
on the IV bit in the PSL. This is integer overflow -a TRAP condition 
***************************************************************************** 

47536 =00 

47537 FX.CVTS.CC: 

47538 ;00 '- 

47559 CC 2LJT0C0], 

47540 0VER(FLAG2)?, 

47541 NEXT/FX.INT.OVR.TST 
47542 
47543 
47544 
47545 
47546 
47547 
47548 
47549 
47550 
47551 

47552 = 

47553 =0*0 

47554 FX.JNT.OVR.TST: 

47555 ;0*0 

47556 jRDI 
47557 

47558 ;0*1 — 

47559 MCERRCOD] ZLiTOCID, 

47560 SET FLAG3: 

47561 NEXT/JE.ARITH.TRP 
47562 
47565 =1*0 

47564 FX.INT.UVR: 

47565 ; 1 *0 

47566 SET V 

47567 = 

47568 FX.TSTV.PSL: 

47569 ; 

47570 MCTEMPO] PSL 

47S71 
47572 

4P573 W8 MCTEMP01.AND.ZLIT0C20], 

47574 WxT/siE.O?, 

47575 NEXT/FX.INT.OVR.TST 



>0 VALUE POSITIVE 
TEST INTEGER OVERFLOW 

VALUE = 

TEST INTEGER OVERFLOW 

VALUE IS NEGATIVE 
TEST INTEGER OVERFLOW 



NOT INTEGER OVERFLOW 
FINISHED AN INSTRUCTION 

USED FOR AFTER TEST V 



OFF THE MAIN TRAP CODE 



USED WHEN TESTING FLAG2 
MUST TEST PSL BIT FOR TRAP 



GET PSL 

IS INTEGER OVERFLOW ENABLED 
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U 077E, OC8'iJ07?',OAB1,^0'i7,08?9,A 535* 



U 0?7f, 0884, 1077, 0AB1,C047, 0879, 8 335* 



47576 .TOC " GH FLOAT Subroutines in ROM : Parse routines FX.G0PER1 ,10,FX.G0P 



47578 
47579 
47580 
47581 
47582 
47583 
47584 
47585 
47586 
47587 
47588 
47589 
47590 
47591 
47592 
47593 
47594 
47595 
47596 
47597 
47598 
47599 
47600 
47601 
47602 
47603 
47604 
47605 
47606 
47607 
47608 
47609 



These routines used to parse GFLOAT operands into exp and fraction 

and to test for reserved operands. 

Input: for both FX.60PER1.10 and FX.60PER2.10 

P0P1C(FLAG4) - determines which routine =0/1 respectively 

PLATCH = 4,SLATCH = 11 
For FX.GOPER1.10 
Input 

Tempi, Temp3 = packed operand 
Output: 

Temp5 = exponent biased 

Tempi, Temp3 = fraction with overflow and hidden bit 

PLATCH changed to 22 

FLAGO = sign of operand 

FLAG2 = operand = condition 
For FX.GOPER2.10 
Input 

Tempi, Temp4 = packed operand 
Output: 

Temp7 = exponent biased 

Tempi, Temp4 = fraction with overflow and hidden bit 

PLATCH change-J to 22 

FLAGI = sign of operand 

FLAG3 = operand = condition 
For FX.GOPER.P0LY.AR6 

Input and Output same as above except 

RTemp8 gets the exponent 



FX. TYPE. HID 

used by FX.HOPl and FX.HOP? for deciding if overflow 
position to be present in fraction 

47610 =0 

47611 FX.GOPERIJO: 

4761 2 ; - 

47613 RCTEMP5] MCTEMPl].XZ, 

47614 FRO.FLTZ?, 

47615 NEXT/FX.GOPER1.20 
47616 

47617 FX.60PER2.10: 

47618 ;1 

47619 RiJEf^P?2 MCTEMP1J.X2, 

47620 FR0.FLTZ7, 

47621 NEXT/FX.G0PER2.20 



1ST OPERAND TYPE 

EXP TO T5 PL/SL=4/11. 

VALIDATE AND CHECK SIGN 



2ND OPERAND TYPE 

EXP TO T7 PL/SL=4/11. 



VALIDATE AND CHECK SIGN 
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GH FLOAT Subroutines in ROM : Parse routines FX.60PER1.20 



u 079A, 0C80,0036,A030,00A7,00FF,8 



U 0795, 08^6/1387, 0010, 00A7, 0079, F 



U 0796, 0C56, 1587, 0030, 00^7, 0054, 2 



U 0797, 0006, 1367,0010, 00A7, 0079, F 



07BA, 0586, 1C92,40B4,00A7, 0000,1 
U 07B5, 0D86,1E9?,0039,F8A7,0079,3 
ij C793, 0986, 1C52, 4080, 2047, 0000,1 



U 079F, 0180, 0EF6, 4470, 8047,0078,6 



U 07B6, 0486, 1137, 0030, C047, 0078, 5 
U 07B7, 0086,1137,0031,0047,0076,5 



;01 

MCTEMP1] MB.RR.16, 
SET FLAGD, 
NEXT/FX.G0PER12 



;10 ■ 

MCTEMP1] 0, 
SET FLAG2, 
NEXT/FX.ZER0TEMP3 



,11 

MCTEMP1] MB.RR.16, 
CLEAR FLSGO, 
NEXT/FX.60PER12 



47622 .TOC 

47623 =00 

47624 FX.GOPER1.20: 

47625 ;00 

47626 NEXT/IE. OPER. FAULT 
47627 
47628 
47629 
47630 
47631 
47632 
47633 
47634 
47635 
47636 
47637 
47638 
47639 
47640 
47641 
47642 

47643 =0 

47644 FX.TYPE.HJD: 

47645 ;0 

47646 MCTEMP1D MB.0R.ZLIT24C80J, 

47647 RETURN [+1] 
47648 

47649 FX.HJDBIT: 

47650 ;1 

47651 METEMP1] MB.AND.0LJT24C13F] 
47652 

47653 

47654 MCTEMP1] MB.0R.2LIT28L43, 

47655 RETURN C+1] 
47656 

47657 FX.60PER12: 

47658 ; - 

47659 PL \:22.2, 

47660 P0P1C(FLAG4)?, 

47661 NEXT/FX.GOPER1.30 
47662 

47663 =0 

47664 FX.GOPER1.30.' 

47665 ;0 

47666 MCTEMP1] (MB RCTEMP3]) .RR.P, 

47667 NEXT/FX.RIDBIT 
47668 

47669 ;1 

47670 MCTEMP1] (MB RCTEMP4]) .RR.P, 

47671 NEXT/FX.RIDB]T 



GH FLOAT Subroutines In ROM : Parse routines FX.60PER1 

RESERVED OPERAND 
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VALUE < 

ROT TO GET FRACTION EXTRACTED 

SET SIGN FLAG 

CONTINUE ON GETTING FRACTION 

VALUE = 

ZERO OUT WORKING TEMPS 

FLAG =0 

ZERO SECOND HALF AND RETURN 

VALUE > 

ROT TO GET FRACTION EXTRACTED 

CLEAR SIGN FLAG 

CONTINUE ON GETTING FRACTION 



FOR H FLOAT 
MERGE ONLY 



FOR G FLOAT 
EXTRACT AND MERGE 



SET UP FOR FRACTION EXTRACT 
WHICH ONE 



GET BITS 0--31 

ADD HIDDEN AND OVERFLOW BITS 

SECOND OPERAND TYPE 

GE1 BITS 0-31 

ADD HIDDEN AND OVERFLOW BITS 
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16:30:35 CLOKX Rev 13.00, Clock rate = 160ns 
: Parse routines FX.60PER2.20 



u 0798, 0C80, 0036, 4030, 0047, OOFF, 8 



U 0799, 00AE,13B7, 0010, 0047, 0079, F 



U 079A, 045E, 4567,0030, 0047, 006F,0 



U C79B, 080E, 1567,0010, 0047, 0079, F 



U 07A3, 0884,1077, 0A8?, 0047, 0879, 8 335* 



;01 

METEMP1] MB.RRJ6, 
SET FLAGT, 
NEXT/FX.60PER12 



47672 .TOG 

47673 =00 

47674 FX.60PER2.20: 

47675 ;00 

47676 NEXT/IE. OPER. FAULT 
47677 
47678 
47679 
47680 
47681 
47682 
47683 
47684 
47685 
47686 
47687 
47688 
47689 
47690 
47691 
47692 
47693 FX.GOPER.POLY.ARG: 

47694 

47695 RCTEMP8] MCTEMPID.XZ, 

47696 FRO.FLTZ?, 

47697 NEXT/FX.60PER2.20 



Page 
GH FLOAT Subroutines in ROM : Parse routines FX.6OPER2.20" 

RESERVED OPERAND 



1165 



;10- 

MCTEMP4] 0, 
SET FLAG3, 
NEXT/FX.ZER0TEMP1 



;11 

MLTEMP1] MB.RR.16, 
CLEAR FLS^31, 
NEXT/FX.G0PER12 



VALUE NEGATIVE 

ROT TO GET FRACTION EXTRACTED 

SET SIGN FLAG 

CONTINUE ON GETTING FRACTION 

VALUE IS ZERO 
ZERO OUT WORKING TEMP 
SET OPERAND IS FLAG 
ZERO OUT BITS 0-31 RETURN 

VALUE POSITIVE 

ROT TO GET FRACTION EXTRACTED 

CONTINUE ON GETTING FRACTION 



ARG ENTRY 

EXP IN RT8, PL/SL=4/11. 

VALIDATE AND CHECK SIGN 
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U 07B8, 0018, 29C2,4A7D,80A7, 0079, C 



U 07B9, 0A80, 0036, -^AFO, 0047, 0AF7,0 



U 079C, 0A8O,39C2,4A7D,8O47,007A,A 

U 079D, 0C86, 2137, 0030, C047,0A6E,E 

U 079E, OD86,3D91,0030,40''*7,0078,A 

U 07BA, 0A86, 2041, 003D, 8047, 045C,D 



U 07BB, 0086, 5B11,0B50, 0047, 087A,0 410* 



TOC " GH FLOAT Subroutines in ROM : Normalization FX.NORM.GFL " 

Normalization and packing routines for 6FL0AT instructions 
If enter at FX.NORM.GFL 
Input: 

Temp2,Temp3 = unnormalized fraction 
TempS = biased exponent with fudge factor for PLATCH 
D = 0/8000 depending on sign of result 
The fraction is normalized and the hidden bit removed. The value 
is then rounded (800 position in Temp3) and the carry if 
present propagated through the most significant bits and into 
the exponent. The value of PLATCH is added to the exponent 
and the result is tested for under or overflow . If not 
detected the packing operation is undertaken with SLATCH set to 12 
and the value of D merged into the result. 



;0- 



PL MSS METEMP2J, 
CLEAR FLAG3, 
WX NE.O'' 
NEXT/FxiNORM.GFL.IO 



;1"- 

PUSH,INTPEND OR TIMER?, 

NEXT/IE. SERV. IP. TS2 



47718 
47719 
47720 
47721 
47722 
47723 
47724 
47725 
47726 
1,1121 
iiin% =00 

47729 FX.NORM.GFL. 10: 

47730 ;00 — 

47731 PL MSS MCTEMP3], 

47732 WXTNE.O?, 

47733 NEXT/FX.NORM.6FL.50 
47734 
47735 
47736 
47737 
47738 
47739 
47740 

47741 = 

47742 =0 
47743 
47744 
47745 
47746 

47747 FX.NORM.GFL. 20: 

47748 ;1 

477^9 MCTEMP5] MB+PL, 

47750 SIZECWORD], 

47751 SIGND CMP?, 

47752 NEXT/FX.NORM.GFL.30 



• 01 - 

MCTEMP2] (MB RCTEMP33) .RR.P, 
PUSH,NEXT/FX.T3ZER0 

;10- 

MCTEMP3] MB+ZLIT8C8J 



; 

M[TEMP2] MB+RCZEROD+ALKC, 
PUSH, NEXT/FX. NORM. ADD. ALKC 



ENTRY TO NORMALIZATION ROUTINE 
ANY BIT SET IN BITS 0"31 
BE SURE FLAG CLEAR 

CONTINUE ON 

INT OR TIMER TEST ENTRY 
RETS -1 IF TIMER ONLY 



NO 1 BIT SET IN 0~31 
CHECK BITS 32-63 

CONTINUE LOOKING 

EXTRACT FRACTION FROM OITS 0-31 
GETS RID OF HIDDEN BIT TOO 
GET BITS 32-63 



ROUND FRACTION (800) 



PROPAGATE CARRY INTO BITS 0-31 
ADD TO EXPONENT 



ADD FACTOR TO EXPONENT 
LOOK FOR UNDER OR OVERFLOW 
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GH FLOAT Subroutines in ROM : Normalization FX.N0RM.6FL 



U 07A0, 0180, 5D92,0A77,C0A7, 0076, E 
U 07AU O88A,05B7,003O,80A7,005C,B 
U 07A2, 088A,05B7,0030,80A7,005C,E 



U 07A4, 0C8A, 0587, 0080,8047, 0000,1 
U 07A5, 0886, 3137,0030, 8047, 046B,D 

U 07A6, 0586, 5C10, 0011, 0047, 0078, 8 



47753 .TOC 

47754 =00 

47755 FX.NORM.6FL.30: 



47756 
47757 
47758 
47759 
47760 
47761 
47762 
47763 
47764 
47765 
47766 
47767 

47768 = 

47769 =00 

47770 FX.NORM.GFL.50: 
47771 

47773 
47774 
47775 
47776 
kllll 
mill 
47779 
47780 
47781 
47782 
47783 = 



Page 

GH FLOAT Subroutines in ROM : Normalization FX.N0RM.6FL " 

> MUST CHECK FOR OVERFLOW 



1167 



;00- 

we MCTEMP5J-AND.ZLIT8L0F8J, 

WXTNE.O?, 

NEXT/FX.PACK.6FL.15 



;01 

RCTEMP2] 0, 
NEXT/FX.TESTPSL 



;10 

RCTEMP2] 0, 
NEXT/FX.TESTPSL 



;00 

RCTEMP2].0, 
RETURN C+1J 



• 01 

MCTEMP3D (MB RCZER03) ,RR.P, 
PUSH,NEXT/FX.T3T0T2 



;10 

MCTEMP53 MB-ZL1T0C20J, 

SIZELW0R5], 

NEXT/FX.NORM.GFL.20 



=0 UNDERFLOW 

CLEAR OUT BITS 0-31 

SEE IF FAULT ON U.IDERFLOW 

<0 UNDERFLOW 

IF UNDERFLOW FAULT ENABLE NO RETURN 

OTHERWISE RET TO CALLING RTN 



NO BITS SET ANS IS 
BOTH WORDS ZERO 



BIT FOUND IN BITS 32-63 
EXTRACT FROM BITS 32-63 
EXTRACT T3 INTO T2 AND T3 =0 

ADJUST EXP 

FOR THE EXTRA 32 BITS 

NO NEED TO ROUND 
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U 07BC, 008A,51F7,0030,80A7,007A,8 
U 07BD, 008^,21F7,0030,C047,007A,7 

U 07A7, 0^86,3387, 0010, OOA7,007B,C 



U 07BE, 0080, 0F76, 4030, 60A7,007B,D 



U 07BF, 0549, BC10, 0030, 24A7,O0FF,B 



U 07A8, 0886,2362,4090,0047,0000,1 



GH FLOAT Subroutines in ROM 



47784 .TOC 

47785 =0 

47786 FX.PACK.GFL: 

47787 ;0 

47788 R[TEMP2] (MCTEMP5] RB).RR.S, 

47789 NEXT/FX.PACK.GFL.30 
47790 

47791 FX.PACK.GFL.10: 

47792 ;1 

47793 RCTEMP3] (MCTEMP23 R8).RR.S 
47794 

47795 FX.PACK.GFL.12: 

47796 ; - 

47797 MCTEMP3] MB.RR.16, 

47798 NEXT/FX.PACK.GFL 
47799 

47800 

47801 =0 

47802 FX.PACK.GFL.15: 

47803 ;0 

47804 SL C12.], 

47805 NE5?T/FX.pACK.GFL.10 
47806 

47807 ;1 

47808 VA MCVAD-ZLIT0E4J, 

47809 SET FLAGl, 

47810 NEXT/IE. FLOV. FAULT 
47811 

47812 FX.PACK.GFL.30: 

4781 3 

47814 MCTEMP2] D.OR. (MB.RR. 16) , 

47815 RETURN C+ID 



: Packing FX.PACK.6FL 



EXTRACT BITS 0-31 

CONTINUE 



POSITON BITS 32-63 



ROT BITS 32-63 
CONTINUE WITH BITS 0-31 



NO OVERFLOW 

SET UP FOR PACKING 



OVERFLOW 

DO THIS FOR POLYG 

OFF TO FAULT HANDLER 



MERGE BITS 0-31 WITH SIGN IN D 
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U 07B0, 088A,3592,A030,80A7,007C,6 

U 07C6, 008A,'^592,A030,COA7,007C,7 
U 07C7, 008A, 5592, A031, 0047,007c, 8 

U 07C8, 008A,05B7,00B1,A0A7,03FF,F 

U 07C9, 0C86,3137,0031,00A7,007C,A 

U 07CA, OA86,A137,0031,AOA7,007C,B 

U 07CB, 0C86, 5137, 00BD,80A7, 0000,1 

U 07CC, OA86,A0A1,003D,8OA7,007C,D 
U 07CD, 0086,30A1,003D,80A7,007C.E 
U 07CE, OC86,20A1,003D,80A7,007C,F 



U 07CF, 0A86,80A1,00AD,98C7, 0000,1 



SOME OTHER SHORT SUBROUTINES 



MOVE DATA DOWN 



MOVE DATA DOWN 



A7816 .TOC " 6H FLOAT Subroutines in ROM : Generalized routines 

A 78 17 •*****************************************«'[*''(********************************* 

A7818 

A7819 

A7820 

A7821 

A7822 

A 7823 ■************A**************************************ifc************************* 

A782A '.RE6I0N/GHFLT.RlL,GHFLT.RlH/GHFLT.R2L,GHFLT.R2H/GHFLT.R3L,GHFLT.ft3H 

A7825 

A7826 FX.ADJTMPS.LFT2: 

A7827 ; ■ 

A7828 RCTEMP2] MCTEMP3: 

A7829 

A7830 FX.ADJTMPS.LFT: 

A7831 

A7832 RCTEMP3] METEMPAD 

A7833 

A783A ; • 

A7835 RCTEMPAD MCTEMP53 

A7836 

A7837 FX.T5ZER0: 

A7838 ; 

A7839 RCTEMP53 0, 

A78A0 RETURN C=1] 

A78A1 

A78A2 FX.LFTSHFT3: 

A78A3 ; ■ 

A78AA MCTEMP3] (MB RCTEMPAJ) .RR.P 

A78A5 

A78A6 FX.LFTSHFTA: 

A78A7 ; - • 

A78A8 MCTEMPA] (MB RCTEMP5]) .RR.P 
A78A9 

A7850 ; • 

A7851 MCTEMP5] (MB RCZERO]) .RR.P, 

A7852 RETURN [+1] 

A7853 

A785A FX. PROP. CRY; 

A7855 

MCTEMPA] MB+RCZEROD+ALKC 



RETS -I !!!i!l 



LEFT SHIFT THE DATA 



A7856 
A7857 
A7858 
A7859 
A 7860 
A7861 
A7862 
A7863 
A786A 
A7865 
4 7866 
A7867 
A7868 



MCTEMP3:.MB+RC2EROJ+ALKC 
MCTEMP2] MB+RCZERO]+ALKC 



MCTEMP8] MB+RCZER03+ALKC, 
SIZECL0NC3, 
ALUS SIGND, 
RETURN C+IJ 



CARRY FROM ROUND POSITION 



INTO EXP 

SAVE SIGN VALUE 
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U 07D0, 088A,A137, 0031, ADA?, 007D,1 

U C7D1, O88A,3137,0031,00A7,0O7D,2 

ij 07D2, 0C84, 2137, 00B0,C0A7, 0000,1 

U 07D3, OC86,53B7,0010,OOA7,007D,A 

U 07D4, OO86,';3B7,001O,00A7,007D,5 

U 07D5, 0886,3387,0090,00^7,0000,1 



U 07D6, 0180, 0EF6, 4030, 00^7, 007D, 7 



U 07D7, 0980, 0F76, 4080, 78A7,0000J 



U U7D8, 0884,0587,0083,0047,0000,1 



47869 .TOC 
47870 

47871 FX.ADJTMPS.RT5: 

47872 ; 

47873 RCTEMP5] (MCTEMP4] RB).RR.P 
47874 

47875 FX.ADJTMPS.RT4: 

47876 

47877 RETEMP4] (MCTEMP33 RB).RR.P 

47878 

47879 FX.ADJTMPS.RT3: 

47880 ; 

47881 RCTEMP3D (MCTEMP2J R8).RR.P, 

47882 RETURN [+13 
47883 

47884 FX.R0TTMP.T5T3: 

47885 ; 

47886 MCTEMP5] He.RR.16 
47887 

47888 ; 

47889 MCTEMP4] MB.RR.16 
47890 

47891 

47892 MCTEMP3] MB,RR.16, 

47893 RETURN [+13 
47894 

47895 
47896 

47897 FX.PL0SL15: 

47898 ;— - ™ 

47899 PL CO] 
47900 

47901 FX.SL15: 

47902 ; - 

47903 SL [15.3, 

47904 RETURN [+13 
47905 

47906 FX.2ERORT12: 
47907 

47908 RCTEMP12] 0, 

47909 RETURN [+T3 



GH FLOAT Subroutines in ROM : Generalized routines 

; EXTRACT THE RIGHT PARTS 



SHIFT VALUE TO THE RIGHT 



ROT THE TEMP 



CMT098.MCX 
GHROM.MIC 
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GH FLOAT Subroutines in ROM 
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•J 07C0, OD16,8D90,0';7?,OOA7,007C,2 



U 07C1, 0D86,8D90, 0052, 0047, 0070,9 



u 07D9, 0116,0137, 0031, OOA7,007A, 9 



U 07A9, 0A8O,8BC3,0DF0,0OA7,087A,C 377* 



0?f<f<, 00S0,05BE, 4030, 8467,0476,0 
U 07AB, 0886,8587,0060,0047,0000,1 



47910 
47911 
47912 
47913 
479U 
47915 
47916 
47917 
47918 
47919 
47920 
47921 
47922 
47923 
47924 
47925 
47926 
47927 
47928 
47929 
47930 
47951 



TOC ■* GH FLOAT Subroutines in ROM : HFLOAT to Integer FX.CVTFI .HSL8. 20 

This subroutine converts HFLOAT type operands to integerCCVTH to x 
and EMODH), The initial test for Exp>=0 is performed in GHWCS.MIC 
Only if the exp is representable in 7 bits (less than 128) is 
this routine entered to find the integer bits of significance 
and to window the fraction correctly all other cases have Os for 
integer and fraction parts. 
Input: 

MTemp8 - exponent unbiased 

TempO - constant of 32 incremented by 32 for each iteration 

STEPC - 6 for tt tries for positioning tow order bits 

Temp2-5 - fraction with bit 31 of T2 most significant bit 

MDR - 

FLAG2 - 

FLAG4 - to determine if round or truncate (1/0 respectively) 



Output: 



bit 31 of T2 



MDR = integer 

T2-T5 - fraction positioned with most significant 

FLAG2 = used to signify integer overflow 

****^V**l^*iV*********1(^l^*^^t*r*^*l(**l^f*****Al^^lt****1^r*******c****^l ******************** ^V* 

47932 07C0: 

47933 FREE.07C0: 

47934 ;0— — 

47935 MCTEMP8] MB-ZLIT8C40J, 

47936 CLEAR FLSg2, 

47937 FLAG4?,NEXT/FX.CVTFI,HSU8.110 
47933 

47939 07C1: 

47940 FREE.07C1: 

47941 ;1 

47942 MCTEMP8] MB-2L JT8C40], 

47943 NEXT/FX.CVTFI.HSUB.10 
47944 

47945 FX.CVTFI.HSU8.10: 

47946 ;— 

47947 MCTEMPO: ZLIT0E20], CLEAR FLAG2 

47948 =00 

47949 =01 

47950 FX.CVTFI.HSUB.20: 

47951 '01 

47952 PL RCTEMP01-MCTEMP8], 

47953 EXPONENT RANGE?, 

47954 NEXT/FX.CVTFI.HSUB.50 
47955 

47956 FX.CVTFI.H';UB.30: 

47957 ;10 

47958 MDR RCTEHP2], 

47959 SET"0VER(FLAG2), 

47960 PUSH,NEXT/FX.ADJTMPS.LFT2 
47961 

^7962 ; 1 1 

47963 MCTEMP8] 0, RETURN [+1] 



EXP <0 NO INTEGER 

IS ROUND BIT CLEARED OR NOT 



EXP >=0 
REMOVE BIAS 



CONSTANT lU TEMP (32.) 



RANGE OF EXP 



NOT DONE CHECKING FOR RANGE 
PUT INTO WORKING TEMPS 
DEFINITE OVERFLOW 
SHIFT LEFT BY 32 

DONE CHECKING ALL 
ZERO OUT EXP 



CMT098.MCX 
GHROM.MIC 



U 07AC, 0A86,85B7,0030,00A7,007D,A 

U 07AD, OC8O,05BE,A5BO,8^67,0O78,2 
U 07AE, 0086,8587, 0OBO.0^E7, 0000.1 

U 07AF, 0586,0C1U0331,00A7,007A,A 
U 07DA, 0C81,?137,0030.8A67,007D,8 
U 07DB, 0C86,?137,00i0,C0^7,007C,9 

U C/C^, 0880, 0036, 40B0,00A7,0000J 
u 07C3, 0C8^, 0587, 00B0,80-;7, 0000,1 



;01 ■ 

MOR RCTEMP2], 

FLA5<2-0>?, 

NEXT/FX.CVTFJ.CHKOVR 



;10 

MCTEMP8] O.MDR 0, 
RETURN [+1] 
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GH FLOAT Subroutines in ROM : HFLOAT to Integer FX.CVTF J.HSU8.20 

A796A .TOC " GH FLOAT Subroutines in ROM 
47965 

47966 =00 

47967 FX.CVTFJ.HSU8.50: 

47968 ; 00 ■ 

47969 MCTEMP8] 0, 

47970 NEXT/'-X.CVTFI.HSUeJOO 
47971 
47972 
47973 
47974 
47975 
47976 
47977 
47978 
47979 
47980 
47981 
47982 
47983 
47984 
47985 

47986 FX.CVTFJ.HSU8J00: 
47987 

47988 MDR (MEMDR] RCTEMP2]) .RR.P 
47989 
47990 

47991 M[TEMP2] (MB RCTEMP3]} .RR,P, 

47992 NEXT/FX.LFTSHFT3 
47993 

47994 =0 

47995 FX.CVTF1.HSU8.110: 

47996 ;0— - — — 

47997 RETURN [+1] 
47998 

47999 ; 1 

48000 R[TfMP2] 0, 

48001 RETURN C+1D 
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;11 

MCTEMPO] MB+ZLIT0C20], 
D8Z STEPr?, 
NEXT/FX.CVTFI.HSUB.30 



EXP <1-31> 
ZERO OUT EXP 



EXP=32 (WB=0) 

GET INTEGER 

START CHECK FOR OVERFLOW 



EXP=0 (WB=32) 

WB >32 EXP >32 
DONE CHECKING 

GET THb INTEGER 



GET BITS 0-51 

GET REMAINING BITS 



OONT CLEAR ROUND BIT 
CLEAR ROUND FOR CVTRHL 



CMT098.MCX 
GHROM.MIC 
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u 0782, 0050,05BE,A030,8A67,007B,2 



U 0783, 0010, 05BE, 4^70,8^67, 007c, 4 
U 0786, 0C80,2002,^03D,8A67,007a,2 
U 0787, 0C80,2002,^03D,8A67,007B,2 



U 07C^, 0^.8^,OSF7,0A5O,80A7,087e,2 331* 
U 07C5, 0120, 0EF6, ^030, F8<7,007D,C 

U 07DC, 0886, 2137, 0A70,C0A7, 0078, 2 



u 0761, 0886, 85B7,00B0,00A7, 0000,1 

U 07B2, OO86,25BE,^*O3O,C0A7,O^7t,6 
u 0763, 0^50,0036,^030,00^7,0076,2 



48002 .TOC 
-^8005 =010 
4800A FX.CVTFi.CHKOVR: 



GH FLOAT Subroutines in ROM 
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A8005 
48006 
48007 
48008 
48009 
48010 
48011 
48012 
48013 
48014 
48015 
48016 
48017 
48018 
48019 
48020 
48021 
48022 
48023 

48024 =0 

48025 FX.CVTFJ.CHK0VR.10: 



;010- 

Mt)R RCTEMP2], 

SET'OVERCFLAGil'., 

NEXT/FX.CVTFI.CHKOVR.20 



;011 ■ 

MDR RCTEMP2], CLEAR FLAG2, 

P0PTC(FLAG4)?, 

NEXT/FX.CVTFI.CHK0VR.10 



;110 ■ 

MOR MCTEI«*P2], 
NEXT/FX.CVTFI.CHKOVR.20 



;111 • 

MDR MCTEMP23, 
NEXT/FX,CVTFI.CHKOVR.20 



;0- 



R[TEMP2] RB.ASL.1, 

WX.NE.C: 
NEXT/FX.CVTFI.CHKOVR.20 



;1 

PL [1F3, 

CLFAR P0P1C(FLAG4) 



MCTEMP2] (MB R[rEMP3:).RR.P, 

WX.NE.O?: 

NEXT/FX,CVTFI,CHKOVR.20 



48026 
48027 
48028 
48029 
48030 
48031 
48032 
48033 
48054 
48055 
48056 
48057 
48058 
48039 

48040 =00 

48041 =01 
48042 
48043 
48044 
48045 

48046 FX.CVTFI.CHKOVR. 20: 

48047 ;10-- — 

48048 MCTEMP2] RCTEMP3j, 

48049 PUSH,NEXT/FX.ADJTMPS LFT 
48050 

48051 ;11 — 

4805? SET 0VERCFLAG2>, 

48053 NEXT/FX.CVTFi.CHKOVR.20 



;01 

MCTEMP8] 0, 
RETURN [+1] 



FLAG 2/0=0 
INTEGER TO MDR 
OVERFLOW TIME 



-2**32 

INTEGER 

TRUNCATE OR ROUND 



PREVIOUS OVERFLOW TIME 
INTEGER TO MDR 
CONTINUE ON 

PREVIOUS OVERFLOW TIME 
INTEGER TO MDR 
CONTINUE ON 



TRUNCATE 

PREVIOrSLY 80 REMOVING BIT 

IF "2*^32 ONLY 



ROUND 

SET UP TO GET ROUND BIT 

GET RID OF SIGNAL 



GET BITS 0-31 
CONTINUE TESTING 

CLEAR EXP 



BUS 0-51 TO T2 
OTHER BITS AND RET-1 

OVERFLOW TIME 
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^80^\* This page intentionally left blank, 



CMT098.MCX 
FILLER.MK 



MICRO? 1M(01) 
FILLER, MIC 



28-N0V-83 16i30:35 



12 
CLOKX 



Rev 13.00, Clock rate = 160ns 
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^8058 

A8060 

';8061 

^806? 

^8065 

A806A 

^8065 

^8066 

^8067 

^8068 

^8069 

A8070 

48071 

A807? 

48073 

48074 

48075 



N081N 
TOC " 

REV 

16 

15 
14 
15 

^2 
11 

10 
09 
08 
07 
06 



48054 .TOC 

48055 .TOC 

48056 ; 
48057 



"fILLER.MIC" 
"REVISIOM 16.0" 

Gerard Koeckhoven, 



CHARUE MCDOWELL 



Revision history" 
EXPLANATION 

Remove 0FFA,0FF7 for mem mana 
crossing page boundary and mo 
Remove words for CMT061 . 
Remove words for CMT059 
Remove words for CMT058 
Remove and add words to 
Remove and add words to 
Delete words for rev 55 
Delete words for rev 54 
Delete words for rev 51 
Delete words for rev 49 
Initial release. 



lement fix 

li fyiing destination 



filler for 
filler for 
changes, 
changes . 
changes, 
changes. 



CMT057 
CMT056 



; 48076 



.8IN 



CMT098.MCX 
FILLER. MIC 
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Filler 



: Filler words for unused control store 
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^ 07F;?, 0986,BC37,0055,C0A7,017F,9 

U Q7F5, OD86,BC37,O036,A0';7,017F,9 

U 07F^, 0986,BC37,0036,C047,017F,9 

07F5, 0D86,BC37,0037,C0A7,017F,9 

U OFF?, 0086,BF37,003U00A7,017F,9 

U OFFA, OD86,BF37,O032,O0A7,017F,9 



;A8100 
;48101 



: Filler words for unused control store' 



A8077 .TOC " Filler 

48078 

48079 ■**************■*-**♦********************************************************•*** 

A8080 ' 

48081 .REGi0N/0J7FF 

48032 



48083 
48084 
48085 
48086 
48087 
48088 
48089 
48090 
48091 
48092 
48093 
48094 
48095 
48096 
48097 
48098 
48099 



MCERRCOD3.2L J T0C184. J, NEXT/IE. UNUSED. CS 
MCERRCODD.ZL I T0C200. 3, NEXT/ JE.UNUSED.es 
M[ERRCOD]_ZL I T0C21 6.3, NEXT/IE. UNUSED. CS 
MCERRCODl.ZL I T0C248.], NEXT/IE. UNUSED. CS 
MCERRC0D3.0L I n 6C32. J, NEXT/ IE, UNUSED. CS 



MCERRCODD.OL I T16C64. J, NEXT/IE. UNUSED. CS 
END OF FILLER, MJC 



07F2 
07F3 
07F4 
07F4 
0FF7 
OFFA 



; CMT098.MCX 


ALPCTL 


DIVDA 


DIVDS 


DIVFAST+ 


DIVFAST- 


DIVSLOW+ 


DIVSLOW- 


MULFAST+ 


MULFAST- 


MULSLOW+ 


MULSLOW- 


NOP 


REM 


WB ALUF 


WB'ALUF.D S 


WB"ALUF.Q D S 


WB'ALUF.Q'S" 


WB"LOOPF 


WB'LOOPF.D 


WB LOOPF.Q'O 


wb"loopf.q"d 


WX_.NOT.S 


WX D .NOT.S 


WX D'OSL.SQL 


WX D DSL.SQR 


WX"D"DSR.SQL 


WX"D"DSR.SQR 


WX"0~Q.Q D 


WX"D"Q.Q~M 


WX"D"Q .^OT.S 


wx"d'q"s 


wx~d~rTq D 


WX"D"R.Q"M 


WX~:)"R.Q"XM 


WXiDlS 


WX D S-Q 


wx"d"s.q"r 


WX D"S.Q'XM 


wx"qTq^d" 


WX Q.Q M 


WX"Q .^OI.S 


WX"Q"S 
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2599 # 
























2650 # 


14478 






















2651 tt 


14460 






















2645 n 


9552 


9589 


9594 


9599 


9606 


9612 


9617 


13079 








2647 H 


9563 


9579 


9623 


9628 


9633 


9640 


9646 


9651 








2646 # 
























2648 # 
























2641 # 


9168 


9173 


9178 


9183 


9189 


9194 


9198 


9202 


12849 


14207 


14218 


14233 


14253 


14670 


15781 


















2643 # 


9207 


9212 


9217 


9222 


9228 


9233 


9237 


9241 








2642 # 
























2644 # 
























2600 tt 


5324 


9399 


9485 


14716 


14744 


14857 


14872 


16915 


16978 


18375 


18476 


18479 


18491 


18494 


18506 


18509 


18682 


22098 


37403 


37779 


37862 


38761 


38922 


39152 


39879 


39913 


39969 


















2649 # 


9453 


9464 


9470 


42118 


42124 


42133 












2636 n 


22920 


22976 




















2638 tt 
























2639 tt 
























2657 # 
























2632 tt 
























2634 ft 
























2633 it 
























2635 it 
























2625 tt 


9710 


9799 


9843 


35319 


35347 


55363 


35976 


56068 


38087 


38209 


38822 


41438 
























2623 tt 
























2627 tt 
























2628 tt 
























2629 tt 
























2630 tt 
























2601 tt 


15379 


34999 


35008 


35325 
















2602 tt 


15684 


35038 




















2622 tt 
























2618 tt 


41321 


46466 


46550 


46555 
















2603 tt 
























260^ tt 


9124 


9476 


13069 


















2605 tt 


9300 






















2619 # 


5917 


5943 


5991 


7048 


9735 


11885 


12510 


12516 


12699 


12703 


12709 


12715 


12721 


12724 


12729 


12734 


14086 


14116 


14739 


14835 


14840 


15123 


15351 


15366 


15678 


15740 


16059 


16063 


16560 


23338 


23353 


35126 


35515 


35588 


36667 


38419 


^2772 


42920 


43061 


43116 


46162 


46344 


46352 


46716 


46724 


46739 


47062 


47493 


47498 


47503 


47508 


















2606 tt 
























2607 tt 


15519 






















2608 # 
























2609 tt 


8350 


8435 


9335 


9669 


9725 


9730 


9834 


9839 


17595 


19278 


21010 


21015 


25620 


29457 


33556 


34960 


34977 


34990 


35017 


36625 


41314 


41819 


41829 


41855 


42147 






















2610 tt 


9665 


14052 


14062 


14073 


20103 


21762 


21852 


44450 








262^ tt 
























2620 tt 


5559 


5565 


5582 


7^29 


9603 


9637 


9693 


9754 


9786 


9808 


12056 


12140 


12887 


12957 


12962 


12967 


13317 


13330 


13336 


13954 


13973 


13990 


15356 


15362 


15371 


15375 


16113 


16136 


19041 


19052 


19076 


19166 


27838 


27848 


27854 


27858 


28176 


28725 


29380 


33207 


36673 


36847 


41170 


41761 


41770 


41781 


46299 



; CMT098.MCX 


M1CR02 1M(01) 


28-N0V-83 16:30 


F 12 
:35 CLOKX Rev- 


13.00, 


Clock rate = 160ns 
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# 
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Field Names and 


Defined 


Values 












J i\j r\ r\ r\ 


46394 

2611 ft 

2612 ft 


46419 

5611 

9510 


46444 


46478 


47345 
















WX R.Q D 
WX^R.QlM 


9697 


18459 


18464 


18469 


40333 


42597 


42735 


42752 


42757 


42762 




42881 


42900 


42905 


42910 


43041 


43046 


43051 


43139 


44348 


44352 


44386 


44401 




44409 


44819 


44824 


44855 


44869 


44877 


44932 


44963 


44977 


44985 


45021 


45279 




45308 


/;5323 


45331 


45354 


45359 


45392 


45407 


45415 


45446 


45494 


45502 


45515 




45821 


45852 


45866 


45874 


45898 


45903 


45959 


45967 


46008 


46012 


46057 


46065 


WX R.Q XM 


2613 ft 
























WX^S 


2621 ft 


5327 


5352 


5357 


5362 


5365 


5384 


5402 


5413 


5431 


5471 


5476 




5488 


5503 


5515 


5519 


5523 


5530 


5534 


5600 


5605 


5617 


5662 


5687 




5723 


5731 


5898 


5912 


5927 


5929 


5933 


5939 


5951 


5954 


5957 


5960 




5963 


5966 


5973 


5977 


6127 


6132 


6142 


6148 


6155 


6159 


6163 


6166 1 




6174 


6221 


6224 


6232 


6235 


6239 


6243 


6247 


6251 


6255 


6264 


6273 j 




6288 


6292 


6302 


6306 


6316 


6320 


6330 


6334 


6344 


6348 


6358 


6362 i 




6372 


6376 


6386 


6390 


6400 


6404 


6414 


6418 


6432 


6482 


6486 


6502 1 




6527 


6535 


6556 


6580 


6600 


66-: 2 


6617 


6620 


6651 


6660 


6665 


6685 i 




6707 


6752 


6769 


6782 


6790 


6800 


6803 


6825 


6831 


6857 


6931 


6964 : 




6972 


6977 


7013 


7021 


7036 


7094 


7113 


7160 


7169 


7173 


7176 


7234 i 




7263 


7267 


7275 


7279 


7283 


7309 


7382 


7389 


7398 


7404 


7409 


7416 




7419 


7426 


7432 


7437 


7444 


7453 


7458 


7465 


7475 


7488 


7498 


7503 




7510 


7520 


7525 


7532 


7542 


7547 


7556 


7568 


7577 


7588 


7594 


7638 




7651 


7663 


7686 


7705 


7756 


7761 


7768 


7781 


7786 


7792 


7812 


7860 




7871 


7895 


7899 


7919 


7943 


7949 


7958 


7967 


7985 


8008 


8013 


8024 




8050 


8093 


8163 


8167 


8173 


8186 


8190 


8194 


8205 


8496 


8510 


8521 




8526 


8535 


9031 


9034 


9103 


9115 


9686 


9702 


9716 


9741 


9747 


9763 ! 




9773 


9781 


9795 


10683 


10697 


10738 


10745 


10770 


10808 


10820 


10872 


10909 ! 




10914 


10925 


10929 


10933 


10976 


10981 


11029 


11034 


11092 


11106 


11114 


11121 i 




11149 


11154 


11166 


11177 


11238 


11250 


11373 


11379 


11383 


11386 


11454 


11458 




11550 


11639 


11760 


11774 


11793 


11803 


11816 


11880 


11982 


12051 


12061 


12069 




12127 


12135 


12145 


12154 


12165 


12389 


12410 


12541 


12545 


12565 


12569 


12590 




12603 


12606 


12611 


12615 


12645 


12838 


12891 


12949 


12977 


12982 


12988 


13056 




13151 


13227 


13312 


13323 


13342 


13346 


13355 


13360 


13366 


13371 


13374 


13448 i 




13688 


13692 


13706 


13715 


13761 


13780 


13861 


13949 


13959 


13968 


13977 


13981 1 




13986 


14112 


14304 


14323 


14418 


14424 


14500 


14505 


14512 


14519 


14645 


14655 i 




14665 


14695 


14728 


14850 


14935 


14959 


14964 


14970 


15108 


15118 


15136 


15140 ; 




1S146 


15156 


15161 


15169 


15187 


15197 


15212 


15215 


15220 


15225 


15231 


15242 • 




15308 


15313 


15393 


15398 


15476 


15480 


15689 


15724 


15746 


15752 


15775 


15786 i 




15846 


15868 


16025 


16039 


16047 


16069 


16198 


16230 


16246 


16273 


16287 


16419 : 




16435 


16477 


16486 


16555 


16578 


16588 


16633 


16649 


17004 


17048 


17117 


17122 ' 




17294 


17321 


17326 


^7552 


17474 


17511 


17516 


17527 


17546 


17562 


17601 


18290 1 




18334 


18395 


18423 


18430 


18435 


18442 


18447 


18454 


18482 


18486 


18497 


18501 




18512 


18516 


18659 


18663 


18698 


18702 


18707 


18714 


18723 


18729 


18734 


18738 ' 




18742 


18746 


18750 


18754 


18757 


18761 


19047 


19060 


19070 


20183 


20468 


20560 




20564 


20597 


20613 


20622 


20632 


20642 


20652 


20662 


20671 


20681 


20691 


20701 




20711 


20720 


20965 


20972 


20975 


21115 


21136 


21259 


21910 


21968 


22428 


22435 




22450 


22454 


22481 


22485 


22545 


22637 


lltll 


22781 


22929 


22933 


22946 


22999 1 




23004 


23078 


23128 


23133 


23237 


23245 


23278 


23283 


23437 


23509 


23680 


23688 1 




23922 


23932 


23946 


24098 


24422 


24462 


24471 


24477 


24494 


24525 


24540 


24675 ' 




24692 


247^1 


24744 


luim 


24760 


24774 


24785 


24805 


24815 


24868 


24973 


24983 i 




25001 


25022 


25030 


25040 


25050 


25061 


25075 


25095 


25109 


25119 


25161 


25196 




25210 


25276 


25288 


25299 


25367 


25634 


25648 


25713 


25790 


25796 


25931 


25935 




25953 


25957 


25973 


25994 


26002 


26006 


26009 


26017 


26029 


26142 


26146 


26295 




2634 5 


26353 


26357 


26361 


26364 


26370 


26373 


26500 


26504 


26512 


26581 


26607 




26819 


26895 


27013 


27017 


27022 


27026 


27043 


27051 


27055 


27086 


27101 


27140 




2729B 


27417 


27420 


27494 


27506 


27520 


27665 


27674 


27686 


27711 


27720 


27731 
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WX S.Q Q 



2iim 

279^5 
28187 
28573 
29074 
29391 
29818 
301 OA 
30387 
30658 
31221 
31626 
32085 
322U 
32288 
32545 
32746 
33182 
33533 
34362 
34740 
35122 
35445 
35570 
35837 
35934 
36106 
36287 
37374 
37640 
37961 
38160 
38546 
38751 
39500 
40194 
40497 
40609 
41377 
41683 
45669 
46279 
46475 
46635 
46807 
46925 
47139 
47200 
47265 
47411 
47613 
47762 
47877 

48000 
2614 tf 



27778 

27983 

28213 

28703 

29089 

29424 

29927 

30108 

30391 

30728 

31238 

31629 

32115 

32234 

32420 

32564 

32888 

33190 

33538 

34387 

34744 

35213 

35450 

35574 

35841 

35938 

36111 

36299 

37400 

37646 

37964 

38202 

38551 

38827 

39923 

40244 

40502 

40625 

41404 

41726 

45677 

46305 

46492 

46642 

46810 

46947 

47153 

47211 

47268 

47415 

47619 

47766 

47881 

48027 

7740 



27800 

28007 

28263 

28713 

29100 

29485 

29953 

30113 

30395 

30745 

31441 

31634 

32122 

32237 

32423 

32567 

32893 

33198 

33562 

34504 

35026 

35256 

35459 

35579 

35849 

35951 

36115 

36335 

37426 

37661 

37968 

38217 

38609 

38837 

39930 

40303 

40509 

40639 

41412 

41746 

46148 

46313 

46569 

46648 

46814 

46993 

47157 

47214 

47271 

47419 

47629 

mm 

47886 
48036 



27817 

28048 

28268 

28721 

29103 

29491 

29968 

30201 

50456 

30913 

31498 

31744 

32139 

32240 

32426 

32570 

32906 

33215 

33578 

34544 

35062 

35275 

35477 

35621 

35852 

35954 

36128 

36622 

37479 

37671 

37972 

38270 

38614 

38952 

40074 

40306 

40512 

40642 

41418 

41755 

46151 

46348 

46576 

46655 

46818 

46996 

47165 

1^1222 

U727^ 

i.7U22 

47776 
47889 
48043 



27868 
28064 
28296 
28733 
29109 
29494 
29973 
30276 
30460 
30918 
31504 
31779 
32143 
32243 
32438 
32590 
32963 
33218 
33618 
34565 
35066 
35293 
35488 
35669 
35856 
35961 
36139 
36635 
37491 
37726 
37976 
38282 
38620 
39015 
40079 
40316 
40521 
40646 
41433 
41766 
46155 
46357 
46583 
46662 
46827 
47003 
47168 
47227 
47284 
47430 
47639 
4 7788 
47892 
48084 



27872 

28069 

28311 

28741 

29180 

29545 

29977 

30280 

30480 

30923 

31578 

31857 

32155 

32247 

32445 

32594 

32968 

33221 

33629 

34654 

35078 

35308 

35402 

35741 

35860 

35971 

36146 

36639 

37512 

37801 

38009 

38345 

38626 

39024 

40086 

40319 

40527 

40650 

41447 

42086 

46159 

46360 

46590 

46668 

46831 

47012 

47176 

47230 

47293 

47469 

47666 

47793 

47908 

48087 



27876 

28106 

28341 

28745 

29223 

29549 

29991 

30295 

30491 

30957 

31591 

31871 

32162 

32251 

32459 

32598 

32978 

33229 

33653 

34663 

35082 

35381 

35497 

35797 

35872 

35999 

36183 

37104 

37536 

37807 

38039 

38351 

38631 

39048 

40090 

40336 

40541 

40989 

41480 

42658 

46165 

46391 

46595 

46675 

46886 

47022 

47181 

47233 

47302 

47473 

47670 

47797 

47947 

48090 



27911 

28117 

28417 

28749 

29246 

29636 

29996 

30351 

30518 

30962 

31595 

31881 

32197 

32270 

32466 

32602 

33001 

33232 

33659 

34676 

35090 

35385 

35502 

35813 

35908 

36015 

36227 

37109 

37559 

37813 

38064 

38366 

38637 

39074 

40157 

40406 

40547 

40999 

41519 

44804 

46187 

46407 

46601 

46682 

46893 

47082 

47184 

47237 

47356 

47477 

47679 

47839 

47963 

48093 



27915 

28143 

28427 

28769 

29253 

29734 

30019 

30355 

70531 

3U972 

31598 

31920 

32200 

32274 

32478 

32607 

33006 

33235 

33715 

34682 

35094 

35402 

35507 

35817 

35918 

36034 

36232 

37143 

37563 

37839 

38095 

38384 

38643 

39120 

40162 

40420 

40551 

41005 

41566 

45168 

46201 

46416 

46608 

46689 

46895 

47094 

47187 

47240 

47378 

47539 

47684 

47844 

47969 

48096 



27922 
28147 
28453 
2S778 
29280 
29739 
30036 
30373 
30609 
30977 
31603 
31926 
32203 
32277 
32485 
32611 
33014 
33482 
33731 
34710 
35106 
35411 
35511 
35821 
35922 
36043 
36237 
37246 
37585 
37853 
38101 
38427 
38733 
39146 
40168 
40425 
40560 
41213 
41571 
45233 
46218 
46432 
46615 
46696 
46911 
47101 
47190 
47251 
47393 
47544 
47689 
47848 
47978 
48099 



27937 

28151 

28493 

28852 

29334 

29742 

30042 

30377 

30618 

31166 

31617 

32040 

32206 

32280 

32490 

32615 

33128 

33503 

34008 

34719 

35110 

35433 

35525 

35825 

35926 

36056 

36241 

37251 

37628 

37856 

38109 

38452 

38739 

39397 

40172 

40431 

40571 

41231 

41655 

45424 

46243 

46441 

46622 

46744 

46915 

47112 

47193 

47254 

47401 

47549 

47695 

47851 

47988 



27941 
28182 
28558 
28855 
29346 
29745 
30054 
30384 
30655 
31214 
31622 
32080 
32210 
32285 
32494 
32624 
33150 
33527 
34309 
34736 
35118 
35440 
35551 
35833 
35930 
36101 
36258 
37340 
37634 
37914 
38156 
38539 
38745 
39497 
40190 
40435 
40589 
41327 
41678 
45603 
46251 
46457 
46629 
46763 
46922 
47135 
47197 
47262 
47405 
47559 
47736 
m7873 
47991 
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WX S.Q R 


2615 It 


9387 


42090 




















WX~S.C"XM 2616 # 


11224 


21262 


21758 


21848 


27768 


28846 


29120 


32034 


32692 






ALU 


2654 # 
























A+B+Cl 


2662 ^ 


5398 


5408 


5454 


5458 


5462 


5546 


5590 


5614 


5630 


5659 


5675 




5712 


5749 


5776 


5796 


5947 


5997 


6170 


6269 


6436 


6585 


6603 


6656 




6701 


6779 


6787 


6795 


6817 


6903 


6910 


6917 


6922 


7041 


7065 


7077 




7089 


7101 


7110 


7129 


7219 


7658 


7670 


7689 


7737 


7828 


7832 


7911 




7915 


7978 


8087 


8100 


8552 


8557 


8563 


8589 


8595 


8601 


8635 


8652 




8708 


8919 


9043 


9055 


9058 


9489 


9770 


11326 


11340 


11344 


11351 


11633 




11650 


11656 


11662 


11798 


12341 


12352 


12358 


12549 


12554 


12594 


12598 


12626 




128A3 


13084 


13460 


13590 


13602 


13635 


13645 


13651 


13657 


13870 


13881 


14223 




K228 


14238 


14241 


14247 


14258 


14441 


14683 


14710 


14825 


14976 


14991 


15126 




15201 


15406 


15714 


15799 


15816 


15822 


15850 


15916 


16211 


16267 


16293 


16472 




16A91 


16510 


16528 


16532 


16548 


16567 


16593 


16654 


16994 


17030 


17052 


17242 




17303 


17491 


17550 


17613 


18240 


18244 


18405 


18692 


19096 


19148 


19187 


19248 




19290 


19296 


19335 


19341 


19448 


19455 


19528 


19738 


20418 


20530 


20536 


20569 




20734 


20738 


20742 


20767 


20814 


20899 


20929 


20962 


21020 


21147 


21206 


21216 




21272 


21438 


21449 


21453 


21467 


21471 


21531 


21542 


21546 


21588 


21612 


21615 




21621 


21655 


21662 


21712 


21723 


21730 


21768 


21782 


21794 


21808 


21858 


21864 




21874 


21881 


21903 


22788 


22969 


22988 


22991 


23056 


23110 


23196 


23201 


23261 




23324 


23329 


23449 


23453 


23473 


23514 


23530 


23535 


23550 


23825 


23835 


23858 




23875 


23880 


23903 


23997 


24004 


24010 


24088 


24092 


24195 


24215 


24219 


24525 




24327 


24427 


24536 


24575 


24644 


24650 


24831 


24880 


25182 


25296 


25660 


25717 




25806 


25868 


25872 


26255 


26283 


26337 


26341 


26593 


26645 


26876 


26899 


27048 




27062 


27067 


27097 


27136 


27177 


27182 


27186 


27258 


27264 


27271 


27275 


27288 




27303 


27540 


27704 


27727 


27747 


27787 


27791 


27820 


27823 


27959 


28050 


28248 




28257 


28333 


28337 


28506 


28510 


28562 


28582 


28588 


28601 


28660 


28665 


28773 




28849 


28858 


28865 


29162 


29213 


29227 


29275 


29338 


29355 


29369 


29488 


29559 




29643 


29649 


29654 


29697 


29842 


29902 


29911 


29930 


29934 


30193 


50546 


30400 




30451 


30488 


30521 


30595 


30630 


30635 


30713 


30755 


30759 


30873 


30878 


30967 




31244 


31336 


31348 


31527 


31752 


32037 


32111 


32118 


32371 


32375 


52579 


32395 




32399 


32403 


32517 


32719 


32790 


32794 


32828 


32832 


32836 


32867 


52870 


35060 




33064 


33119 


33496 


33518 


35893 


33948 


34197 


34318 


34354 


34358 


54568 


54405 




34446 


34450 


34509 


34553 


34599 


34616 


34661 


34696 


35185 


35251 


55520 


35584 




35598 


35696 


35701 


36072 


36136 


36293 


36311 


56315 


36469 


36486 


56553 


36570 




36678 


36683 


36687 


36696 


36700 


36745 


36781 


36808 


36853 


36865 


36871 


36878 




36882 


36891 


37098 


37114 


37119 


37129 


37135 


37255 


37431 


37482 


57685 


37763 




37768 


37867 


37876 


38091 


38112 


38167 


38213 


38228 


38278 


38389 


58595 


38404 




38433 


38437 


38443 


38472 


38561 


38577 


38653 


38698 


38705 


38711 


58716 


38721 




38728 


38756 


38766 


38770 


38927 


38970 


39111 


39157 


39179 


39189 


59535 


39341 




39507 


39725 


39739 


39884 


40300 


40368 


40506 


40531 


40537 


40630 


40705 


40715 




40766 


40774 


41024 


41035 


41042 


41063 


41485 


41489 


41493 


41499 


41504 


A1599 




41607 


41612 


41626 


41852 


41858 


41867 


41957 


41962 


42153 


42477 


42605 


42652 




42715 


42792 


42829 


42845 


42942 


42975 


42991 


43085 


43125 


43130 


43166 


45197 




43207 


44377 


44396 


44424 


44454 


44492 


44507 


44522 


44527 


44533 


44544 


44567 j 




44588 


44592 


44596 


44603 


44618 


44623 


44629 


44640 


44678 


44693 


44708 


44715 




44717 


44729 


44750 


44766 


44781 


44845 


44864 


44889 


44913 


44954 


44959 


44972 




45001 


45031 


45033 


45083 


45088 


45101 


45136 


45147 


45199 


45220 


45245 


45500 




45318 


45383 


45402 


45470 


45489 


45523 


45564 


45616 


45635 


45726 


45745 


45772 




45800 


45842 


45861 


45931 


45953 


46033 


46052 


46215 


46235 


46276 


46295 


46586 




46402 


46427 


46452 


46487 


46780 


47740 


47744 


47749 


47856 


47859 


4786r 


47865 ! 


A+BKI.BCD VtlTft 


7799 


7818 


26699 


26714 


26735 


26740 


26757 


26760 


26763 


271 6C 


27164 




27168 


27^72 


27195 


27206 


27216 


27226 


27229 


27233 


27431 


27435 


27446 


27449 




28461 


28522 


28524 


28527 


29511 


29514 


29519 


29529 


30229 


30505 


30708 


50741 
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30768 


31678 


31682 


31685 


31691 
















A+B^■C1.SL 


2665 tt 


5573 


6814 


6843 


8926 


11555 


11644 


14076 


14097 


14474 


15000 


15836 




158A1 


15922 


19524 


19582 


20224 


21330 


27813 


29499 


29899 


33115 


36307 


41257 




41263 


41268 


41279 


41591 


41603 


41619 


41984 


42356 


46226 


46286 


46410 


46435 




46A60 


46822 


46833 


47359 


47381 
















A+B+Cl.SR 


2664 tt 


5586 


7725 


15805 


15855 


15860 


16581 


18400 


21281 


25608 


25686 


25858 




25863 


26135 


26168 


26180 


26317 


26321 


26578 


26588 


26636 


27336 


27454 


27682 




27700 


27737 


27889 


29349 


29639 


29776 


29779 


29828 


31517 


31714 


32063 


32067 




33492 


34547 


35143 


45056 


47396 
















A-B-CI 


2656 # 


5333 


5539 


5552 


5635 


5681 


5741 


5784 


5806 


6006 


6138 


6607 




6889 


7031 


7045 


7062 


7074 


7086 


7098 


7106 


7183 


7203 


7223 


7584 




7614 


7626 


7634 


7675 


7733 


7795 


7814 


7907 


7923 


7973 


8075 


8079 




8177 


8265 


8362 


8373 


8455 


8467 


8619 


8684 


8690 


8731 


8736 


8930 




8941 


8995 


9048 


9063 


9318 


9405 


9409 


9440 


9481 


9558 


9569 


9778 




9805 


11010 


11129 


11135 


11139 


11180 


11464 


11807 


12221 


12236 


12579 


12619 




12641 


12857 


13466 


13478 


13585 


13622 


13875 


14687 


15005 


15012 


15077 


15093 




15333 


15508 


15530 


15535 


15710 


15827 


15874 


15879 


15886 


15903 


16118 


16128 




16140 


16482 


16524 


16666 


16722 


16733 


16761 


16791 


16797 


16802 


16833 


16844 




17159 


17168 


17172 


17176 


18221 


18249 


18685 


18688 


19314 


19357 


19388 


19394 




19398 


19468 


19477 


19482 


19557 


19593 


19639 


19722 


20123 


20134 


20190 


20195 




20200 


20444 


20475 


20503 


20508 


20513 


20819 


20913 


21040 


21045 


21102 


21152 




21158 


21213 


21267 


21475 


21539 


21553 


21557 


21597 


21624 


21673 


21686 


21719 




21726 


21813 


22461 


22467 


22477 


22536 


22683 


22687 


22916 


22994 


23049 


23053 




23060 


23064 


23085 


23106 


23115 


23119 


23144 


23186 


23190 


23253 


23265 


23269 




23295 


23319 


23468 


23526 


235^.0 


23544 


23562 


23725 


^3760 


23807 


23816 


23821 




23829 


23884 


23888 


23907 


23957 


23978 


23984 


23988 


24014 


24019 


24027 


24039 




24047 


24061 


24102 


24107 


24115 


24189 


24238 


24250 


24313 


24342 


24365 


24485 




24519 


24557 


24565 


24569 


24572 


24683 


24704 


24707 


24718 


24796 


24801 


24834 




24959 


25045 


25090 


26171 


26192 


26252 


26280 


27S27 


27834 


27844 


27884 


27964 




27992 


27995 


28017 


28027 


28075 


28078 


28154 


28245 


28284 


28322 


28327 


28347 




28394 


28407 


28532 


28537 


28669 


28953 


28974 


29115 


29554 


29679 


29684 


29688 




29721 


29726 


29730 


29868 


29876 


30359 


30363 


30574 


30579 


30584 


30589 


30599 




30624 


30640 


30785 


30829 


30840 


30883 


30887 


30892 


30908 


30926 


30987 


30997 




31001 


31007 


31019 


31025 


31048 


31248 


31533 


31538 


31548 


31553 


31574 


31673 




31905 


31908 


32384 


32482 


32511 


32648 


32658 


32663 


32667 


32682 


32813 


32822 




32941 


32947 


33018 


33575 


33609 


33614 


33637 


33648 


33902 


33956 


33959 


33992 




34003 


34071 


34088 


34149 


34161 


34171 


34253 


34259 


34349 


34713 


34890 


34899 




34903 


35098 


35102 


35271 


35417 


35468 


35481 


35531 


35535 


35566 


35986 


36046 




36051 


36254 


36303 


36331 


36341 


36357 


36517 


36630 


36715 


36817 


56841 


37330 




37344 


37356 


37364 


37436 


37440 


37678 


37697 


37980 


37989 


38105 


38566 


38658 




38775 


38806 


38832 


38844 


38916 


38974 


39002 


39006 


39053 


59060 


39096 


39103 




39117 


39166 


39184 


39209 


39268 


39274 


39759 


39805 


39813 


39833 


39948 


39959 




40718 


40722 


40778 


40781 


41030 


41062 


41073 


41080 


41341 


41528 


41538 


41543 




41384 


41921 


41930 


41973 


41979 


41995 


42102 


42143 


42402 


42489 


42557 


42579 




42776 


42782 


42788 


42925 


42931 


42938 


43066 


43072 


43079 


43190 


44367 


44483 j 




44550 


44578 


44668 


44757 


44798 


44835 


45010 


45073 


45185 


45290 


45373 


45460 




45607 


45717 


45785 


45832 


45919 


46023 


46179 


46182 


46367 


46543 


46729 


46747 




46907 


46951 


46989 


46999 


47069 


47336 


47369 


47780 


47808 


47935 


47942 


i 


A-B-CI.BCD 


2657 tt 


25884 


25890 


25895 


25900 


25906 


25912 


25919 


25926 


26704 


26709 


26730 - 




267^5 


26808 


26811 


26814 


26827 


26835 


26838 


26841 


28457 


28469 


28484 


28488 


A-B-CI.SL 


2659 ff 


14455 


14470 


















■ 


A-e-CI.SR 


2658 ff 


9435 




















i 


AND 


2667 ft 


5495 


5499 


5625 


5698 


5715 


5823 


6498 


6507 


7051 


7165 


7230 ; 




73)7 


7325 


7333 


7341 


7348 


7356 


7564 


7372 


7376 


7480 


7962 


8030 




8057 


8062 


8067 


8072 


8143 


8198 


8239 


8244 


8897 


8903 


9269 


9274 
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AND.SL 
AND.SR 
ANDNOT 



B-A-CI 



NOTAND 
OR 



9279 

11811 

16290 

20211 

20339 

20403 

20675 

21603 

23030 

24262 

25243 

27516 

29086 

29859 

30731 

32044 

32701 

33672 

34610 

35368 

36755 

37844 

41668 

46230 

2670 tt 

2669 tt 

2h72 ft 

7564 

19116 

20786 

29599 

32883 

3*i560 

37388 

41718 

2660 # 

11015 

12744 

15130 

19309 

21823 

24128 

31508 

40492 

41524 

43157 

2673 ft 

46983 

2668 ft 

5526 

5887 

6647 

6861 

6925 

7125 



9285 

12559 

16622 

20243 

20349 

20408 

20685 

21664 

23034 

24647 

25283 

27525 

29092 

29872 

30771 

32099 

32706 

33676 

34658 

35375 

36904 

38152 

41947 

46874 

14660 

25655 

6516 

7591 

19120 

20804 

29604 

32903 

34569 

37486 

42175 

7207 

11019 

13061 

15205 

19352 

21906 

24135 

31853 

40621 

41532 

46528 

8367 

5370 
5568 
5903 
6678 
6864 
6935 
7180 



9290 

12636 

17608 

20252 

20354 

20465 

20695 

21697 

23038 

24669 

25292 

27529 

29112 

29881 

31012 

32131 

32915 

33819 

34679 

35967 

37194 

38173 

42044 

47281 

21142 

26641 

6544 

7753 

19128 

21318 

29659 

32952 

34837 

37787 

42307 

8260 

11169 

13615 

15328 

19404 

21919 

24546 

31901 

41100 

'»1890 

46533 

8850 

5375 
5578 
5907 
6743 
6867 
6956 
7190 



9295 

12881 

17634 

20261 

20359 

20539 

20705 

21786 

23095 

24680 

25601 

27533 

29133 

29885 

31061 

32151 

32919 

33831 

34701 

36063 

37282 

38570 

42081 

47573 

27498 

27356 

6839 

7789 

19153 

21358 

29669 

32983 

34863 

38222 

42673 

8377 

11367 

13673 

15502 

19513 

22748 

25253 

31944 

41106 

41899 

46538 

9829 

5388 
5595 
5924 
6746 
6871 
6959 
7192 



9395 

13073 

18207 

20269 

20364 

20572 

20715 

21867 

23167 

24763 

26088 

2753? 

29137 

29891 

31227 

32172 

32937 

34033 

34707 

36295 

37311 

39028 

42113 

47651 

36142 

27360 

7187 

7809 

19207 

25611 

29821 

33037 

35176 

38850 

8678 

11470 

13677 

15525 

19518 

22972 

27671 

33805 

41111 

41915 

47952 

21399 

5392 
5646 
6122 
6748 
6875 
6969 
7198 



9676 

13866 

19082 

20278 

20369 

20607 

20750 

21888 

23171 

24782 

26099 

27796 

29141 

29895 

31230 

32628 

32991 

34145 

35030 

36353 

37316 

39038 

42274 

^7757 

42492 

31522 

7401 

8856 

19211 

26110 

30252 

33051 

35546 

40237 

8726 

11675 

13682 

15541 

19553 

23234 

28038 

33945 

41118 

41990 



9681 

14700 

19086 

20287 

20374 

20617 

20810 

21951 

23175 

24929 

26417 

28476 

29176 

29906 

31241 

32634 

32996 

34167 

35168 

36478 

37321 

39346 

42280 



7429 

8864 

19219 

26211 

31111 

33465 

36060 

40309 

906 r- 

11686 

14429 

16010 

19588 

25487 

28159 

34550 

41174 

42002 



11319 
14733 
19173 
20296 
20378 
20626 
20954 
21978 
23204 
24952 
26423 
28499 
29249 
30242 
31411 
32638 
33026 
34301 
35204 
36495 
37693 
39372 
42290 



7450 

15996 

20127 

26464 

31455 

33720 

36732 

40324 

9152 

11703 

14/72 

17581 

21049 

23766 

28240 

34604 

41179 

42007 



11445 
15071 
19177 
20304 
20383 
20636 
21164 
22011 
23332 
25025 
26439 
28597 
29268 
30247 
31421 
32644 
33131 
34393 
35268 
36562 
37718 
39493 
42486 



7472 

16990 

20138 

29565 

31688 

34036 

36759 

40515 

9162 

12331 

14782 

18202 

21111 

23811 

29415 

39043 

41184 

42097 



11561 
15087 
19236 
20313 
20388 
20646 
21324 
22020 
24225 
25064 
27331 
28617 
29710 
30256 
31435 
32654 
33134 
34440 
35314 
36579 
37736 
40327 
42661 



7495 

17237 

20428 

29584 

52573 

34185 

36799 

40576 

9526 

12368 

15083 

18320 

21327 

23943 

29473 

39082 

41191 

42158 



11768 
15389 
19241 
20322 
20393 
20656 
21384 
22785 
24231 
25165 
27502 
28792 
29715 
30495 
31587 
32670 
33137 
34458 
35328 
36722 
37743 
41354 
42694 



7517 

18226 

20453 

29589 

32861 

34285 

37352 

40593 

9575 

12738 

15098 

18521 

21733 

24073 

29937 

40482 

41372 

42864 



11780 
15811 
20175 
20331 
20398 
20666 
21394 
22801 
24256 
25203 
27512 
28796 
29849 
30679 
31649 
32686 
33668 
34498 
35331 
36748 
37830 
41647 
46212 



7539 

19064 

20773 

29594 

32878 

34297 

37379 

40605 

9584 

12741 

15102 

18524 

21819 

24082 

30225 

40487 

41464 

43005 



23141 23292 35239 41708 42313 42322 42511 



5417 
5655 
6152 
6756 
6879 
6987 
7215 



5421 
5667 
6177 
6760 
6883 
6990 
7226 



5438 
5671 
6260 
6764 
6892 
7017 
7238 



5441 
5726 
627? 
6772 
6895 
7027 
7271 



5448 
5754 
6512 
6806 
6900 
7116 
7287 



5451 
5760 
6541 
6811 
6907 
7119 
7290 



5507 
5880 
6590 
6828 
6914 
7122 
7294 
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7386 


7392 


7396 


7413 


7423 


7441 


7447 


7462 


7469 


7485 


7492 


7507 


75U 


7529 


7536 


7560 


7581 


7655 


7667 


7694 


7698 


7721 


7749 


7804 


7823 


7853 


7876 


8097 


8103 


8121 


8127 


8131 


3135 


8139 


8146 


8150 


8153 


8278 


8291 


8306 


8320 


8332 


8356 


8387 


8403 


8415 


8420 


8440 


8459 


8471 


8492 


8501 


8506 


3606 


8640 


8695 


8780 


8806 


8812 


8819 


882A 


8869 


8909 


8913 


8936 


8946 


8985 


8992 


9018 


9022 


9027 


9038 


9071 


9098 


9147 


9157 


9305 


9309 


9314 


9323 


9327 


9339 


9376 


93yi 


9A15 


9424 


9445 


9494 


9498 


9501 


9505 


9514 


9518 


9522 


9706 


9720 


9760 


9791 


9812 


9816 


9820 


9825 


10679 


10692 


10702 


^07l2 


10751 


10763 


10773 


10804 


10829 


10991 


10995 


11001 


11101 


11110 


11145 


11157 


11233 


112A3 


11258 


11334 


11358 


11440 


11478 


11485 


11570 


11629 


11667 


11696 


11756 


11787 


11824 


11888 


11896 


11907 


11913 


11928 


11933 


11977 


12046 


12160 


12227 


12232 


12336 


12347 


12378 


12395 


12404 


12524 


12531 


12575 


12585 


12693 


12833 


12863 


13052 


13089 


13156 


13165 


13232 


13244 


13453 


13472 


13571 


13576 


13581 


13595 


13609 


13618 


13629 


13640 


13663 


13698 


13766 


13771 


13785 


13796 


14038 


14043 


U0A8 


14058 


14069 


14082 


14093 


14102 


14107 


14212 


14309 


14314 


14328 


14339 


U434 


14450 


14493 


14508 


14639 


14649 


14676 


14705 


14720 


14748 


14757 


14762 


U767 


14777 


14789 


14794 


14802 


14807 


14814 


14819 


14866 


14940 


14947 


14952 


U984 


15113 


15151 


15175 


15182 


15191 


15238 


15299 


15304 


15318 


15340 


15417 


15421 


15425 


15471 


15486 


15493 


15693 


15698 


15706 


15729 


15736 


15770 


15792 


15892 


15909 


15985 


15991 


16005 


16013 


16029 


16052 


16073 


16124 


16203 


16225 


16234 


16238 


16242 


16255 


16259 


16262 


16277 


16284 


164U 


16425 


16A28 


16AA0 


16447 


16452 


16456 


16460 


16466 


16496 


16501 


16505 


16515 


16520 


16538 


165A3 


16628 


16637 


16910 


16922 


16926 


16942 


16973 


16986 


17025 


17070 


17075 


17110 


17155 


17164 


17195 


17199 


17210 


17214 


17218 


17221 


17232 


17274 


17278 


17311 


17316 


17441 


17448 


17454 


17460 


17466 


17470 


17477 


17481 


17486 


17499 


17507 


17534 


17578 


17587 


17592 


17616 


17619 


17625 


17629 


17638 


18198 


18217 


18230 


18235 


18274 


18278 


18286 


18315 


18330 


18363 


18367 


18371 


18378 


18382 


18427 


18439 


18451 


18651 


18656 


18671 


18678 


18711 


18718 


18726 


18765 


18769 


18772 


18914 


18970 


18975 


18980 


18985 


18990 


18995 


19000 


19004 


19009 


19021 


19108 


19112 


19124 


19142 


19163 


19199 


19203 


19215 


19283 


19302 


19321 


19329 


193A8 


19381 


19409 


19413 


19417 


19444 


19460 


1946^ 


19473 


19492 


19533 


19539 


19545 


19564 


19571 


19575 


19578 


19607 


19611 


19615 


19619 


19623 


19627 


19631 


19635 


19643 


19658 


19663 


19668 


19673 


19678 


1968? 


19688 


19692 


19698 


19701 


19715 


19719 


19726 


19733 


20098 


20110 


20116 


20144 


20160 


20164 


20168 


20186 


20197 


20203 


20207 


20215 


20219 


20229 


20233 


20239 


20248 


20257 


20265 


20274 


20283 


20292 


20300 


20309 


20318 


20327 


20335 


20344 


20414 


20424 


20433 


20 A 37 


20AA1 


204 58 


20462 


20471 


20479 


20486 


20490 


20494 


20498 


20518 


20556 


20579 


20584 


20589 


20594 


20603 


20724 


20730 


20745 


20756 


20764 


20773 


20791 


20796 


21005 


21025 


21030 


21035 


21099 


21106 


21122 


21126 


21131 


21201 


21221 


21228 


21232 


21239 


21243 


21248 


21253 


21275 


21310 


21361 


21389 


21434 


21442 


21458 


21464 


21482 


21512 


21517 


21521 


21535 


21549 


21584 


21600 


21607 


21618 


21650 


21668 


21678 


21681 


21693 


21701 


21705 


21715 


21771 


2'\77'5 


21780 


21790 


21801 


21804 


21870 


21878 


21892 


21896 


21899 


21916 


21972 


21988 


2199A 


21997 


22002 


22008 


22015 


22046 


22054 


22057 


22092 


22418 


22424 


22446 


22457 


22473 


22496 


22502 


22508 


22514 


22525 


22531 


22541 


22556 


22561 


22567 


22574 


22581 


22596 


22603 


22609 


22615 


22623 


22627 


22630 


22642 


22652 


22661 


22666 


22673 


22697 


22704 


22710 


22715 


22721 


22725 


22730 


22745 


22751 


22761 


22764 


22772 


22804 


22939 


22949 


22952 


22955 


22985 


23007 


23017 


23021 


23045 


23073 


25090 


23102 


25137 


23154 


23158 


23182 


23210 


23214 


23225 


23230 


23248 


23258 


23288 


23306 


23510 


23342 


23357 


23464 


23479 


23483 


23493 


23497 


23500 


23520 


23555 


23569 


25573 


23669 


23674 


23684 


25693 


23699 


23702 


23730 


23734 


23782 


25786 


23844 


25848 


23897 


23928 


23936 


23969 


23974 


23992 


24001 


24024 


24078 


24112 


24245 


2A507 


245V 


24333 


24371 


243/6 


24433 


24437 


24442 


24446 


24450 


24456 


24A89 


24500 


24506 


24515 


24531 


24551 


24560 


24629 


24632 


24635 


24640 


24655 


24664 


24672 
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2A678 


24688 


24697 


24701 


24712 


24715 


24721 


24735 


24752 


24757 


24768 


2^778 


2A789 


24792 


24808 


24819 


24824 


24828 


24843 


24847 


24854 


24859 


24863 


24873 


24876 


24883 


24925 


24933 


24936 


24944 


24948 


24956 


24963 


24969 


24979 


24988 


24992 


24997 


25015 


25035 


25056 


25069 


25080 


25084 


25098 


25102 


25113 


25122 


25128 


25168 


25177 


25207 


25213 


25249 


25262 


25302 


25307 


25312 


25318 


25322 


25325 


25357 


25363 


25371 


25376 


25379 


25382 


25388 


25394 


25401 


25405 


25625 


25629 


25639 


25643 


25676 


25680 


25691 


25800 


25817 


25821 


25827 


25832 


25837 


25842 


26095 


26104 


26123 


26125 


26130 


26150 


26153 


26176 


26184 


26189 


26198 


26216 


26223 


26237 


26240 


26274 


26277 


26302 


26306 


26353 


26348 


26428 


26435 


26444 


26451 


26472 


26475 


26480 


26483 


26486 


26489 


26496 


26509 


26515 


26605 


26615 


26620 


26623 


26626 


26670 


2667^ 


26678 


26682 


26789 


26793 


26847 


26852 


27007 


27029 


27032 


27035 


27038 


27071 


27075 


27112 


27117 


27121 


27125 


27129 


27145 


27292 


27315 


27325 


27328 


27341 


27374 


27578 


27423 


27427 


27441 


27465 


27668 


27677 


27692 


27696 


27723 


27752 


27919 


27949 


27970 


27979 


27989 


28003 


28014 


28021 


28060 


28086 


28090 


28109 


28121 


28125 


28128 


28131 


28134 


28166 


28171 


28208 


28217 


28278 


28302 


28306 


28597 


28401 


28411 


28554 


28567 


28593 


28606 


28622 


28632 


28636 


28640 


28686 


28691 


28717 


28729 


28737 


28764 


28783 


28809 


28823 


28827 


28831 


28835 


28942 


28945 


28956 


28962 


28971 


28978 


28982 


29083 


29097 


29106 


29124 


29129 


29145 


29154 


29159 


29166 


29184 


29201 


29218 


29234 


29238 


29257 


29272 


29284 


29560 


29365 


29576 


29402 


29409 


29412 


29421 


29427 


29462 


29469 


29478 


29481 


29524 


29534 


29558 


29542 


29570 


2957a 


29578 


29615 


29623 


29627 


29663 


29674 


29692 


29702 


29706 


29748 


29754 


29758 


29768 


29773 


29808 


29814 


29831 


29834 


29854 


29919 


29924 


29949 


29981 


29986 


30001 


30005 


30009 


30011 


30025 


30033 


30039 


50045 


50049 


30083 


30089 


30094 


30099 


30118 


30125 


30130 


30174 


30180 


30185 


30189 


30205 


30210 


30215 


30220 


30265 


30271 


30284 


30289 


30324 


30331 


30356 


30542 


30569 


30427 


30433 


30458 


30443 


30447 


30454 


30468 


30484 


30509 


30535 


30567 


30606 


30644 


30648 


50664 


30668 


30673 


30723 


30826 


30832 


30836 


30848 


30852 


30856 


30860 


30864 


30896 


30902 


30936 


30941 


30946 


30982 


30990 


31032 


31039 


31045 


31068 


31108 


31119 


31125 


31120 


31128 


31133 


31139 


31163 


31172 


31175 


51178 


31181 


51218 


31224 


31255 


31235 


31252 


31256 


31260 


31285 


31290 


31299 


31305 


31512 


51533 


51415 


51426 


31430 


31460 


31469 


31479 


31482 


31493 


31703 


31707 


31719 


31775 


31860 


51874 


31884 


31887 


31891 


31911 


31914 


31923 


31929 


31952 


31938 


31941 


31947 


52029 


32049 


32054 


32058 


32071 


32089 


32093 


32096 


32135 


32158 


32176 


52442 


32463 


32498 


32501 


32514 


32525 


32535 


32550 


32554 


32586 


32723 


32727 


32730 


32733 


32737 


32843 


32847 


32857 


32925 


32929 


55011 


33030 


33040 


33046 


33075 


35077 


33082 


33146 


33155 


33164 


33167 


33171 


55175 


53475 


35487 


35500 


33506 


55509 


33514 


33522 


33525 


33541 


33545 


33549 


33555 


33571 


55623 


33632 


55642 


35665 


33726 


33737 


33776 


33782 


33788 


33792 


33798 


33809 


33813 


33855 


53858 


35862 


33898 


33907 


33916 


33952 


33998 


34011 


34020 


34028 


34067 


54075 


34084 


34092 


34132 


34153 


34157 


34177 


34192 


34240 


34265 


34267 


34273 


54279 


34290 


34294 


34304 


34314 


34372 


34408 


34432 


34435 


34462 


34489 


34494 


54501 


54535 


34542 


34556 


34594 


34607 


34613 


34619 


34623 


34666 


34669 


34673 


54685 


34688 


34692 


34724 


34728 


34732 


34754 


34758 


34841 


34845 


34849 


34867 


54872 


34876 


34886 


34952 


34956 


34964 


34967 


34974 


34982 


35054 


35042 


55046 


55058 


35070 


55074 


35086 


35130 


35135 


35139 


35147 


35151 


35159 


35165 


55172 


55179 


55190 


35195 


35199 


35208 


35217 


35221 


35230 


35254 


35243 


35247 


55260 


35265 


55279 


35284 


35287 


35298 


35303 


35334 


35357 


35342 


35553 


35356 


35359 


35372 


35390 


55393 


35398 


35422 


35427 


35430 


35464 


35473 


55559 


35557 


35593 


35607 


35612 


55616 


35624 


35629 


35655 


35639 


35644 


35655 


35746 


35759 


35763 


35770 


35774 


35786 


35790 


35794 


35805 


35829 


35845 


35868 


55876 


35880 


35884 


35888 


35892 


35900 


35943 


35957 


35982 


35991 


35996 


36004 


36012 


36018 


36026 


36038 


36065 


36076 


36125 


36131 


36151 


36156 


36160 


36166 


36173 


36265 


36267 


36271 


36275 


36279 


36283 


3632r 


36348 


36360 


36465 


56474 


36482 


56491 


36499 


36505 


56508 


36522 


36527 


36549 


36558 


36566 


36575 


56583 


36587 


56645 


36705 


36718 


36729 


36736 
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36759 


36765 


56767 


56771 


56776 


36785 


56791 


36793 


36802 


36812 


36857 


56861 




36875 


36885 


56888 


56899 


36908 


36911 


56914 


36916 


36919 


36922 


36929 


36935 




36941 


36965 


57199 


57204 


57226 


37250 


37235 


37240 


37265 


57270 


37274 


37278 




37287 


37294 


37298 


57302 


57506 


57526 


57360 


37368 


37584 


37396 


37413 


37419 




37422 


37509 


57651 


37657 


57666 


57704 


37722 


37755 


5774 7 


37755 


37775 


37776 




57810 


57816 


57819 


37872 


57908 


57911 


57984 


57993 


57997 


38001 


38005 


38163 




38225 


58262 


58267 


58275 


58289 


38292 


38296 


58301 


58554 


38557 


38570 


38573 




38379 


38399 


58408 


58456 


58460 


58466 


38476 


58482 


58486 


38492 


58662 


38855 




39011 


39066 


39070 


59078 


59086 


59090 


39162 


59215 


59222 


39329 


39338 


39354 




39364 


39381 


59585 


59405 


59407 


59411 


59415 


59419 


59427 


39430 


59434 


39441 




39445 


39449 


59452 


59462 


59474 


59478 


39644 


59692 


39722 


39729 


39736 


39745 




59755 


39801 


59809 


39816 


39874 


39889 


39895 


39899 


59902 


39908 


39918 


39935 




59938 


39964 


59974 


59979 


39985 


59987 


39990 


59996 


40055 


40059 


40049 


40054 




40059 


40065 


40070 


40095 


40140 


40149 


40153 


40179 


40184 


40199 


40207 


40212 




/0217 


40221 


40225 


40252 


40241 


40249 


40255 


40260 


40265 


40297 


40313 


40321 




.0330 


40565 


40575 


40580 


40590 


40593 


40598 


40459 


40441 


40444 


40555 


40566 




40584 


40597 


40636 


40655 


40692 


40701 


40755 


40762 


40814 


40821 


40854 


40862 




40869 


40875 


40877 


40881 


40885 


40901 


40905 


40909 


40913 


40929 


40933 


40937 




40941 


40994 


41021 


41059 


41097 


41135 


41138 


41145 


41148 


41154 


41206 


41221 




41225 


41247 


41251 


41276 


41297 


41301 


41305 


41332 


41346 


41566 


41400 


41408 




41423 


41451 


41460 


41587 


41651 


41672 


41712 


41722 


41742 


41775 


41785 


41801 




41805 


41815 


41824 


41863 


41895 


41926 


41952 


41969 


42014 


42019 


42026 


42032 




42037 


42048 


42052 


42056 


42060 


42076 


42107 


42163 


42191 


42195 


42199 


42241 




42247 


42252 


42257 


42285 


42518 


42575 


42379 


42383 


42588 


42595 


42397 


42411 




42426 


42454 


42458 


42442 


42447 


42464 


42515 


42530 


42557 


42541 


42545 


42550 




42565 


42570 


42611 


42619 


42624 


42629 


42645 


42655 


42666 


42706 


42719 


42739 




42743 


42748 


42767 


42797 


42802 


42808 


42814 


42820 


42858 


42854 


42859 


42886 




42891 


42896 


42916 


42947 


42952 


42958 


42966 


42984 


45000 


45022 


43027 


43032 




43037 


43057 


45087 


45091 


45097 


43103 


45108 


43147 


45152 


45177 


43181 


43185 




45202 


43213 


45225 


45250 


45255 


44357 


44561 


44372 


44382 


44391 


44435 


44442 




44448 


44472 


44476 


44488 


44496 


44500 


44504 


/;511 


44571 


44585 


44600 


4',60/ 




44657 


44661 


44675 


44682 


44686 


44690 


44697 


44/46 


44762 


44770 


44774 


44778 




44/85 


44840 


44850 


44859 


44895 


44902 


44908 


44937 


44944 


44949 


44968 


44991 




44996 


45016 


45025 


45061 


45066 


45078 


45092 


45096 


45106 


45114 


45120 


45125 




45172 


45192 


45205 


45210 


45215 


45225 


45251 


45274 


45295 


45305 


45515 


45336 




45364 


45568 


45578 


45588 


45597 


45442 


45451 


45455 


45465 


45475 


45479 


45484 




45529 


45555 


45559 


45547 


45555 


45558 


45589 


45593 


45598 


45611 


45621 


45625 




45630 


45640 


45648 


45657 


45673 


45682 


45702 


45706 


45721 


45731 


4^)735 


45740 




45750 


45758 


45780 


45794 


45817 


45857 


4584"* 


45856 


45908 


45913 


45925 


45956 




45942 


45947 


45977 


45982 


45987 


46028 


46033 


46042 


46047 


46076 


46084 


46170 




46175 


46364 


46572 


46577 


46582 


46472 


46495 


46521 


46560 


46563 


46566 


46598 




46652 


46665 


46720 


46771 


46775 


46869 


46878 


46980 


47018 


47052 


47059 


47066 




47204 


47244 


47526 


47351 


47541 


47552 


47646 


47654 


47719 


47731 


47814 


47828 




47832 


47855 


47958 


47973 


48006 


48012 


48017 


48021 


48048 








XOR 


2671 ft 


5467 


5695 


5892 


6228 


6280 


6284 


6298 


6512 


6526 


6540 


6354 




6368 


6582 


6596 


6410 


6424 


6465 


6470 


6477 


6822 


6886 


6951 


7054 




7058 


7070 


7082 


7313 


7321 


7529 


7337 


7344 


7352 


7560 


7568 


7643 




7647 


7715 


7717 


7745 


7849 


8296 


8300 


8511 


8515 


8762 


8768 


8775 




10C16 


10825 


10867 


10878 


12055 


12040 


12371 


13670 


17521 


17559 


21958 


30498 




3068':^ 


30695 


30699 


30734 


50780 


55456 


35455 


36050 


39575 


41457 


42209 


42215 




42220 


46258 


46246 


46501 


46508 


46598 


46423 


46448 


46482 


46572 


46579 


46586 




46593 


46604 


46611 


46618 


46625 


46658 


46645 


46651 


46658 


46671 


46678 


46685 




4669? 


46735 


46882 


46889 


46918 


47008 


47015 


47090 


47097 


47108 


47161 


47172 




47207 


47218 


47247 


47258 


47298 


47375 














Ai IJC J 


2675 ft 
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ONE 



AiUOD 



ALUSHF 



AIUXM 



PSLC 
ZERO 



AND. 00 

AND.SL.OD 

AND.SR.OD 

ANDNOT.OD 

B-A-CI.OD 

NOTAND.OD 

U«,OD 

XOR.OD 

AlUO.QI 
AlUl.QO 
ONF 
PSLC 

Ror 
weu':50 

ZERU 



SiGN 



2677 tt 
156*^5 
25906 
268A1 
28522 
42007 

2678 a 
19096 
26593 
29355 
32867 
A6276 

2679 ft 
O50A 
2676 # 
11367 
U223 
15333 
15855 
20-!. -^.^ 
2^196 
28248 
36817 
59335 
A6025 
2681 # 
2682 
2685 
2684 
2688 
2686 
2689 
2683 
2687 
2691 
2698 
2699 
2695 
2701 
2697 
46579 
2696 # 
2700 # 
2694 tt 
29639 
2703 tt 
2705 tt 
9162 
15406 
19329 
29145 
M801 
4^T^2 
^4583 
4^840 



8919 

13651 

25912 

27195 

28524 

A7744 

5635 

19187 

26645 

29415 

32870 

8552 

41524 

5546 

11470 

14429 

15502 

15860 

20503 

23201 

29A73 

36878 

40774 

46822 



46226 

46410 

5586 
46586 

14076 

8926 
29779 

5467 

9269 

18198 

19381 

29549 

41805 

45197 

4i588 

4^845 



9058 

15657 

25919 

27206 

28527 

47856 

6585 

19248 

27048 

29643 

35098 

8557 

41528 

5552 

11555 

14455 

15508 

15922 

20508 

23324 

29499 

37330 

44367 

46838 



16849 35896 



11555 
46822 
14097 

9435 

29899 

8296 

9274 

18217 

19444 

30579 

41947 

43202 

LUtQQ 

44859 



9066 

13677 

25926 

27216 

29514 

A7859 

6603 

22994 

30193 
35102 

C563 

41532 

7045 

11644 

14470 

15525 

16293 

20513 

25329 

29779 

37556 

44835 



46286 

46455 46460 



11644 
46838 
15836 

U455 

33115 

8300 
9279 
18274 
19564 

31411 

42081 

45207 

44603 
44864 



957:^ 

13881 

26757 

27226 

29529 

47862 

7203 

23053 

27704 

31527 

36687 

8726 

41538 

7978 

12368 

14474 

15530 

16472 

21049 

23811 

29899 

37364 

45185 



46482 

15000 

15841 

14470 
34547 

8511 

9285 

18286 

21262 

31421 

42107 

44372 

44673 

44949 



9584 

14228 

26760 

27229 

31682 

47865 

7223 

2306O 

28038 

31533 

36696 

8731 

41543 

8373 

12738 

14772 

15535 

16581 

21152 

23825 

29937 

37980 

45290 



47359 
21281 



14474 
41984 

8315 

9290 

18315 

25601 

31435 

42556 

44577 

44678 

44954 



11344 
14241 
26763 
27233 
31685 

7658 

23064 

28159 

31538 

36865 

8736 

41599 

8455 

12741 

14825 

15541 

18320 

21158 

23P'5 

31244 

37989 

45373 



47381 
21530 



8352 

9295 

18330 

26083 

32151 

42792 

44591 

44690 

44959 



11656 
14247 
26808 
27455 
31691 

7670 

23562 

28322 

31553 

41174 

28257 

41607 

8467 

12843 

14976 

15805 

19309 

21272 

23838 

31508 

38566 

45460 



11662 
14991 
26811 
27449 
41957 

8177 

25660 

28510 

32375 

41179 

41485 
41612 
11015 
13061 
15000 
15816 
19518 
21624 
24427 
34547 
38658 
45607 



12598 
16491 
26814 
28469 
41962 

8362 

25806 

28582 

32517 

41184 

41489 
41626 
11019 
13870 
15126 
15822 
19588 
21726 
24485 
34616 
38775 
45717 



12626 
25895 
26835 
28484 
41990 

9405 

25868 

28588 

32682 

41191 



11169 
14076 
15201 
15836 
19639 
22788 
24880 
36341 
39166 
45832 



8897 

9300 

18914 

26099 

36295 

42797 

44396 

44695 

44968 



8903 

9305 

19096 

26417 

41206 

42942 

44488 

44762 

44972 



9147 

11319 

19187 

26423 

41225 

42947 

44492 

44766 

45078 



9152 

11445 

19248 

26439 

41305 

43085 

44504 

44778 

45083 



12744 
25900 
26838 
28488 
42002 

9435 

25872 

29213 

32794 

46215 



41493 41499 



11351 
14097 
15328 
15841 
19722 
22972 
27i.su 
36357 
39184 
45919 



29499 35143 36142 36307 46572 



1 5805 1 5855 1 5860 1 5922 16581 27454 



9157 

11561 

19285 

29129 

41341 

45087 

44507 

44781 

45088 
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', 


45096 


45101 


45192 


45190 


45215 


45220 


45295 


4 5300 


45313 


45318 


45578 


45383 




45397 


45402 


45465 


45470 


45484 


45489 


45611 


45616 


45630 


45635 


45721 


45726 




4 5?40 


45745 


45817 


45857 


45842 


45856 


45861 


45925 


45931 


45947 


45053 


46028 




46053 


46047 


46052 




















\ /^4U 


?;'04 # 


8087 


8520 


8387 


9706 


11224 


14649 


14947 


19524 


19571 


19578 


20207 




?0?19 


20?33 


22496 


22556 


22596 


22661 


22710 


23449 


23453 


23766 


23978 


23988 


( 


P4039 


?408? 


24128 


24195 


24225 


24231 


24256 


24262 


24315 


24342 


24752 


24 768 




?48e4 


?4956 


25035 


25069 


25318 


25382 


26302 


H772? 


28849 


28865 


29154 


29162 


1 


?9184 


?9^?7 


29254 


29257 


29275 


29284 


29338 


29369 


29421 


29427 


29554 


29570 


1 


?9574 


5?037 


32111 


32118 


32442 


32463 


32498 


33992 


38167 


41251 


41276 


41591 


! 


41603 


41619 


42438 


42655 


42719 


42767 


42916 


43057 


43225 


43230 


43235 


46882 




46889 


46989 


46990 


47008 


47018 
















!HjS 


d7Q^ tt 
























1 f.KAN' 


?739 # 


38146 






















! iJlNlT 


2736 * 


5323 


5328 


5334 


5947 


35562 


35565 












NOP 


?709 # 


9170 


9175 


9180 


9185 


9191 


9195 


9199 


9203 


9209 


9214 


9219 




9?r4 


9230 


9234 


9238 


9242 


9554 


9565 


9581 


9591 


9596 


9600 


9608 




9614 


9619 


9625 


9650 


9634 


9642 


9648 


9653 


12852 


13081 


14209 


14220 




U?55 


U255 


U673 


15783 


















P«Q,RP 


?7^V # 


c'0552 


21209 


21218 


35585 


35599 


35612 


35625 


35652 


35705 


36125 


36470 




16488 


36679 


37810 


37816 


38418 


40028 


40042 


40250 


40365 


40571 


40583 


40441 




40567 


40577 


40585 


40594 


40620 


40629 


40654 


40657 


47193 


47204 


47233 


47244 


i>t*8.PD.M0DF: 


?730 It 


40198 


40554 




















PRR.MD.PTf 


?731 # 


35696 


55698 


40075 


40080 


40421 


40426 












PRB.RD.PU.K 


?75^ ft 

40r>06 


5886 
4064 3 


59n 


5918 


6005 


35131 


36964 


37798 


38887 


38901 


40094 


40185 


pf<M.Wf< 


r73; ff 

^9''96 


20154 
40687 


21105 
407S1 


21593 
40810 


^1674 


21689 


21797 


21884 


29207 


29619 


36554 


36572 


PRB.Wf^.'^C'^^h 


.V?4 ft 


4085? 






















PRB.WR.PTE, 


rV35 # 


40158 


40163 




















PRIMT 


?r^^ ft 


5940 






















f<fcAD 


i'7]\) ft 


5545 


5621 


5686 


5750 


5753 


5789 


5 799 


5817 


6778 


6786 


6794 




15718 


15758 


16019 


16053 


16217 


16609 


16616 


16641 


17009 


17015 


17018 


17039 




1708) 


17089 


17260 


17265 


17284 


17555 


19537 


19543 


19757 


20109 


20115 


20555 




?0580 


20585 


205O0 


20611 


20620 


20650 


20640 


20650 


20660 


20669 


20679 


20689 




r*U6^9 


20709 


20718 


20760 


21272 


21446 


21527 


21530 


21659 


21779 


21861 


21877 




^3756 


23803 


24201 


24205 


24480 


26345 


29397 


P9841 


P9910 


30117 


30214 


30450 




3?407 


32411 


32434 


32455 


324 74 


32489 


35499 


33513 


34378 


36870 


36881 


39334 




39338 


42602 


426S1 


42714 


42819 


42828 


42844 


43165 


45214 


4 5242 


44415 


44425 




44436 


44443 


44453 


44558 


44543 


44634 


44639 


44723 


44728 


44903 


449^2 


45026 




45037 


45130 


45135 


45239 


45244 


45337 


45419 


45508 


45521 


45538 


45546 


45552 




45563 


45652 


45663 


45789 


45799 


45972 


46083 


46767 


47150 


47196 


47236 


47345 




47565 
























WMD.tNO 


?7)2 ft 


18409 


1 84 1 3 


18417 


18427 


184 3T 


18451 


19040 










Rf AD.LNG.MOl) 


?ni ft 


18695 


1871S 


19051 


















RFAD.MOD 


:?)) ft 

46069 


42065 

46075 


42974 


42O90 


43251 


44883 


44888 


44896 


45764 


45771 


45779 


45880 


READ. MOD. irt 


2ns ft 


8644 


19075 


21965 


22049 


31072 














RMD.NT 


?7I4 * 


39649 


40312 


40518 


40580 


40600 














Rf AD.PHY 


?7T6 ft 
36788 


36139 

36817 


36324 

37211 


36687 
37217 


36696 
38286 


56711 
40633 


36719 


36735 


36738 


36758 


36762 


36766 


RMD.Stt 


,>717 ft 


39652 






















U* :C"K 


?758 * 


39364 






















wRire 


.\719 ft 


5563 


5568 


5578 


5S95 


5650 


5671 


6900 


6907 


6914 


7226 


8291 




83G3 


8373 


S420 


8459 


8471 


8501 


8557 


8606 


8695 


8731 


8780 


8824 
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WRITF.LNG 
WRITE. NQREG 



hoJ 



WRITE. NT 
WRITE. NT. LNG 
WRITE. PHY 
WRITE. SEC 
WRITE. UL 
WRITE. UL.SFC 

BftJCHK 

BR.S(-4.INT-TS 

BRA.flN.APD 

BurxQ 
CCBR 



8869 


9501 


14767 


14772 


16931 


19291 


19297 


19389 


19643 


19726 


20197 


20229 


?0239 


20248 


20257 


20265 


20274 


20283 


20292 


20300 


20309 


20518 


20127 


20355 


203A^ 


20424 


20433 


20441 


20453 


20468 


21147 


21457 


21464 


21482 


21558 


21611 


21618 


21624 


21705 


21711 


21726 


21733 


21812 


21906 


21919 


23045 


23102 


25182 


25258 


23306 


23310 


25473 


23520 


25713 


26895 


28171 


28296 


28593 


28617 


2B622 


28632 


28809 


28823 


28827 


28831 


28835 


29692 


29702 


29706 


30045 


30125 


30130 


30265 


50271 


30284 


30289 


30355 


30375 


30377 


30387 


30531 


30555 


30609 


50618 


30708 


30745 


30852 


30856 


50860 


30864 


309?3 


30957 


30962 


30972 


30977 


31744 


32843 


32847 


32925 


32929 


32964 


32969 


33011 


33030 


33040 


53952 


34455 


34494 


36360 


36776 


36812 


37352 


37360 


37568 


37993 


37997 


38001 


38005 


38009 


38039 


38482 


38486 


38570 


38662 


41191 


41213 


41499 


41538 


41852 


41884 


42241 


4250/ 


42575 


42383 


42393 


42537 


42545 


42550 


42565 


42570 


46170 


46175 


46870 


468/8 


47052 


47059 


47144 


47331 


47359 


47381 














2721 ft 


18711 


18722 


18735 


19108 


19112 


19116 


19120 










2720 ff 


8350 


8357 


8403 


8415 


8435 


8441 


8521 


8526 


8535 


8596 


8620 


8685 


8709 


8769 


8813 


8857 


8914 


8931 


8942 


8986 


9044 


9049 


9072 


9319 


9328 


9336 


9340 


9514 


9518 


9522 


9526 


9687 


9721 


9725 


9730 


9736 


9742 


9749 


9754 


9764 


9774 


9782 


9834 


9839 


10695 


10698 


10705 


10753 


10765 


10775 


10821 


10830 


11259 


11479 


11486 


11668 


11676 


11687 


11697 


11704 


11776 


11789 


11897 


11908 


11914 


11929 


11934 


13167 


13246 


13772 


13797 


14315 


14340 


14721 


14749 


14803 


14808 


14815 


14820 


15519 


15487 


1549A 


167^1 


16754 


16769 


16781 


16810 


16825 


16866 


16875 


16893 


16949 


16955 


18241 


18245 


18278 


18291 


19449 


21036 


21041 


21361 


21550 


21805 


21900 


30000 


40989 


40999 


41005 


41025 


41036 


41043 


41063 


41074 


41081 


41101 


41112 


41119 


41258 


41269 


41280 


41566 


41571 


41627 


41656 


41762 


41771 


41820 


41830 


41836 


41859 


41891 


42^10 


42221 


42620 


42630 


















2/22 ft 


39673 


59683 


39817 


















2723 ft 


40216 


40251 




















272^ ft 


36857 


36875 


36885 


56899 


36911 


36929 


36935 


36941 


40178 






2726 ft 


39687 


39730 


39744 


















272^ ft 


8652 


19124 


19128 


21997 


22002 


22015 


22057 


22092 


26211 






2727 ft 


39677 






















27U2 ft 
























2808 ft 


7800 


7819 


50229 


30506 


30710 


30742 


30768 










2820 ft 


30844 


30874 


30931 


31057 


32385 


32517 


32814 


32825 


55399 


36020 


39501 


27Z7 ft 


8498 


8605 


8692 


8777 


8821 


8866 


11?52 


18368 


18396 


19143 


19279 


19514 


39223 






















2792 U 


38414 


39997 




















2811 ft 


5528 


5328 


5535 


5355 


5358 


5558 


5566 


5366 


5385 


5385 


5599 


5599 


5405 


5405 


5409 


5409 


5455 


5455 


5459 


5459 


5463 


5463 


5472 


5472 


5477 


5477 


5488 


5488 


5496 


5496 


5500 


5500 


5504 


5504 


5508 


5508 


5515 


5515 


5519 


5519 


5523 


5523 


5531 


5531 


5535 


5535 


5540 


5540 


5560 


5560 


5583 


5583 


5591 


5591 


5601 


5601 


5605 


5605 


5614 


5614 


5617 


5617 


5626 


5626 


5630 


5630 


5659 


5659 


5662 


5662 


5676 


5676 


5682 


5682 


5687 


5687 


5699 


5699 


5712 


5712 


5716 


5716 


5725 


5725 


5755 


5735 


5750 


5750 


5785 


5785 


5796 


5796 


5824 


5824 


5899 


5899 


5915 


5913 


5920 


5920 


5934 


5934 


5940 


5940 


5943 


5943 


5951 


5951 


5954 


5954 


5957 


5957 


5963 


5963 


5968 


5968 


5978 


5978 


5992 


5992 


5998 


5998 


6007 


6007 


6128 


6128 


6152 


6132 


6142 


6142 


6149 


6149 


6156 


6156 


6160 


6160 


6171 


6171 


6174 


6174 


6221 


6221 


6225 


6225 


6229 


6229 


6233 


6253 


6236 


6236 


6240 


6240 


6244 


6244 


6248 


6248 


6256 


6256 


6265 


6265 


6270 


6270 


6274 


6274 


6281 


6281 


6285 


6285 


6289 


6289 


6295 


6295 


6299 


6299 


6303 


6305 


6307 


6507 


6513 


6515 


6517 


6317 


6521 


6521 


6527 


6327 


6331 


6551 


6335 


6335 


6541 


6341 


6545 


6345 


6349 


6549 


6355 


6355 


6559 


6359 


6563 


6363 


6569 
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6369 


6373 


6373 


6377 


6377 


6383 


6383 


6387 


6387 


6391 


6391 


6397 


6397 


6401 


6401 


6405 


6405 


6411 


6411 


6415 


6415 


6419 


6419 


6425 


6^25 


6A33 


6433 


6464 


6464 


6471 


6471 


6478 


6478 


6487 


6487 


6503 


6503 


6508 


6508 


6528 


6528 


6536 


6536 


6542 


6542 


6545 


6545 


6557 


6557 


6613 


6613 


6662 


6662 


6667 


6667 


6695 


6709 


6709 


6753 


6753 


6803 


6803 


6825 


6825 


6832 


6832 


6858 


6858 


6932 


6932 


6965 


6965 


6978 


6978 


7014 


7014 


7032 


7033 


7037 


7037 


7042 


7042 


7048 


7048 


7051 


7051 


7055 


7055 


7059 


7059 


7062 


7062 


7066 


7066 


7071 


7071 


707A 


7074 


7078 


7078 


7083 


7083 


7086 


7086 


7090 


7090 


7095 


7095 


7098 


7098 


7102 


7102 


7107 


7107 


7107 


7110 


7110 


7166 


7166 


7170 


7170 


7173 


7173 


7177 


7177 


7184 


7184 


7187 


7187 


7231 


7231 


7235 


7235 


7264 


7264 


7268 


7268 


7276 


7276 


7280 


7280 


7284 


7284 


7310 


7310 


7314 


7314 


7322 


7322 


7330 


7330 


7338 


7338 


7345 


7345 


7353 


7353 


7361 


7561 


7369 


7369 


7373 


7373 


7378 


7378 


7383 


7383 


7405 


7A05 


7410 


7410 


7420 


7420 


7433 


7433 


7438 


7438 


7454 


7454 


7459 


7^59 


7466 


7466 


7476 


7476 


7482 


7482 


7499 


7499 


7504 


7504 


7521 


7521 


7526 


7526 


7533 


7533 


7543 


7543 


7548 


7548 


7557 


7557 


7561 


7561 


7565 


7565 


7569 


7569 


7578 


7578 


7581 


7581 


7591 


7591 


7595 


7595 


7615 


7615 


7627 


7627 


7635 


7635 


7644 


7644 


7648 


7648 


7652 


7652 


7664 


7664 


7676 


7676 


7690 


7690 


7706 


7706 


7714 


7714 


7718 


7718 


7729 


7729 


7741 


7741 


7746 


7746 


7750 


7750 


7753 


7753 


7757 


7757 


7762 


7762 


7769 


7769 


7789 


7789 


780Q 


7809 


7829 


7829 


7833 


7833 


7850 


7850 


7861 


7861 


7873 


7873 


7908 


7908 


7912 


7912 


7915 


7915 


7944 


7944 


7949 


7949 


7958 


7958 


7963 


7963 


7975 


7975 


7986 


7986 


8009 


8009 


8014 


8014 


8026 


8026 


8032 


8032 


8058 


8058 


8063 


8063 


8068 


8068 


8072 


8072 


8076 


8076 


8080 


8080 


8094 


8094 


8143 


8U3 


8187 


8187 


8191 


8191 


8199 


8199 


8206 


8206 


8910 


8910 


8915 


8927 


8950 


8989 


9027 


9027 


9039 


9039 


9104 


9301 


9310 


9314 


9315 


932A 


9324 


9388 


9396 


9396 


9401 


9401 


9416 


9416 


9420 


9420 


9425 


9^25 


9430 


9430 


9441 


9441 


9449 


9449 


9454 


9459 


9459 


9465 


9471 


9559 


9559 


9570 


9570 


9600 


9634 


9670 


9670 


9690 


9690 


9694 


9694 


9770 


9770 


9778 


9778 


9830 


10817 


10817 


10825 


10825 


10868 


10868 


10879 


10879 


10926 


10926 


10930 


10930 


10934 


10934 


11029 


11029 


11034 


11034 


11149 


11U9 


11154 


11154 


11329 


11329 


11336 


11337 


11340 


11340 


11352 


11353 


11499 


11712 


11771 


11771 


11782 


11782 


11799 


11799 


11813 


11813 


11885 


11885 


12035 


12035 


12042 


120^2 


^2222 


12224 


12238 


12238 


12333 


12333 


12343 


12343 


12372 


12372 


12385 


12385 


12400 


12400 


12513 


12513 


12519 


12519 


12550 


12550 


12556 


12556 


12562 


12562 


12580 


12580 


12594 


12594 


12621 


12621 


12633 


12637 


12637 


126*'.2 


12642 


12700 


12700 


12706 


12706 


12712 


12712 


12716 


12716 


12721 


12721 


12726 


12726 


12731 


12731 


12734 


12734 


12858 


12858 


12878 


12878 


13085 


13085 


13A67 


13469 


13480 


13480 


13588 


13588 


13625 


13625 


13670 


13670 


13684 


13684 


13702 


13702 


13878 


13878 


14088 


14088 


14113 


14113 


14118 


14118 


14426 


14426 


}U^2 


14442 


14446 


14446 


14489 


14501 


14501 


14505 


14505 


14666 


14666 


14689 


U690 


14690 


14 702 


14702 


14713 


14713 


14735 


14735 


14837 


14837 


14843 


14843 


U973 


14973 


15007 


15008 


15008 


15015 


15016 


15016 


15073 


15073 


15079 


15079 


1508A 


15084 


15088 


15088 


15095 


15095 


15098 


15098 


15123 


15123 


15166 


15166 


15329 


15330 


15334 


15335 


15386 


15390 


15390 


15418 


15418 


15422 


15422 


15A26 


15426 


15515 


15690 


15690 


15711 


15711 


15742 


15742 


15777 


15777 


15812 


15812 


15850 


15830 


15847 


15847 


15876 


15876 


15880 


15880 


15888 


15889 


15905 


15905 


15997 


15997 


16060 


16060 


16064 


16064 


16069 


16069 


16114 


16114 


16119 


16120 


16120 


16137 


16137 


16141 


16141 


16200 


16200 


16230 


16230 


16269 


16290 


16290 


16435 


16435 


16485 


16483 


16511 


16525 


16525 


16550 


16563 


16563 


16574 


16574 


16599 


16599 


16604 


16604 


16624 


16624 


16668 


16668 


16991 


16991 


16996 


16997 


17118 


17118 


17123 


17123 


17160 


17160 


17169 


17169 


17173 


17173 


17177 


17177 


17238 


17238 


17245 


17246 


17474 


17474 


17562 


17562 


17566 


17566 


17592 


17592 
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17610 


17610 


17634 


17634 


18866 


13871 


18876 


18881 


18886 


18891 


18896 


18901 


190A2 


19042 


19053 


19053 


19065 


19065 


19077 


19077 


19154 


19154 


19167 


19167 


19237 


19237 


19242 


19242 


19303 


19304 


19310 


19311 


19315 


19316 


19349 


19349 


19353 


19354 


19358 


19359 


19400 


19405 


19470 


19470 


19479 


19479 


19484 


19484 


19529 


19583 


19583 


20124 


20124 


20129 


20129 


20135 


20135 


20140 


20140 


20156 


20156 


20156 


20177 


20177 


20200 


20200 


20211 


20211 


20244 


20244 


20253 


20253 


20262 


20262 


20270 


20270 


20279 


20279 


20288 


20288 


20297 


20297 


203O5 


20305 


203U 


20314 


20323 


20323 


20332 


20332 


20340 


20340 


20350 


20350 


20355 


20355 


20360 


20360 


20365 


20365 


20370 


20370 


20375 


20375 


20379 


20379 


20384 


20384 


20389 


20389 


20394 


20394 


20399 


20399 


20404 


20404 


20409 


20409 


20429 


20429 


20A38 


20438 


20450 


20450 


20455 


20455 


20465 


20465 


20469 


20469 


20491 


20491 


20A95 


20495 


20499 


20499 


20536 


20536 


20540 


20540 


20545 


20545 


20548 


20548 


20553 


20553 


20573 


20573 


20608 


20608 


20614 


20614 


206 1 8 


20618 


20623 


20623 


20627 


20627 


20633 


20633 


20637 


20637 


20643 


20643 


20647 


20647 


20653 


20653 


20657 


20657 


20663 


20663 


20667 


20667 


20672 


20672 


20676 


20676 


20682 


20682 


20686 


20686 


20692 


20692 


20696 


20696 


20702 


20702 


20706 


20706 


20712 


20712 


20716 


20716 


20721 


20721 


20742 


20742 


20751 


20751 


20780 


20780 


20788 


20788 


20792 


20792 


20806 


20806 


20811 


20811 


20901 


20901 


20914 


20914 


20930 


20930 


20950 


20955 


20955 


20962 


20962 


20966 


20966 


20972 


20972 


20976 


20976 


21031 


21032 


21046 


21046 


21050 


21051 


21102 


21102 


21117 


21117 


21137 


21137 


21143 


21144 


21166 


21166 


21206 


21206 


21213 


21213 


21263 


21263 


21320 


21320 


21324 


21324 


21327 


21327 


21350 


21386 


21386 


21396 


21396 


21412 


21439 


21439 


21454 


21454 


21468 


21468 


21472 


21472 


21543 


21543 


21546 


21546 


21604 


21604 


21615 


21615 


21621 


21621 


21655 


21655 


21665 


21665 


21698 


21698 


21730 


21730 


21758 


21758 


21787 


21787 


21794 


21794 


21808 


21808 


21848 


<>1848 


21858 


21858 


21868 


21868 


21874 


21874 


21889 


21889 


21903 


21903 


21912 


21912 


21952 


21952 


21969 


21969 


21979 


21979 


21999 


21999 


22004 


22004 


22012 


22012 


22021 


22021 


22429 


22429 


22482 


22482 


22486 


22486 


22547 


22547 


22638 


22638 


22677 


22677 


22785 


22785 


23001 


23001 


23004 


23004 


23031 


23031 


23035 


23035 


23039 


23039 


23050 


23050 


23079 


23079 


23096 


23096 


23107 


23107 


23129 


23129 


23168 


23168 


23172 


23172 


23176 


23176 


23187 


23187 


23191 


23205 


23205 


23237 


23237 


23245 


23245 


23279 


23279 


23320 


23333 


23333 


23437 


23437 


23469 


23469 


23479 


23688 


23688 


23694 


23694 


23761 


23761 


23808 


23808 


23818 


23818 


23922 


23922 


23947 


23947 


23957 


23957 


23979 


23989 


24015 


24015 


24040 


24062 


24062 


24083 


24103 


24103 


24129 


24251 


24251 


24314 


24314 


24343 


24343 


24367 


24367 


24423 


24423 


24463 


24463 


24472 


24472 


24477 


24477 


24485 


24486 


24495 


24495 


24526 


24526 


24541 


24541 


24647 


24647 


24665 


24665 


24669 


24669 


24680 


24680 


24684 


24684 


24708 


24708 


24760 


24760 


24782 


24782 


24797 


24797 


24802 


24802 


24805 


24805 


24835 


24835 


24869 


24869 


24930 


24930 


24933 


24933 


24952 


24952 


24959 


24959 


25025 


25025 


25041 


25041 


25047 


25047 


25051 


25051 


25092 


25092 


25110 


251 1 


25119 


25119 


25165 


25165 


25204 


25204 


25243 


25243 


25284 


25284 


25292 


25292 


25299 


25299 


25368 


25368 


25612 


25612 


25634 


25634 


25650 


25650 


25655 


25677 


25677 


25681 


25681 


25714 


25714 


25792 


25792 


25796 


25797 


25797 


25843 


25848 


25851 


25931 


25936 


25973 


25973 


25994 


25994 


26003 


26003 


26006 


26006 


26009 


26009 


26017 


26017 


26029 


26029 


26111 


26111 


26143 


26143 


26146 


26146 


26172 


26172 


26212 


26212 


26293 


26293 


26353 


26357 


26361 


26361 


26364 


26364 


26370 


263^0 


26373 


26373 


26465 


26465 


26501 


26501 


26504 


26504 


26583 


26583 


26603 


26641 


26767 


26790 


26790 


26794 


26794 


26819 


26848 


26848 


26853 


26853 


26896 


26896 


27007 


27014 


27014 


27017 


27017 


27023 


27025 


27026 


27026 


27044 


27044 


27051 


27051 


27055 


27063 


27063 


27067 


27067 


27102 


27102 


27254 


27353 


27533 


27375 


27375 


27379 


27379 


27665 


27665 


27687 


27687 


27732 


27712 


27775 


27775 


27779 


2771'=^ 


27797 


27797 


27801 


27801 


27817 


27817 


27827 


27B27 


27835 


27835 


27839 


27839 


27845 


27845 


27849 


27849 


27855 


27855 


27859 


27859 


27868 


27868 


27872 


27172 


27876 


27876 


27911 


27911 


27916 


27916 


27984 


27984 


28008 


28008 


28027 


2B027 


28049 


28049 


28065 


28065 


28075 


28075 


28106 


28106 


28117 


28117 


28134 
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28UA 


28144 


28147 


28147 


28155 


23155 


28178 


28178 


28183 


28183 


28188 


28188 


28213 


28213 


28245 


28245 


28248 


28249 


28264 


28264 


28268 


28268 


28279 


28279 


28285 


28285 


28298 


28298 


28312 


28312 


28323 


28324 


28328 


28528 


28328 


28334 


2833A 


28338 


28338 


28341 


28341 


28418 


28418 


28428 


28428 


28453 


28455 


284/7 


28A77 


28494 


28494 


28500 


28500 


28506 


28506 


28511 


28534 


28534 


28538 


28538 


28563 


28563 


28583 


28584 


28589 


28589 


28598 


28598 


28601 


28601 


28619 


28619 


28661 


28661 


28665 


28665 


28670 


28670 


28770 


2B770 


28774 


28774 


28779 


28779 


28783 


28783 


28788 


28793 


28793 


28797 


28797 


28824 


28824 


28828 


28828 


28836 


28836 


28855 


28855 


29074 


29074 


29089 


29089 


29112 


29112 


29116 


29116 


29134 


29134 


29138 


29138 


29142 


29142 


29176 


29176 


29246 


29246 


29250 


29250 


29269 


29269 


29381 


29381 


29488 


29488 


29491 


29491 


29511 


29511 


29535 


29535 


29538 


29538 


29560 


29560 


29567 


29567 


29585 


29585 


29590 


29590 


29595 


29595 


29600 


29600 


29605 


29605 


29636 


29636 


29660 


29660 


29670 


29670 


29680 


29680 


29684 


29684 


29689 


29689 


29698 


29698 


29712 


29712 


29717 


29717 


29723 


29723 


29727 


29727 


29731 


29731 


29818 


29818 


29822 


29822 


29828 


29828 


29836 


29836 


29843 


29843 


29850 


29850 


29869 


29869 


29869 


29877 


29877 


29912 


29912 


29927 


29986 


30029 


30105 


30105 


30126 


30131 


30137 


30141 


30202 


30202 


30226 


30226 


30243 


30244 


30244 


30249 


30249 


30253 


30255 


30257 


30257 


30257 


30267 


30267 


30273 


30275 


30277 


30277 


30281 


30281 


30286 


30286 


30296 


30296 


30352 


30352 


50370 


30374 


30374 


30380 


30380 


30388 


30308 


30400 


30451 


30451 


30457 


30457 


30461 


30461 


30481 


30481 


30492 


30492 


30499 


30499 


30518 


50518 


30532 


30532 


30575 


30575 


30580 


30581 


30585 


30586 


30586 


30601 


30601 


30611 


30611 


30620 


30620 


30625 


30626 


30626 


30632 


30632 


30636 


30636 


30641 


30641 


30714 


30714 


30735 


30735 


30756 


30756 


30760 


30760 


30781 


30781 


30787 


30787 


30830 


30830 


30875 


30875 


30879 


30879 


30888 


30888 


30909 


30909 


30926 


50926 


30987 


30987 


30998 


30998 


31002 


31002 


31009 


31009 


31014 


31014 


31021 


31021 


31026 


31026 


31049 


51049 


31062 


31062 


31112 


31112 


31227 


31227 


31230 


31230 


31241 


31241 


31349 


31349 


31442 


31442 


31456 


31456 


31494 


31495 


31498 


51498 


31505 


31505 


51514 


31514 


31522 


31554 


31557 


31588 


31588 


31604 


31655 


31650 


31650 


31688 


51688 


31704 


31704 


31708 


31708 


31719 


31745 


31745 


31926 


31926 


32044 


32044 


32082 


32082 


32100 


32100 


32124 


32124 


32131 


32131 


32163 


32165 


32172 


32172 


32372 


32372 


32379 


32579 


32385 


32385 


32396 


32396 


32400 


32400 


32404 


32404 


32420 


32420 


52423 


52425 


32426 


32426 


52438 


32438 


32459 


32459 


32478 


32478 


32482 


32482 


32494 


32494 


32511 


32511 


32545 


32545 


32564 


32564 


32567 


32567 


32570 


32570 


32574 


32574 


32591 


32591 


32595 


32595 


32599 


52599 


32603 


32603 


32607 


32607 


32611 


32611 


32615 


52615 


32625 


32625 


32629 


32629 


32635 


32635 


32639 


32639 


32645 


32645 


32649 


32649 


32655 


32655 


32659 


32659 


32664 


32664 


32667 


32667 


32671 


32671 


32687 


32687 


32692 


32702 


32702 


32707 


32707 


32747 


32747 


32791 


32791 


32815 


32815 


32823 


32823 


32829 


32829 


32833 


32833 


32837 


32837 


32862 


32862 


32880 


32880 


32884 


32884 


32903 


32903 


32916 


32916 


32920 


32920 


32938 


32938 


32952 


32952 


32934 


32984 


32992 


32992 


32996 


32996 


53019 


33019 


33027 


33027 


33037 


33037 


33051 


33051 


33061 


33061 


33065 


53065 


33128 


33128 


33150 


33150 


33467 


33467 


33484 


33484 


33527 


33527 


33535 


35555 


33538 


33538 


33542 


33542 


33545 


33545 


35559 


33575 


33575 


33579 


33579 


33610 


33611 


33611 


33615 


33615 


33615 


55619 


55619 


33629 


33629 


33639 


33639 


33639 


33649 


33650 


33650 


33650 


33654 


33654 


33660 


33660 


33669 


33669 


33673 


33673 


33677 


33677 


33820 


33820 


33831 


33831 


33904 


33904 


33917 


33917 


33956 


33956 


33999 


33999 


34005 


34005 


34029 


54029 


34033 


34033 


34072 


34072 


34076 


34076 


34089 


34089 


34093 


34093 


34133 


54133 


34147 


34147 


34150 


34150 


34154 


34154 


34157 


34157 


34168 


34168 


34172 


34172 


34178 


34178 


34198 


34198 


34241 


34241 


34255 


34260 


34260 


34264 


34264 


34268 


34268 


34275 


34275 


34294 


34294 


34301 


34301 


34319 


34319 


34351 


34351 


34563 


34363 


34380 


34380 


34394 


34394 


34405 


34405 


34441 


34441 


34458 


34458 


34498 


34498 


34505 


34505 


34561 


34561 


34570 


34570 


34610 


34610 


34658 


54658 


34679 


34679 


34682 


34682 


34701 


34701 


34704 


34707 


34707 


54714 


54714 


54714 


54838 


34838 


34864 


34864 


34891 


34891 


34900 


34900 


34904 
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3A904 

35067 

35115 

35205 

35328 

35382 

35408 

35469 

35498 

35532 

35590 

35741 

35814 

55842 

35897 

35931 

36007 

36088 

36116 

36184 

36251 

36354 

36619 

56701 

36799 

36882 

57105 

37189 

37256 

37317 

37400 

37537 

37641 

37698 

37770 

37839 

37882 

37973 

38095 

38174 

38225 

38351 

38419 

38547 

38610 

38699 

38740 

38834 

39120 

39386 

39760 

39949 

40169 

A0226 

A032A 



54908 

35079 

35119 

35252 

35331 

35385 

55412 

35469 

35503 

35536 

55599 

35741 

35818 

35850 

35905 

35935 

36047 

36092 

36121 

36228 

36251 

36354 

36619 

36715 

36799 

36882 

37110 

37196 

37271 

37322 

57400 

37537 

37641 

37698 

37770 

37839 

37882 

37973 

38095 

38174 

38225 

38351 

38419 

385-^7 

38627 

38706 

38746 

38852 

39158 

39430 

39806 

39960 

40173 

'^0232 

40327 



34908 

35079 

35119 

35252 

35331 

35385 

35412 

35478 

35503 

35536 

35599 

35779 

35818 

35850 

35905 

35935 

36047 

36092 

36121 

36228 

36289 

36479 

36619 

36715 

36809 

36896 

37110 

37196 

37271 

37322 

37428 

37560 

37647 

37719 

37789 

37845 

37914 

37977 

38106 

38202 

38229 

38370 

38428 

38552 

38627 

38706 

38746 

38852 

39158 

39430 

39806 

39960 

40173 

40232 

40327 



34913 

35083 

35123 

35268 

35363 

35390 

35418 

35478 

35512 

35567 

55640 

35779 

35822 

35853 

359U 

35939 

36053 

36097 

36136 

36233 

36289 

36479 

36627 

36732 

36809 

36905 

37115 

37205 

37275 

37336 

37428 

37560 

37647 

37719 

37789 

37845 

37914 

37977 

38106 

38202 

38229 

38370 

38428 

38552 

38632 

38712 

38752 

38856 

39210 

39469 

39813 

40087 

40180 

40237 

40408 



34913 

35083 

35125 

35268 

35363 

35390 

35418 

35482 

35512 

35567 

35651 

35779 

35822 

35853 

35914 

35939 

36055 

36097 

36136 

36233 

36304 

36496 

36627 

36732 

36841 

36905 

37115 

37205 

37275 

37375 

37432 

37563 

37663 

37723 

37801 

37853 

37958 

38011 

38109 

38206 

38272 

38379 

38434 

38556 

38632 

58712 

58752 

38856 

39210 

39469 

39813 

40087 

40180 

40237 

40408 



35014 

35091 

35127 

35272 

35369 

35394 

35457 

55482 

55516 

55571 

35660 

35783 

35826 

35857 

35919 

35987 

36060 

36101 

36139 

36238 

36304 

36496 

36667 

36745 

36841 

36908 

37121 

37213 

37279 

37375 

37432 

37563 

37663 

57723 

37801 

37855 

37958 

38011 

38109 

38206 

38272 

38379 

58454 

38563 

38638 

38717 

38757 

38918 

39269 

39485 

39834 

40091 

40191 

40241 

40432 



35014 

35091 

35127 

35272 

35369 

55394 

55437 

35482 

35516 

35571 

35670 

35783 

55826 

55857 

55919 

55987 

56060 

36101 

36139 

56238 

56316 

36563 

36667 

36745 

36849 

36908 

37121 

57219 

37279 

37580 

57437 

57586 

57672 

11721 

57807 

57857 

57962 

38065 

38113 

38214 

38279 

58385 

58444 

38563 

38638 

38717 

38757 

38918 

39269 

39485 

39834 

40091 

40191 

40241 

40432 



35031 

35107 

35176 

35288 

35372 

35402 

35456 

35489 

35522 

35576 

35670 

35798 

35854 

35861 

35923 

36000 

56063 

36106 

36152 

36242 

36316 

36563 

36679 

36755 

36849 

36916 

37131 

37248 

37283 

37580 

37437 

37586 

57672 

11121 

37807 

37857 

37962 

38065 

38113 

38214 

38279 

38385 

38444 

38572 

38644 

38722 

38767 

38928 

59276 

39726 

39925 

40150 

40195 

40303 

40436 



35031 

35107 

35176 

35288 

35372 

35402 

35456 

35489 

35522 

55576 

35698 

35798 

35834 

35861 

35925 

36000 

56063 

36106 

36152 

36242 

36337 

36580 

36679 

36755 

36853 

36916 

37131 

37248 

37283 

37384 

37441 

37629 

37686 

37737 

37813 

37868 

37965 

38084 

38152 

38217 

38283 

38390 

58473 

38572 

38644 

38722 

38767 

38928 

39276 

59726 

59925 

40150 

40195 

40303 

40436 



35064 

35111 

35186 

35315 

55376 

55405 

35460 

35493 

35526 

35585 

35698 

35802 

55858 

35873 

35927 

36004 

36083 

36112 

36156 

36248 

36357 

56580 

56684 

56782 

56853 

37099 

37137 

37252 

37312 

37384 

37441 

37629 

37686 

37737 

37813 

57868 

57965 

38084 

38152 

38217 

38283 

38390 

38473 

38579 

38655 

38750 

38807 

39039 

39376 

39740 

39932 

40154 

40218 

40309 

40483 



35064 

35111 

55186 

35315 

35376 

35405 

35460 

35493 

55526 

55585 

55703 

35802 

35858 

35873 

35927 

36004 

36083 

36112 

36156 

36248 

36345 

36615 

56684 

36782 

36871 

57099 

37137 

57252 

37312 

57388 

37488 

57635 

57694 

57744 

57831 

57878 

57969 

58092 

38157 

38222 

38346 

38405 

38529 

38579 

38655 

38730 

38807 

39039 

59376 

39740 

39932 

40154 

40218 

40509 

40484 



35067 
35115 
35205 
35328 
35382 
35408 
35469 
35498 
35552 
35590 
35703 
35814 
35842 
35897 
35951 
56007 
36088 
36116 
36184 
56248 
36550 
56615 
36701 
36796 
36871 
37105 
37182 
37256 
37317 
37388 
37488 
37635 
37694 
37744 
37851 
37878 
37969 
38092 
38157 
38222 
38346 
38405 
38541 
38610 
38699 
38740 
38853 
39120 
39586 
39760 
39949 
40169 
40226 
40324 
40488 
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A0A89 


40493 


40494 


40498 


40498 


40503 


40503 


40509 


40509 


40515 


40515 


40528 


A0528 


40542 


40542 


40548 


40548 


40552 


40552 


40561 


40561 


40572 


40572 


40577 


A0577 


40590 


40590 


40594 


40594 


40597 


40597 


40605 


40605 


40622 


40622 


40626 


40626 


40647 


40647 


40651 


40651 


40858 


41032 


41032 


41070 


41070 


41210 


41210 


A1228 


41228 


41310 


h1310 


41337 


41337 


41351 


41355 


41355 


41362 


41367 


41367 


41385 


41413 


41429 


41429 


41443 


41561 


41643 


41643 


41643 


41648 


41648 


41651 


41651 


41664 


41664 


41664 


41669 


41669 


41673 


41673 


41679 


41679 


41683 


41683 


41693 


41693 


41693 


41698 


41698 


41698 


41703 


41703 


41703 


41953 


41954 


41958 


41959 


41963 


41964 


41985 


41966 


42041 


42045 


42045 


42053 


42053 


42057 


42057 


42061 


42061 


42087 


42087 


42098 


42099 


42103 


42103 


42108 


42109 


42114 


42114 


42119 


42125 


42129 


42134 


42138 


42171 


42176 


42176 


42346 


42486 


42486 


42508 


42662 


42662 


42670 


42674 


42674 


42683 


42695 


42695 


42789 


42789 


42939 


42939 


43080 


43080 


43192 


43192 


44751 


44751 


45169 


45169 


45604 


45604 


45674 


45674 


45786 


45786 


46148 


46148 


46152 


46152 


46156 


46156 


46162 


46162 


46166 


46166 


46179 


46179 


46183 


46183 


46201 


46201 


46219 


46219 


46243 


46243 


46251 


46251 


46280 


46280 


46305 


46305 


46313 


46313 


46344 


46344 


46353 


46353 


46368 


46368 


46368 


46387 


46387 


46391 


46391 


46403 


46403 


46407 


46407 


46416 


46416 


46428 


46428 


4643? 


46432 


46441 


46441 


46453 


46453 


46457 


46457 


46475 


46475 


46478 


46478 


46488 


46488 


46492 


46492 


46544 


46544 


46569 


46569 


46576 


46576 


46583 


46583 


46590 


46590 


46595 


46595 


46601 


46601 


46608 


46608 


46615 


46615 


46622 


46622 


46629 


46629 


46635 


46635 


46642 


46642 


46648 


46648 


46655 


46655 


46662 


46662 


46668 


46668 


466^5 


46675 


46682 


46682 


46689 


46689 


46696 


46696 


46716 


46716 


46725 


46725 


46730 


46731 


46731 


46740 


46740 


46744 


46744 


46748 


46749 


46749 


46763 


46763 


46781 


46781 


46807 


46807 


46810 


46810 


46815 


46815 


46819 


46819 


46827 


46827 


46832 


46832 


46875 


46875 


46886 


46886 


46893 


46893 


46895 


46895 


46908 


46908 


46911 


46911 


46922 


46922 


46926 


46926 


46947 


46947 


46952 


46952 


46990 


46990 


46993 


46993 


47000 


47000 


47003 


47003 


47012 


47012 


47022 


47022 


47062 


47062 


47070 


47070 


47091 


47091 


47094 


47094 


47098 


47098 


47101 


47101 


47109 


47109 


47112 


47112 


47136 


47136 


47139 


47139 


47154 


47154 


47158 


47158 


47162 


47162 


47165 


47165 


47169 


47169 


47173 


47173 


47176 


47176 


47181 


47181 


4718? 


47187 


47190 


47190 


47197 


47197 


47201 


47201 


47208 


47208 


47211 


47211 


47215 


47215 


47219 


47219 


47222 


47222 


^7227 


47227 


47230 


47230 


47237 


47237 


47241 


47241 


47248 


47248 


47251 


47251 


47255 


47255 


47259 


47259 


47262 


47262 


47265 


47265 


47271 


47271 


47281 


47281 


47295 


47295 


47299 


47299 


47302 


47302 


47337 


47338 


47338 


47338 


47356 


47356 


47370 


47371 


47371 


47371 


47378 


47378 


^7393 


47393 


47402 


47402 


47406 


47406 


47412 


47412 


47415 


47415 


47423 


47423 


47431 


47431 


47470 


47470 


47474 


47474 


47478 


47478 


47495 


47495 


47500 


47500 


47505 


47505 


47510 


47510 


47515 


47515 


47520 


47520 


47541 


47541 


47546 


47546 


47551 


47551 


47561 


47561 


47566 


47570 


47575 


47575 


47647 


47647 


47651 


47651 


47655 


47655 


47661 


47661 


47740 


47740 


47751 


47752 


47759 


47759 


47782 


i^77B2 


47805 


47805 


47810 


47810 


47899 


47899 


47904 


47904 


47937 


47937 


47945 


47943 


47947 


47947 


47984 


47984 


48033 


48033 


48084 


48084 


48087 


48087 


48090 


48090 


48093 


48093 


48096 


48096 


48099 


48099 
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5328 


5328 


5335 


5335 


5358 


5358 


5366 


5366 


5385 


5385 


5399 


5599 


5403 


5405 


5409 


5409 


5455 


5455 


5459 


5459 


5A63 


5463 


5472 


5472 


5477 


5477 


5488 


5488 


5496 


5496 


5500 


5500 


5504 


5504 


5508 


5508 


5515 


5515 


5519 


5519 


5523 


5523 


5531 


5531 


5535 


5555 


5540 


5540 


5560 


5560 


5583 


5583 


5591 


5591 


5601 


5601 


5605 


5605 


5614 


5614 


5617 


5617 


5626 


5626 


5630 


5630 


5659 


5659 


5662 


5662 


5676 


5676 


5682 


5682 


5687 


5687 


5699 


5699 


5712 


5712 


5716 


5716 


5723 


5725 


5733 


5735 


5750 


5750 


5785 


5785 


5796 


5796 


5824 


5824 


5899 


5899 


5913 


5915 


5920 


5920 


5934 


5934 


5940 


5940 


5945 


5945 


5951 


5951 


5954 


5954 


5957 


5957 


5963 


5963 


5968 


5968 


5978 


5978 


5992 


5992 


5998 


5998 


6007 


6007 


6128 


6128 


6132 


6132 


6142 


6142 


6149 


6149 


6156 


6156 


6160 


6160 


6171 


6171 


6174 


6174 


6221 


6221 


6225 
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6225 


6229 


6229 


6233 


6233 


6236 


6256 


6240 


6240 


6244 


6244 


6248 


62A8 


6256 


6256 


6265 


6265 


6270 


6270 


6274 


6274 


6281 


6281 


6285 


6285 


6289 


6239 


6293 


6293 


6299 


6299 


6303 


6305 


6307 


6307 


6515 


6313 


6317 


6517 


6321 


6321 


6527 


6527 


6331 


6531 


6335 


6335 


6541 


6341 


6345 


6345 


6349 


6349 


6555 


6555 


6359 


6559 


6363 


6363 


6369 


6369 


6373 


6375 


6377 


6377 


6583 


6583 


6387 


6587 


6391 


6391 


6397 


6397 


6401 


6401 


6405 


6405 


6411 


6411 


6415 


6415 


6A19 


6419 


6425 


6A25 


6433 


6435 


6464 


6464 


6471 


6471 


6478 


6478 


6483 


6487 


6487 


6503 


6503 


6508 


6508 


6528 


6528 


6556 


6536 


6542 


6542 


6545 


6545 


6557 


6557 


6615 


6615 


6662 


6662 


6667 


6667 


6695 


6709 


6709 


6753 


6753 


6800 


6803 


6805 


6825 


6825 


6852 


6832 


6858 


6858 


6932 


6932 


6965 


6965 


6978 


6978 


7014 


7014 


7053 


7037 


7037 


7042 


7042 


7048 


^048 


7051 


7051 


7055 


7055 


7059 


7059 


7062 


7062 


7066 


7066 


7071 


7071 


7074 


7074 


7078 


7078 


7083 


7083 


7086 


7086 


7090 


7090 


7095 


7095 


7098 


7098 


7102 


7102 


7107 


7107 


7110 


7110 


7115 


7166 


7166 


7170 


7170 


7173 


7175 


7177 


7177 


7184 


7184 


7187 


7187 


7231 


7231 


7235 


7235 


7264 


7264 


7268 


7268 


7276 


7276 


7280 


7280 


7284 


7284 


7310 


7310 


7314 


7314 


7522 


7322 


7550 


7330 


7538 


7338 


7545 


7345 


7353 


7353 


7361 


7361 


7569 


7369 


7373 


7573 


7378 


7378 


7583 


7383 


7A05 


7405 


7410 


7410 


7420 


7420 


7433 


7433 


7438 


7438 


7454 


7454 


7459 


7459 


7466 


7466 


7476 


7476 


7482 


7482 


7499 


7499 


7504 


7504 


7521 


7521 


7526 


7526 


7555 


7535 


7543 


7545 


7548 


7548 


7557 


7557 


7561 


7561 


7565 


7565 


7569 


7569 


7578 


7578 


7581 


7581 


75^1 


7591 


7595 


7595 


7615 


7615 


7627 


7627 


7635 


7635 


7639 


7644 


7644 


7648 


7648 


7652 


7652 


7655 


7664 


7664 


7667 


7676 


/676 


7686 


7690 


7690 


7706 


7706 


7714 


7714 


7718 


7718 


7729 


7729 


7741 


7741 


7746 


7746 


7750 


7750 


7753 


7753 


7757 


7757 


7762 


7762 


7769 


7769 


7782 


7786 


7789 


7789 


7792 


7809 


7809 


7812 


7829 


7829 


7835 


7833 


7850 


7850 


7861 


7861 


7873 


7875 


7895 


7900 


7908 


7908 


7912 


7912 


7915 


7915 


7920 


7944 


7944 


7949 


7949 


7958 


7958 


7963 


7965 


7975 


7975 


7986 


7986 


8009 


8009 


8014 


8014 


8026 


8026 


8032 


8032 


8058 


8058 


8063 


8063 


8068 


8068 


807? 


8072 


8076 


8076 


8080 


8080 


8094 


8094 


8143 


8143 


8187 


8187 


8191 


8191 


8199 


8199 


8206 


8206 


8910 


8927 


8927 


8950 


9027 


9039 


9515 


9324 


9396 


9396 


9401 


9401 


9416 


9420 


9420 


9425 


9430 


9450 


9441 


9449 


9449 


9459 


9459 


9559 


9559 


9570 


9570 ] 


9670 


9670 


9690 


9690 


9694 


9770 


9770 


9778 


9778 


9829 


9830 


10817 ! 


10817 


10825 


10825 


10868 


10868 


10879 


10879 


10926 


10926 


10930 


10930 


10934 i 


10934 


11029 


11029 


11054 


11034 


11149 


11149 


11154 


11154 


11529 


11329 


11357 1 


11340 


11340 


11353 


11585 


11499 


11712 


11771 


11771 


11782 


11782 


11799 


11799 i 


11813 


11813 


11885 


11885 


12035 


12035 


12042 


12042 


12224 


12238 


12238 


12333 1 


12333 


12343 


12343 


12572 


12372 


12385 


12385 


12400 


12400 


12513 


12515 


12519 ! 


12519 


12550 


12550 


12556 


12562 


12562 


12580 


12580 


12594 


12594 


12603 


12621 ; 


12621 


1263? 


12637 


12637 


12642 


12642 


12700 


12700 


12706 


12706 


12712 


12712 


12716 


12716 


12721 


12721 


12726 


12726 


12731 


12731 


12734 


12734 


12858 


12858 


12878 


12878 


15085 


13085 


13469 


13480 


13480 


13588 


13588 


13625 


13625 


1 3670 ! 


13670 


13684 


13684 


13702 


13702 


13878 


13878 


14088 


14088 


14113 


14113 


14118 i 


14118 


144c6 


14426 


14442 


14442 


14446 


14446 


14501 


14501 


14505 


14505 


14666 


14666 


14690 


14690 


14702 


14702 


14713 


14713 


14735 


14735 


14837 


14837 


14843 ' 


14845 


14973 


14975 


15008 


15008 


15016 


15016 


15073 


15073 


15079 


15079 


1 5084 


15084 


15088 


15088 


15095 


15095 


15098 


15098 


15125 


15123 


15166 


15166 


15330 i 


15335 


15386 


15590 


15590 


15418 


15418 


15422 


15422 


15426 


154? 6 


15690 


1 5690 


15711 


15711 


15742 


15742 


15777 


15777 


15812 


15812 


1S830 


1 58:)0 


15847 


15847 


15876 


15876 


15880 


15880 


15889 


15905 


15905 


15997 


15997 


160dO 


16060 


16064 


16064 


16069 


16069 


16114 


16114 


16120 


16120 


16157 


16137 


16141 


16141 


16200 i 


16200 


16230 


16250 


16290 


16290 


16435 


16435 


16483 


16483 


16525 


16525 


16563 
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16563 


16574 


16574 


16599 


16599 


16604 


16604 


16624 


16624 


16668 


16668 


16991 


16991 


16997 


17118 


17118 


17123 


17123 


17160 


17160 


17169 


17169 


17173 


17173 


17177 


17177 


17238 


17238 


17246 


17474 


17474 


17531 


17547 


17562 


17562 


17566 


17566 


17592 


17592 


17610 


17610 


17634 


17634 


18402 


18460 


18465 


18470 


18664 


19042 


19042 


19053 


19053 


19065 


19065 


19077 


19077 


19154 


1915A 


19167 


19167 


19237 


19237 


19242 


19242 


19304 


19311 


19316 


19349 


19354 


19359 


19400 


19405 


19A70 


19470 


19479 


19479 


19484 


19484 


19583 


19583 


20124 


20124 


20129 


20129 


20135 


20135 


20140 


20140 


20156 


20156 


20156 


20177 


20177 


20200 


20200 


20211 


20211 


20244 


20244 


20253 


20253 


20262 


20262 


20270 


20270 


20279 


20279 


20288 


20288 


20297 


20297 


20305 


20305 


20314 


20314 


20323 


20323 


20332 


20332 


20340 


203A0 


20350 


20350 


20355 


20355 


20360 


20360 


20365 


20365 


20370 


20370 


20375 


20375 


20379 


20379 


20384 


20384 


20389 


20389 


20394 


20394 


20399 


20399 


20404 


2040A 


20409 


20409 


20429 


20429 


20438 


20438 


20450 


20450 


20455 


20455 


20465 


20465 


20469 


20469 


20491 


20491 


20495 


20495 


20499 


20499 


20536 


20536 


20540 


205A0 


20545 


20545 


20548 


20548 


20553 


20553 


20573 


20573 


20608 


20608 


20614 


206U 


20618 


20618 


20623 


20623 


20627 


20627 


20633 


20633 


20637 


20637 


20643 


206A3 


20647 


20647 


20653 


20653 


20657 


20657 


20663 


20663 


20667 


20667 


20672 


20672 


20676 


20676 


20682 


20682 


20686 


20686 


20692 


20692 


20696 


20696 


20702 


20702 


20706 


20706 


20712 


20712 


20716 


20716 


20721 


20721 


20742 


20742 


20751 


20751 


20780 


20780 


20788 


2078& 


20792 


20792 


20806 


20806 


20811 


20811 


20901 


20901 


20914 


20914 


2092)0 


20930 


. 3950 


20955 


20955 


20962 


20962 


20966 


20966 


20972 


20972 


20976 


20976 


21032 


21046 


21051 


21102 


21102 


21117 


21117 


21137 


21137 


21144 


21166 


21166 


21206 


21206 


21213 


21213 


21263 


21263 


21320 


21320 


2132A 


21324 


21327 


21327 


21350 


21386 


21386 


21396 


21396 


21412 


21439 


21439 


2U54 


21454 


21468 


21468 


21472 


21472 


21543 


21543 


21546 


21546 


21604 


21604 


21615 


21615 


21621 


21621 


21655 


21655 


21665 


21665 


21698 


21698 


21730 


21730 


21758 


21758 


21787 


21787 


21794 


21794 


21808 


21808 


21848 


21848 


21858 


21858 


21868 


21868 


21874 


21874 


21889 


21889 


21903 


21903 


21912 


21912 


21952 


21952 


21969 


21969 


21979 


21979 


21999 


21999 


22004 


22004 


22012 


22012 


22021 


22021 


22429 


22429 


22482 


22482 


22'i86 


22486 


22547 


22547 


22638 


22638 


22677 


22677 


22785 


22785 


23001 


23001 


23004 


23004 


23031 


23031 


23035 


23035 


23039 


23039 


23050 


23050 


23079 


23079 


23096 


23096 


23107 


23107 


23129 


23129 


23168 


23168 


23172 


23172 


23176 


23176 


25187 


23187 


23205 


23205 


23237 


23237 


23245 


23245 


23279 


23279 


23333 


23333 


23437 


23437 


23469 


23479 


23688 


23688 


23694 


23761 


23761 


23808 


23808 


23818 


23818 


23922 


23922 


23947 


23947 


23957 


23957 


24015 


24015 


24062 


24062 


24103 


24103 


24251 


24251 


24314 


24343 


24367 


24367 


24423 


24^23 


24463 


24463 


24472 


24472 


24477 


24477 


24486 


24495 


24495 


24526 


24526 


24541 


24541 


24647 


24647 


24665 


24665 


24669 


24669 


24680 


24680 


24684 


24684 


24708 


24708 


24760 


24760 


24782 


24782 


24797 


24797 


24802 


24802 


24805 


24805 


24835 


24835 


24869 


24869 


24930 


24930 


24933 


24933 


24952 


24952 


24959 


24959 


25025 


25025 


25041 


25041 


25047 


25047 


25051 


25051 


25092 


25092 


25110 


25110 


25119 


25119 


25165 


25165 


25204 


25204 


25243 


25243 


25284 


25284 


25292 


25292 


25299 


25299 


25368 


25368 


25612 


25612 


25634 


25634 


25650 


25650 


25677 


25677 


25681 


25681 


25714 


25714 


25792 


25792 


25797 


25797 


25973 


25973 


25994 


25994 


26005 


26003 


26006 


26006 


26009 


26009 


26017 


26017 


26029 


26029 


26111 


26111 


26143 


26143 


26146 


26146 


26172 


26212 


26212 


26293 


26293 


26361 


26361 


26364 


26364 


26370 


26370 


26373 


26373 


26465 


26465 


26501 


26501 


26504 


26504 


26583 


26583 


26790 


26790 


26794 


26794 


26848 


26848 


26853 


26853 


26896 


26896 


27014 


27014 


27017 


27017 


27023 


27023 


27026 


27026 


27044 


27044 


27051 


27051 


27063 


27063 


27067 


27067 


27102 


27102 


27333 


27333 


27375 


27375 


27379 


27379 


27499 


27513 


27526 


27534 


27665 


27665 


27687 


27687 


27732 


27732 


27775 


2777S 


27779 


llll"^ 


27797 


27797 


27801 


27801 


27817 


27817 


27^27 


27827 


27835 


27835 


27839 


27839 


27845 


27845 


27849 


27849 


27855 


27855 


27859 


27859 


27868 


27868 


27872 


27Z12 


27876 


27876 


27911 


27911 


27916 


27916 


27984 


27984 


28008 


28008 


28027 


28027 


28049 


28049 


28065 


28065 


28075 


28075 


28106 


28106 


28117 


28117 


28144 
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281A4 


28147 


28147 


28155 


28155 


23178 


28178 


28183 


28183 


28188 


28188 


28213 


28213 


28245 


28245 


28249 


28264 


28264 


28268 


28268 


28279 


28285 


28285 


2S298 


28298 


28312 


28312 


28324 


28328 


28328 


28354 


28334 


28338 


28338 


28341 


28541 


28A18 


28418 


28428 


28428 


28455 


28453 


28477 


28477 


28494 


28494 


28500 


28500 


28506 


28506 


28534 


28534 


28538 


28538 


28559 


28563 


28565 


28574 


28584 


28589 


28598 


28598 


28601 


28601 


28619 


28619 


28661 


28661 


28665 


28665 


28670 


28670 


28725 


28746 


28770 


28770 


28774 


28774 


28779 


28779 


28785 


28783 


28793 


28793 


28797 


28797 


28824 


28824 


28828 


28828 


28836 


28836 


28855 


28855 


29074 


29074 ! 


29089 


29089 


29112 


29112 


29116 


29116 


29134 


29134 


29138 


29158 


29142 


29U2 1 


29176 


29176 


29246 


29246 


29250 


29250 


29269 


29269 


29381 


29381 


29488 


29488 


29491 


29491 


29511 


29511 


29535 


29535 


29538 


29538 


29560 


29560 


29567 


29567 


29585 


29585 


29590 


29590 


29595 


29595 


29600 


29600 


29605 


29605 


29636 


29636 


29660 


29660 


29670 


29670 


29680 


29680 


29684 


29684 


29689 


29698 


29698 


29712 


29712 


29717 


29717 


29723 


29723 


29727 


29727 


29731 


29818 


29818 


29822 


29822 


29828 


29828 


29836 


29836 


29843 


29843 


29850 


29850 


29869 


29869 


29877 


29877 


29912 


29912 


29986 


30029 


30105 


30105 


30202 


30202 


50226 


30226 


30244 


30244 


302';Q 


30249 


30255 


30253 


30257 


30257 


50267 


30267 


30273 


30273 


30277 


30277 


30281 


30281 


30286 


30286 


50296 


30296 


30352 


30352 


30374 


30374 


30380 


30380 


30388 


30388 


30451 


30451 


30457 


30457 


30461 


30461 


30481 


30481 


30492 


30492 


30A99 


30499 


30518 


30518 


30532 


30532 


30575 


30581 


30586 


30586 


30601 


30601 


30611 


30611 


30620 


30620 


30626 


30626 


30632 


30632 


30636 


30636 


30641 


30641 


307U 


30714 


30735 


30735 


30747 


30756 


30756 


30760 


30760 


30781 


30781 


30787 j 


30787 


30826 


30830 


30875 


30875 


50879 


30879 


30888 


30888 


30909 


30909 


30915 


50919 


30926 


30926 


30987 


30987 


50998 


30998 


31002 


31002 


31009 


31009 


31014 


310U 


31021 


31021 


31026 


31026 


31049 


31049 


31062 


51062 


31112 


31112 


31227 


31227 


31250 


31250 


31241 


31241 


31349 


31549 


31442 


:^1442 


31456 


31456 


31495 


3U98 


31498 


31505 


51505 


31514 


51514 


51588 


31588 


31650 


31650 


31688 


31688 i 


3170A 


31704 


3170^ 


31708 


31745 


31745 


31926 


31926 


32044 


32044 


32082 


32082 i 


32100 


32100 


32124 


32124 


32131 


32131 


32163 


32165 


32172 


32172 


32200 


32203 


32206 


52211 


32257 


32240 


32245 


52248 


52274 


32277 


52280 


32285 


32572 


32572 


32379 


52379 


52585 


32585 


52596 


52596 


52400 


32400 


32404 


32404 


32420 


32420 


32423 


32423 


32426 


32426 


52438 


52438 


52459 


32459 


32478 


32478 


32482 


32482 


32494 


32494 


32511 


32511 


52545 


52545 


32564 


32564 


32567 


32567 


32570 


32570 


32574 


32574 


32591 


32591 


52595 


32595 


32599 


32599 


32603 


32603 


32607 


32607 1 


32611 


32611 


32615 


32615 


52625 


32625 


32629 


32629 


32635 


32655 


32639 


32639 


32645 


32645 


32649 


32649 


52655 


32655 


52659 


32659 


32664 


32664 


32667 


32667 


32671 


52671 


32687 


52687 


32692 


32702 


52702 


32707 


32707 


32747 


32747 


32791 


32791 


52815 


32815 


32823 


32823 


32829 


52829 


32833 


32833 


32857 


32837 


32862 ' 


32862 


52880 


32880 


32884 


32884 


52903 


52903 


32916 


32916 


32920 


32920 


32938 \ 


52938 


52952 


32952 


32984 


32984 


32992 


32992 


32996 


32996 


33019 


33019 


33027 


33027 


33037 


33037 


33051 


33051 


55061 


33061 


33065 


35065 


33128 


33128 


33150 


33150 


33208 


33467 


33467 


55484 


55484 


33527 


33527 


55535 


33555 


33538 


33558 ! 


55542 


55542 


33545 


33545 


33559 


55565 


33575 


33575 


55579 


53579 


33611 


35611 i 


53615 


53615 


33619 


33619 


55629 


53629 


33639 


33639 


55650 


33650 


33650 


35654 


33654 


33660 


35660 


35669 


53669 


33673 


55673 


33677 


55677 


33820 


33820 


35831 i 


J'-n'] 


53904 


35904 


33917 


35917 


33956 


33956 


33999 


33999 


34005 


34005 


34029 > 


540c^9 


54053 


34033 


34072 


34072 


34076 


54076 


34089 


54089 


34093 


34095 


34153 1 


34133 


34147 


34147 


34150 


34150 


34154 


54154 


34157 


54157 


34168 


34168 


34172 1 


34172 


34178 


34178 


34198 


34198 


34241 


34241 


34260 


34260 


34264 


34264 


34268 


34268 


34275 


34275 


34294 


54294 


34501 


34301 


34319 


34319 


34351 


34563 


34363 


34380 


34380 


34394 


34394 


34405 


34405 


34441 


34441 


54458 


34458 


34498 


34498 


34505 


54505 


54561 


54561 


54570 


54570 


54610 


34610 


54658 


34658 


34679 


34679 


3A682 


54682 


54701 


54701 


54704 


54707 


34707 


34714 


54714 


34838 


34858 


34864 


34864 


34891 


34891 


34900 


34900 


54904 


34904 


34908 


54908 


34913 


34913 


35014 


350K 


35051 


55051 


35064 


55064 


35067 


35067 


35079 


35079 


35083 


35083 


35091 
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55091 

35127 

35288 

35372 

35A02 

35456 

35A93 

55526 

35585 

35698 

35802 

35838 

35873 

35927 

36000 

36060 

36101 

36136 

36253 

3650A 

36';96 

36627 

36732 

36841 

36905 

37115 

37205 

37275 

37575 

37A52 

37563 

37665 

37723 

57801 

57855 

57958 

58011 

58109 

58206 

18272 

38379 

58A34 

38556 

38652 

58712 

58752 

38918 

59158 

39430 

59806 

59960 

40173 

40252 

40327 

40494 



35107 

35176 

55288 

35576 

55405 

55456 

55493 

35526 

55585 

55703 

35802 

35838 

35873 

35927 

36000 

36063 

36101 

36159 

36258 

56304 

36496 

56667 

56745 

36841 

36908 

57121 

57215 

37279 

57375 

57432 

37565 

57665 

57723 

37801 

57855 

57958 

58011 

58109 

58206 

58272 

58579 

58434 

38563 

58638 

38717 

38^57 

38918 

59210 

39469 

39815 

40087 

40180 

40257 

4052/ 

40494 



55107 

55176 

55315 

35376 

35405 

35460 

35498 

35552 

55590 

55703 

35814 

35842 

35897 

35951 

56004 

56063 

56106 

56139 

36258 

36316 

56565 

36667 

56745 

56849 

36908 

37121 

57219 

37279 

37380 

37437 

37586 

57672 

57727 

57807 

57857 

57962 

58065 

38113 

38214 

38279 

38385 

38444 

38565 

58658 

38717 

38757 

38928 

59210 

59469 

59815 

40087 

40180 

40257 

40408 

40498 



35111 

35186 

35315 

35582 

35408 

35460 

35498 

35532 

35590 

35741 

35814 

35842 

35897 

35931 

36004 

36069 

36106 

36152 

36242 

36316 

56565 

36679 

36755 

36849 

36916 

37131 

37248 

37283 

37580 

37437 

57586 

57672 

57727 

37807 

37857 

57962 

58065 

38115 

:^H214 

38279 

58585 

58444 

38572 

38644 

38722 

38767 

38928 

39269 

39485 

39854 

40091 

40191 

40241 

40408 

40498 



35111 

35186 

35328 

35582 

55408 

35469 

35503 

35536 

35599 

35741 

35818 

35850 

35905 

35955 

56007 

36083 

36112 

36152 

36242 

36337 

36580 

36679 

36755 

56855 

56916 

37151 

57248 

37283 

37584 

37441 

57629 

57686 

57757 

37815 

57868 

57965 

58084 

38152 

38217 

38285 

38590 

58475 

38572 

38644 

38722 

38767 

38955 

39269 

39485 

59854 

40091 

40191 

40241 

40452 

40503 



35115 
35205 
35328 
35385 
35412 
35469 
35503 
35536 
35599 
35779 
35818 
35850 
35905 
55935 
36007 
36083 
36112 
36156 
36248 
36337 
56580 
56684 
36782 
36855 
37099 
37137 
37252 
57312 
57534 
37441 
57629 
57686 
37737 
37815 
37868 
37965 
38084 
58152 
38217 
58285 
58590 
38473 
38579 
38655 
38730 
38807 
38971 
59276 
39726 
59925 
40150 
40195 
40500 
40452 
40503 



55115 

55205 

55331 

35385 

35412 

35478 

35512 

35567 

35640 

35779 

35822 

35853 

35914 

35939 

36043 

36088 

36116 

36156 

36248 

36345 

36615 

36684 

36782 

36871 

37099 

37137 

37252 

37312 

37588 

37488 

37655 

57694 

57744 

57851 

57878 

57969 

58092 

58157 

58222 

58346 

38405 

38529 

38579 

38655 

38750 

58807 

58975 

59276 

59726 

39925 

40150 

40195 

40503 

40456 

40506 



35119 

35252 

35331 

35590 

55418 

35478 

35512 

35567 

35651 

35779 

35822 

35853 

35914 

35959 

36047 

36088 

36116 

36184 

36248 

36350 

36615 

36701 

36796 

36871 

37105 

37182 

57256 

37317 

37588 

37488 

57655 

37694 

37744 

37831 

37878 

37969 

38092 

38157 

38222 

38546 

58405 

58541 

38610 

58699 

38740 

38834 

59059 

59576 

39740 

59952 

40154 

40218 

40305 

40456 

40509 



55119 

55252 

55363 

35390 

35418 

35482 

35516 

35571 

35660 

35785 

55826 

55857 

35919 

35954 

36047 

36092 

36121 

36184 

36251 

56354 

56619 

56701 

56799 

56882 

37105 

37189 

37256 

57317 

57400 

57557 

57641 

57698 

57770 

57859 

57882 

57975 

58095 

58174 

38225 

38351 

38419 

38547 

38610 

38699 

38740 

38852 

39059 

59376 

39740 

59952 

40154 

40218 

40509 

40484 

40509 



55125 

35268 

35369 

35394 

35433 

35482 

35516 

35571 

35670 

35783 

35826 

35857 

35919 

35958 

36055 

56092 

56121 

36228 

36251 

56554 

56619 

36715 

36799 

36882 

57110 

37196 

37271 

37522 

37400 

37537 

37l41 

376S8 

37770 

37839 

37882 

37975 

58095 

38174 

38225 

38551 

38419 

385A7 

3862/ 

38706 

38746 

38852 

59120 

39386 

39760 

39949 

40169 

40226 

40309 

40484 

40515 



35123 

55268 

35369 

55594 

35437 

35489 

35522 

35576 

35670 

35798 

35854 

35861 

55923 

35987 

56053 

36097 

36128 

36228 

36289 

56479 

56619 

56715 

56809 

56896 

57110 

37196 

57271 

37322 

57428 

37560 

37647 

37719 

57789 

37845 

37914 

37977 

38106 

38202 

38229 

58570 

58428 

58552 

58627 

58706 

58746 

58856 

59120 

39386 

59760 

59949 

40169 

40226 

40524 

40489 

40515 



35127 
35272 
35372 
35402 
35437 
55489 
55522 
35576 
55698 
55798 
55834 
35861 
35925 
55987 
56060 
36097 
36136 
36233 
36289 
36479 
36627 
36732 
36809 
56905 
57115 
57205 
57275 
57536 
57428 
57560 
57647 
57719 
57789 
57845 
57914 
37977 
58106 
58202 
38229 
38570 
58428 
38552 
38632 
38712 
38752 
38856 
39158 
39450 
39806 
59960 
40175 
40232 
40524 
40489 
40528 
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CCBR1.CC8R0.JR0 



A0528 

-^fOS?? 

';0622 

A 1070 

A1362 

A 1648 

A1683 

41959 

4^087 

42486 

42789 

45604 

46162 

46243 

46355 

46A16 

46475 

46576 

46615 

46655 

46696 

46749 

46819 

46895 

46952 

47062 

47109 

47162 

47187 

47215 

47241 

47265 

47538 

47402 

47470 

47S10 

47561 

4 7661 

47899 

48033 

48099 

?812 U 

5399 

5472 

5508 

5540 

5614 

5676 

5723 

5899 

5951 

5992 
6149 
6225 
6248 



40532 

40577 

40626 

41210 

41367 

41651 

41683 

41964 

42087 

42486 

42939 

45604 

46162 

46243 

46353 

46416 

46475 

46576 

46615 

46655 

46696 

46749 

46819 

46895 

46990 

47070 

47112 

47165 

47190 

47219 

47248 

47271 

47338 

47406 

47474 

47S1S 

47566 

47740 

47899 

48033 

48099 

5328 

5405 

5477 

5515 

5560 

5617 

5682 
5733 

5913 
5954 

5998 
6156 
6229 
6256 



40538 

40577 

40626 

41210 

41367 

41651 

41693 

41986 

42099 

42508 

42939 

45674 

46166 

46251 

46368 

46428 

46478 

46583 

46622 

46662 

46716 

46763 

46827 

46908 

46993 

47070 

47112 

47165 

47190 

47219 

47248 

47271 

47356 

47406 

47474 

4751S 

47570 

47740 

47904 

48084 

5328 
5403 
5477 
5515 
5560 
5617 

5682 

5733 
S913 
5954 
5998 
6156 
6229 
6256 



40542 

40590 

40630 

41228 

41385 

41664 

41693 

42041 

42103 

42662 

43080 

45674 

46166 

46251 

46368 

46428 

46478 

46583 

46622 

46662 

46716 

46763 

46827 

46911 

46993 

47091 

47136 

47169 

47197 

^7222 

47251 

47281 

47356 

47412 

47478 

47520 

47575 

47752 

47904 

48084 

535S 
5409 
5488 
5519 
5583 
5626 
5687 
5750 
5920 
5957 
6007 
6160 
6233 
6265 



40542 
40590 
40647 
41228 
41429 
41664 
41693 
42045 
42109 
42662 
43080 
45786 
46179 
46280 
46387 
46432 
46488 
46590 
46629 
46668 
46725 
46781 
46832 
46911 
47000 
47091 
47136 
47169 
47197 
i.7222 
47251 
47281 
47371 
47412 
47478 
47520 
47575 
47759 
47937 
48087 

5335 
5409 
5488 
5519 
5583 
5626 
5687 
5750 
5920 
5957 
6007 
6160 
6233 
6265 



40548 
40594 
40647 
41310 
41429 
41664 
41698 
42045 
42114 
426^0 
43192 
45786 
46179 
46280 
46387 
46432 
46488 
46590 
46629 
46668 
46725 
46781 
46832 
46922 
47003 
47094 
47139 
47173 
47201 
i.7227 
47255 
47295 
47371 
47415 
47495 
47541 
47647 
47759 
47937 
48087 

5358 
5455 
5496 
5523 
5591 
5630 
5699 
5785 
5934 
5963 
6128 
6171 
6256 
6270 



40548 
40594 
40651 
41510 
41443 
41669 
41698 
42053 
42114 
42674 
43192 
46148 
46183 
46305 
46391 
46441 
46492 
46595 
46635 
46675 
46731 
46807 
46875 
46922 
47003 
47094 
47139 
47173 
47201 
ii7227 
^7255 
47295 
47371 
47415 
47495 
47541 
47647 
47782 
47943 
48090 

5358 
5455 
5496 
5523 
5591 
5630 
5699 
5785 
5934 
5963 
6128 
6171 
6256 
6270 



40552 

40597 

40651 

41337 

41561 

41669 

41698 

42053 

42129 

42674 

44751 

46148 

46183 

46305 

46391 

46441 

46492 

46595 

46'=«35 

4 ^5 

4u.'31 

46807 

46875 

46926 

47012 

47098 

47154 

47176 

47208 

47230 

47259 

47299 

47378 

47423 

47500 

47546 

47651 

4^782 

47943 

48090 

5366 
54S9 
5500 
5531 
5601 
5659 
5712 
5796 
5940 
5968 
6132 
6174 
6240 
6274 



40552 
40597 
40858 
41337 
41643 
41673 
41703 
42057 
42138 
42683 
44751 
46152 
46201 
46313 
46403 
46453 
46544 
46601 
46642 
46682 
46740 
46810 
46886 
46926 
47012 
47098 
47154 
47176 
47208 
47230 
47259 
47299 
47378 
47423 
47500 
47546 
47651 
47805 
47947 
48093 

5366 
5459 
5500 
5531 
5601 
5659 
5712 
5796 
5940 
5968 
6132 
6174 
6240 
6274 



40561 
40605 
41032 
41351 
41643 
41673 
41703 
42057 
42171 
42695 
45058 
46152 
46201 
46313 
46403 
46453 
46544 
46601 
46642 
46682 
46740 
46810 
46886 
46947 
47022 
47101 
47158 
47181 
47211 
47237 
47262 
47302 
47393 
47431 
47505 
47551 
47655 
47805 
47947 
48093 

5385 
5465 
5504 
5535 
5605 
5662 
5716 
5824 
5943 
5978 
6142 
6221 
6244 
6281 



40561 

40605 

41032 

41355 

41643 

41679 

41703 

42061 

42176 

42695 

45169 

46156 

46219 

46344 

46407 

46457 

46569 

46608 

46648 

46689 

46744 

46815 

46893 

46947 

47022 

47101 

47158 

47181 

47211 

47257 

47262 

47302 

47393 

47431 

47505 

47551 

47655 

47810 

47984 

48096 

5385 
5463 
5504 
5535 
5605 
5662 
5716 
5824 
5943 
5978 
6142 
6221 
6244 
6281 



40572 
40622 
41070 
41355 
41648 
41679 
41954 
42061 
42176 
42789 
45169 
46156 
46219 
46344 
46407 
46457 
46569 
46608 
46648 
46689 
46744 
46815 
46893 
46952 
47062 
47109 
47162 
47187 
47215 
47241 
47265 
47338 
47402 
47470 
47510 
47561 
47661 
47810 
47984 
48096 

5399 
5472 
5508 
5540 
5614 
5676 
5725 
5899 
5951 
5992 
6149 
6225 
6248 
6285 
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6285 

6315 

65A1 

6369 

6597 

6425 

6505 

6557 

6803 

6978 

7051 

707/. 

7098 

7175 

726A 

75U 

7561 

7A10 

7A66 

7526 

7565 

7615 

766A 

7729 

7762 

7850 

79AA 

8009 

8068 

8187 

951S 

9AA1 

9690 

10868 

11054 

11712 

12055 

12585 

12562 

12700 

12751 

15A80 

15878 

HA46 

U715 

1S016 

15098 

15422 

15812 

15905 

16120 

16455 

16604 

17160 

174 74 



6289 

6517 

6545 

6373 

6401 

6435 

6508 

6615 

6803 

6978 

7055 

7078 

7102 

7177 

7268 

7522 

7569 

7420 

74 76 

7535 

7569 

7627 

7676 

7741 

7769 

7861 

7949 

8014 

8072 

8191 

9524 

9449 

9694 

10879 

11 149 

11771 

12042 

12585 

12580 

12700 

12751 

15588 

14088 

14501 

14735 

15075 

15125 

15422 

15812 

15997 

16157 

16485 

16624 

17160 

17562 



6289 

6317 

6345 

»S575 

6401 

6)55 

6508 

6613 

6825 

7014 

7055 

7078 

7102 

7177 

7268 

7522 

7569 

7420 

7476 

7555 

7569 

762^ 

767o 

7741 

7769 

7861 

7949 

8014 

8072 

8191 

9596 

9449 

9770 

10879 

11149 

11771 

12042 

12400 

12580 

12706 

12754 

15588 

14088 

14501 

14753 

15075 

15125 

15426 

15850 

15997 

16157 

16485 

16624 

17169 

17562 



6295 

6321 

6349 

6377 

6405 

6464 

6528 

6662 

6825 

7014 

7059 

7083 

7107 

7184 

7276 

7550 

71>7l 

7453 

7482 

7543 

7578 

7635 

7690 

7746 

7789 

7873 

7958 

8026 

8076 

8199 

9396 

94 = 9 

97?0 

10^26 

11154 

11782 

12224 

12400 

12594 

12706 

12754 

13625 

14113 

14505 

14837 

15079 

15166 

15426 

15830 

16060 

16141 

1652-j 

16668 

17169 

17566 



6295 

6321 

6349 

6377 

6405 

6464 

6528 

6662 

6852 

7055 

7059 

7085 

7107 

7184 

7276 

7550 

7375 

7455 

7482 

7545 

7578 

7655 

7690 

7746 

7789 

7875 

7958 

8026 

8076 

8199 

9401 

9459 

9778 

10926 

11154 

11782 

12238 

12515 

12594 

12712 

12858 

13625 

14115 

14505 

14837 

15079 

15166 

15690 

15847 

16060 

16141 

16525 

16668 

17173 

17566 



6299 

6327 

6355 

6385 

6411 

6471 

6536 

6667 

6852 

7037 

7062 

7086 

7110 

7187 

7280 

7338 

7578 

7438 

■'499 

7548 

7581 

7644 

7706 

7750 

7809 

7908 

7965 

8052 

8080 

8206 

9401 

9559 

9778 

10950 

11529 

11799 

12258 

12515 

12621 

12712 

12858 

13670 

14118 

14666 

14843 

15084 

15550 

15690 

15847 

16064 

16200 

16565 

16991 

17175 

17592 



6299 

6527 

6555 

6585 

6411 

6471 

6536 

6667 

6858 

7057 

7062 

7086 

7110 

7187 

7280 

7358 

7578 

7438 

7499 

7548 

7581 

7644 

7706 

7750 

7809 

7908 

7963 

8032 

8080 

8206 

9416 

9559 

9830 

10930 

11529 

11799 

12553 

12519 

12621 

12716 

12878 

13670 

14118 

14666 

14843 

15034 

15355 

15711 

15876 

16064 

16200 

16563 

16991 

17177 

17592 



6503 

6331 

6359 

6387 

6415 

6478 

6542 

6695 

6858 

7042 

7066 

7090 

7166 

7231 

7284 

7545 

7585 

7454 

7504 

7557 

7591 

7648 

7714 

7755 

7829 

7912 

7975 

8058 

8094 

8910 

9420 

9570 

10817 

10954 

11537 

11815 

12555 

12519 

12655 

12716 

12878 

15684 

14426 

14690 

14973 

15088 

15386 

15711 

15876 

16069 

16230 

16574 

16997 

17177 

17610 



6305 

6331 

6359 

6387 

6415 

6478 

6542 

6709 

6932 

7042 

7066 

7090 

7166 

7231 

7284 

7345 

7385 

7454 

75C4 

7557 

7591 

7648 

7714 

7755 

7829 

7912 

7975 

8058 

8094 

8927 

9420 

9570 

10817 

10954 

11540 

11813 

12345 

12550 

12637 

12721 

13085 

13684 

14426 

14690 

14973 

15088 

15590 

15742 

15880 

16069 

16250 

16574 

T7118 

17238 

17610 



6507 

6355 

6363 

6391 

6419 

6487 

6545 

6709 

6952 

7048 

7071 

7095 

7170 

7255 

7510 

7555 

7405 

7459 

7521 

7561 

7595 

7652 

7718 

7757 

7853 

7915 

7986 

8065 

8145 

8950 

9425 

9670 

10825 

11029 

11540 

11885 

12545 

12550 

12637 

12721 

15085 

13702 

14442 

14702 

15008 

15095 

15590 

15742 

15880 

16114 

16290 

16599 

17118 

17258 

17634 



6507 

6335 

6363 

6391 

6419 

6487 

6545 

6753 

6965 

7048 

7071 

7095 

7170 

7235 

7310 

7555 

7405 

7459 

7521 

7561 

7595 

7652 

7718 

7757 

7833 

7915 

7986 

8063 

8143 

9027 

94 30 

9670 

10825 

11029 

11353 

11885 

12372 

12556 

12642 

12726 

13469 

13702 

14442 

14702 

15008 

15095 

15418 

15777 

15889 

16114 

16290 

16599 

17123 

17^46 

17634 



6515 

6341 

6369 

6597 

6425 

6505 

6557 

6755 

6965 

7051 

7074 

7098 

7175 

7264 

7514 

7561 

7410 

7466 

7526 

7565 

7615 

7664 

7729 

7762 

7850 

7944 

8009 

8068 

8187 

9039 

9450 

9690 

10868 

11054 

11499 

12035 

12572 

12562 

12642 

12726 

15480 

13878 

14446 

14713 

15016 

15098 

15418 

15777 

15905 

16120 

16455 

16604 

17125 

17474 

19042 
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Cross Reference Listing - Field Names 
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CLOKX Rev 15.00, 
and Defined Values 



Clock rate = 160ns 



Page 1^00 



190^2 


19053 


19055 


19065 


19065 


19?57 


19242 


19242 


19304 


195M 


19^05 


19450 


19456 


19470 


194 70 


?01?4 


20129 


20129 


20155 


20135 


?0?00 


20200 


20211 


20211 


20244 


?0?79 


20279 


20288 


20288 


20297 


?033? 


20532 


20540 


20340 


20350 


?0570 


20570 


20375 


20575 


20579 


20^99 


20399 


20404 


20404 


20409 


?0C55 


20455 


20465 


20465 


20469 


?0536 


20536 


20540 


20540 


20545 


?0608 


20608 


20614 


20614 


20618 


^0637 


20657 


2064 3 


20643 


2064 7 


?0667 


20667 


20672 


20672 


20676 


20696 


20696 


20702 


20702 


<;0706 


?07^? 


20742 


20751 


20751 


20780 


20811 


20811 


20901 


20901 


20914 


20962 


20966 


20966 


20972 


209'2 


21117 


21117 


21137 


21157 


21144 


^^^tS 


21320 


21520 


21524 


21524 


2U12 


21439 


21439 


21454 


21454 


21S^6 


21604 


21604 


21615 


21615 


21698 


21750 


21730 


21758 


21758 


218^8 


21858 


21858 


21868 


21868 


2I9I2 


21952 


21952 


21969 


21969 


2201? 


22021 


22021 


22429 


22429 


226 38 


2.^677 


?2t77 


22785 


22785 


2^U^S 


2^50 59 


2 50 59 


25050 


23050 


?V,'9 


2^168 


25168 


25172 


23172 


2V^37 


23245 


23245 


23279 


23279 


2^688 


23694 


23761 


25761 


23808 


2^957 


25957 


24015 


24015 


24062 


t>^'-b' 


24367 


24423 


24423 


24463 


2^^9S 


24526 


24526 


24541 


24541 


2^680 


24684 


24684 


24 708 


24 708 


24802 


24805 


24805 


24835 


24855 


2^"^^? 


24959 


24959 


25025 


25025 


25092 


25110 


25110 


25119 


25119 


2S28^ 


25292 


25292 


25299 


25299 


25650 


25677 


25677 


25681 


25681 


25975 


25994 


25994 


26005 


26003 


26029 


26111 


26111 


26145 


26145 


26361 


26 561 


26364 


26564 


26370 


2650A 


26504 


26585 


26585 


26790 


26896 


268^6 


27014 


27014 


27017 


27051 


27051 


27065 


27065 


27067 


27^579 


27379 


27665 


27665 


27687 


27797 


2^797 


27801 


27801 


27817 


278^*; 


27845 


27849 


27849 


27855 


27876 


27876 


27911 


27911 


27916 


28049 


28049 


28065 


28065 


28075 


Jfi'.i.? 


2814' 


28155 


28155 


28178 


28245 


28245 


28249 


28264 


28264 


28512 


28512 


28524 


28528 


28528 


23416 


28428 


28428 


28455 


28455 



15077 

19316 
194 79 

20140 
20244 
20297 

20550 
20579 
20409 
20469 
20545 
20618 
2064 7 

20676 
20706 
20780 
20914 
20976 
21166 
21527 
21468 
21621 
21787 
21874 
21979 
22^82 
25001 
25079 

25176 
25553 
25808 
24062 
24465 
24647 
24 760 
24869 
25041 
25165 
25368 
25714 

26006 

2614 

2637 

26790 

27017 
27067 
27687 
27817 
2735S 
27916 
28075 
28178 
28268 
28554 
28477 



19077 
19349 
194 79 
20140 
20253 
20305 
20355 
20384 
20429 
20491 
20548 
20623 
20653 
20682 
20712 
20788 
20950 
20976 
21166 
21527 
21468 
21621 
21787 
21874 
21979 
22482 
23001 
250/9 

25176 
25555 
23818 
24103 
24472 
24647 
24 760 
24869 
25041 
25165 
25368 
25714 
26006 
26146 
?6375 
26794 
27023 
27102 
27712 
27d27 
278S9 
27984 
28106 
28183 
28268 
28334 
28477 



19154 

19354 

19484 

2015 

2025 

20305 

20355 

20384 

20429 

20491 

20548 

20623 

20653 

20682 

20712 

20788 

20930 

21032 

21206 

21350 

21472 

21655 

21794 

21889 

21999 

22486 

23004 

23096 

25187 

25457 

23818 

24105 

24472 

24665 

24782 

24950 

25047 

25204 

25612 

25792 

26009 

261 7P 

26373 

26794 

27023 

27102 

27712 

27984 

2810 

2818 

28279 

28338 

28494 



19154 
19359 
19484 
20156 
20262 
20514 
20360 
20389 
204 38 
20495 
20553 
20627 
2065 7 
20686 
20716 
20792 
20950 
21046 
21206 
21386 
21472 
21655 
21794 
21889 
21999 
22486 
23004 
25096 
25187 
25437 
23922 
24251 
24477 
24665 
24782 
24930 
25047 
25204 
25612 
25792 
26009 
26212 
26465 
26848 
27026 
27355 
2777S 
27855 
27868 
2800B 
28117 

28188 
28285 
28358 

28494 



19167 


19167 


19257 


19599 


19400 


19405 


19585 


19535 


20124 


P0156 


rji77 


P0)77 


20262 


20270 


20270 


20514 


20525 


20525 


20360 


20565 


20565 


20389 


20594 


20594 


20458 


20450 


20450 


20495 


20499 


20499 


20555 


20573 


2057 5 


20627 


20633 


20635 


20657 


20663 


20663 


20686 


20692 


20692 


20716 


20721 


20721 


20792 


20806 


20806 


20955 


20955 


20962 


21051 


21102 


2110? 


21215 


21213 


21265 


21586 


21396 


21596 


215^3 


21543 


21546 


21665 


21665 


21698 


21808 


21808 


21848 


21903 


21903 


21912 


22004 


22004 


22012 


22547 


22547 


22638 


23051 


23031 


23055 


23107 


23107 


23129 


25205 


23205 


23257 


23469 


234 79 


25688 


23922 


2394 7 


2594 7 


24251 


24314 


24 54 5 


24477 


24486 


24495 


24669 


24669 


24680 


24797 


24797 


24802 


24933 


24955 


24952 


25051 


2'i051 


25092 


25243 


25243 


25284 


25634 


25634 


25650 


25797 


25797 


25975 


26017 


26017 


26029 


26212 
26465 


26295 


26205 
26501 


26501 


26848 


26855 


26855 


27026 


27Ch4 


27044 


27553 


27575 


27575 


2777b 


27779 


27779 


27835 


27859 


27859 


27868 


27B72 


27B72 


28008 


28027 


28027 


28117 


28144 


28144 


28188 


28215 


28215 


28285 


28298 


28298 


28541 


28341 


28418 


28500 


28500 


28506 
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?8506 


28534 


28534 


28538 


28538 


23563 


28565 


28584 


28589 


28598 


28598 


28601 


28601 


28619 


28619 


28661 


28661 


28665 


28665 


28670 


28670 


28770 


2B770 


2B77^ 


28774 


28779 


28779 


28783 


28783 


28793 


28793 


28797 


2B797 


28824 


28824 


28828 


28828 


28836 


28836 


28855 


28855 


29074 


29074 


29089 


29089 


29112 


29112 


29116 


29116 


29134 


29154 


29138 


29138 


29142 


29142 


29176 


29176 


29246 


29246 


29250 


29?50 


29269 


29269 


29381 


29381 


29488 


29488 


29491 


29491 


29511 


29511 


29535 


29535 


29538 


29538 


29560 


29560 


29567 


29567 


29585 


29585 


29590 


29590 


29595 


29595 


29600 


29600 


29605 


29605 


29636 


29656 


29660 


29660 


29670 


29670 


29680 


29680 


29684 


29684 


29689 


29698 


29698 


29712 


297)2 


29717 


29717 


29725 


29723 


29727 


29727 


29731 


29818 


29813 


29822 


29822 


29828 


29828 


29836 


29836 


29843 


29843 


29850 


29850 


29869 


29869 


29B77 


29877 


29912 


29912 


29986 


30029 


30105 


30105 


30202 


30202 


30226 


30226 


30244 


302^^ 


30249 


30249 


30253 


30253 


30257 


50257 


30267 


30267 


30273 


30275 


30277 


30277 


30281 


30281 


30286 


30286 


30296 


30296 


30352 


30352 


30374 


50574 


30380 


30580 


30588 


30588 


30451 


304 51 


30457 


30457 


30461 


30461 


30481 


3048i 


30492 


30492 


30499 


30499 


30518 


30518 


30552 


50532 


30575 


30581 


30586 


30586 


30601 


30601 


30611 


30611 


30620 


30620 


50626 


30626 


30632 


30632 


30636 


30656 


30641 


30641 


30714 


30714 


30755 


30735 


30756 


30756 


30760 


30760 


30781 


50781 


50787 


30787 


30850 


30875 


50875 


30879 


30879 


30888 


30888 


30909 


30909 


30926 


30926 


30987 


50987 


30998 


30998 


31002 


51002 


51009 


31009 


31014 


31014 


31021 


31021 


31026 


31026 


31049 


31049 


31062 


31062 


31112 


31112 


31227 


31227 


51230 


31230 


31241 


31241 


31349 


31549 


31442 


51442 


31456 


31456 


31495 


31498 


31498 


31505 


31505 


31514 


31514 


31588 


31588 


31650 


31650 


31688 


31688 


3*. 704 


31704 


31708 


31708 


31745 


31745 


31926 


31926 


32044 


32044 


32082 


32082 


32100 


32100 


32124 


32124 


32131 


32131 


32163 


32165 


32172 


32172 


52372 


3?372 


32379 


32579 


32385 


32385 


32596 


52396 


32400 


32400 


32404 


32404 


32420 


32420 


32425 


52423 


32426 


32426 


32458 


324 58 


32459 


32459 


32478 


32478 


32482 


52482 


52494 


32494 


32511 


52511 


52545 


32545 


32564 


32564 


32567 


32567 


32570 


32570 


32574 


32574 


32591 


32591 


52595 


52595 


32599 


32599 


32603 


32605 


32607 


32607 


32611 


32611 


32615 


52615 


52625 


52625 


52629 


32629 


32655 


32635 


32639 


32659 


32645 


32645 


32649 


32649 


32655 


32655 


52659 


32659 


32664 


52664 


32667 


32667 


32671 


32671 


32687 


32687 


32692 


52702 


52702 


32707 


32707 


32747 


32747 


32791 


32791 


32815 


32815 


32823 


32823 


52829 


32829 


32835 


32833 


32857 


32857 


52862 


32862 


32880 


32880 


32884 


32884 


32905 


52903 


52916 


52916 


32920 


32920 


32938 


32958 


32952 


32952 


32984 


32984 


32992 


52992 


32996 


52996 


35019 


35019 


55027 


55027 


33037 


33037 


35051 


33051 


53061 


55061 


35065 


55065 


35128 


35128 


55)50 


35150 


53467 


33467 


33484 


35484 


35527 


55527 


33535 


55555 


33538 


33538 


33542 


33542 


33545 


33545 


33559 


33575 


33575 


33579 


33579 


33611 


35611 


33615 


33615 


33619 


33619 


33629 


33629 


33639 


33639 


33650 


33650 


33650 


35654 


33654 


33660 


33660 


35669 


33669 


33675 


33673 


33677 


33677 


33820 


33820 


35851 


35851 


33904 


33904 


55917 


33917 


55956 


33956 


33999 


33999 


34005 


34005 


34029 


34029 


34055 


34035 


54072 


34072 


34076 


34076 


34089 


34089 


34093 


34095 


54133 


34155 


54147 


54147 


34150 


34150 


34154 


34154 


34157 


34157 


34168 


54168 


54172 


34172 


54178 


34178 


34198 


34198 


54241 


34241 


34260 


34260 


34264 


34264 


54268 


34268 


54275 


34275 


34294 


34294 


34301 


34501 


34319 


34319 


34351 


34363 


54563 


34380 


54580 


34594 


34 394 


34405 


34405 


34441 


34441 


34458 


34458 


34A98 


34498 


34505 


54505 


54561 


34561 


54570 


34570 


34610 


34610 


34658 


34658 


34679 


34679 


34682 


54682 


54701 


34701 


54704 


34707 


34707 


34714 


34714 


34838 


34858 


34864 


34864 


34891 


34891 


34900 


34900 


34904 


34904 


34908 


34908 


34913 


34913 


35014 


35014 


35051 


35051 


35064 


55064 


35067 


35067 


35079 


35079 


35083 


35083 


35091 


35091 


35107 


35107 


35111 


35111 


35115 


35115 


55119 


35119 


35123 


35123 


35127 


35127 


35176 


35176 


35186 


35186 


35205 


35205 


35252 


35252 


35268 


35268 


35^72 


55288 


35288 


35515 


35515 


35328 


55328 


35331 


35331 


35363 


35369 


35369 


3S572 


353^2 


35376 


35576 


35582 


35382 


55585 


35585 


35390 


35590 


35394 


35594 


35^02 


35402 


55405 


55405 


35408 


55408 


55412 


55412 


55418 


35418 


35437 


35437 


35456 


35456 


35400 


55460 


55469 


55469 


35478 


55478 


35482 


35482 


35489 


35489 
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35^93 

3S5?6 

35585 

35698 

55802 

35838 

35873 

35927 

36004 

36083 

36112 

36156 

562A8 

36337 

36580 

36684 

36782 

36853 

37099 

37137 

37252 

37312 

37384 

37441 

37629 

37686 

37737 

37815 

37868 

37965 

38084 

38152 

38217 

38283 

38590 

38473 

38579 

38655 

38750 

38807 

39039 

39376 

39740 

39932 

40154 

4C218 

40309 

40489 

40542 

40590 

40647 

4131C 

41429 

41664 

41698 



35493 
35526 
35585 
35703 
35802 
35838 
35873 
35927 
36004 
36083 
36112 
3615b 
36248 
36345 
3661 S 
36684 
36782 
36871 
37099 
37137 
37252 
37312 
37388 
37488 
37635 
37694 
37744 
37831 
37878 
37969 
38092 
38157 
38222 
38346 
38405 
38529 
38579 
38655 
38730 
38807 

39120 
39386 
39760 
39949 
40169 
40226 
40324 
40494 
40542 
40590 
40651 
41510 
41445 
41669 
41698 



35498 

35532 

35590 

35703 

35814 

35842 

35897 

35931 

36007 

36088 

36116 

36184 

36248 

36550 

56615 

56701 

36796 

36871 

37105 

37182 

37256 

37317 

37388 

37488 

37635 

37694 

37744 

57851 

37878 

37969 

38092 

38157 

38222 

38546 

58405 

58541 

58610 

58699 

38740 

38834 

39120 

39386 

39760 

59949 

40169 

40226 

40324 

40498 

40548 

40594 

40651 

41337 

41561 

41669 

41698 



35498 
35532 
35590 
35741 
35814 
35842 
35897 
35931 
36007 
36088 
56116 
56184 
56251 
36354 
36619 
36701 
36799 
36882 
37105 
37189 
37256 
37317 

37400 
37537 
37641 
37698 
37770 
37859 
57882 
37973 
38095 
38174 
38225 
38351 
38419 
38547 
38610 
38699 
38740 
38852 
39158 
39430 
39806 
39960 
40173 
40232 
40327 
40498 
40548 
40594 
40858 
41337 
41643 
41673 
41705 



35503 

35536 

35599 

35741 

55818 

35850 

35905 

35935 

36047 

36092 

36121 

36228 

36251 

36554 

36619 

36715 

36799 

56882 

57110 

57196 

37271 

37322 

37400 

37537 

57641 

57698 

37770 

37839 

37882 

37973 

38095 

38174 

38225 

38551 

58419 

38547 

58627 

58706 

38746 

3885? 

39158 

39430 

39806 

39960 

40173 

40232 

40327 

40503 

40552 

40597 

41032 

41351 

41643 

41673 

41703 



3S503 

35536 

35599 

35779 

35818 

35850 

35905 

35955 

36047 

3609? 

36121 

36228 

56289 

364 79 

36619 

36715 

36809 

36896 

37110 

37196 

37271 

3732? 

37428 

37560 

37647 

37719 

37789 

37845 

37914 

37977 

38106 

38202 

38229 

58570 

58428 

38552 

38627 

38706 

38746 

38856 

39210 

39469 

39813 

40087 

40180 

40237 

40408 

40503 

40552 

40597 

41032 

41355 

41643 

41679 

41703 



35512 
35567 
35o40 
55779 
35822 
35853 
35914 
35939 
36053 
36097 
36136 
36233 
56289 
56479 
36627 
36732 
36809 
36905 
37115 
37205 
37275 
37336 
37428 
37560 
37647 
57719 
57789 
57845 
379V 
37977 
38106 
38202 
38229 
38370 
58428 
38552 
38632 
38712 
38752 
58856 
39210 
39469 
39815 
40087 
40180 
40237 
40408 
40509 
40561 
40605 
41070 
41355 
41648 
41679 
41954 



35512 

35567 

35651 

35779 

35822 

35853 

35914 

35939 

36053 

36097 

36136 

36233 

36304 

36496 

36627 

56752 

56841 

56905 

37115 

37205 

37275 

37375 

37432 

37563 

37663 

37723 

37801 

37853 

37958 

38011 

38109 

38206 

38272 

38379 

38454 

38556 

58632 

38712 

58752 

58918 

59269 

39485 

59854 

40091 

40191 

40241 

40452 

40509 

40561 

40605 

41070 

41362 

41648 

41683 

41959 



35516 

35571 

35660 

35783 

35826 

35857 

35919 

35987 

36060 

36101 

36139 

36258 

36504 

56496 

36667 

36745 

36841 

36908 

57121 

37215 

37279 

57375 

37432 

37563 

57663 

37725 

37801 

57855 

37958 

38011 

38109 

38206 

38272 

38579 

58454 

58563 

58638 

38717 

38757 

38918 

39269 

39485 

39854 

40091 

40191 

40241 

40452 

40515 

40572 

40622 

41210 

41367 

41651 

41683 

41964 



35516 
35571 
35670 
35785 
35826 
35857 
35919 
35987 
36060 
36101 
36159 
56238 
36316 
36563 
36667 
36745 
36849 
36908 
37121 
37219 
57279 
37380 
37437 
37586 
37672 

37807 
37857 
37962 
38065 
38113 
38214 
38279 
38385 
38444 
38563 
38638 
38717 
38757 
38928 
39276 
39726 
39925 
40150 
40195 
40303 
40436 
40515 
40572 
40626 
41210 
41367 
41651 
41693 
41986 



35522 

35576 

35670 

35798 

35834 

35861 

35923 

36000 

36063 

36106 

36152 

36242 

36316 

36565 

36679 

36755 

36849 

36916 

37131 

37248 

37283 

37580 

37437 

37586 

37672 

37727 

37807 

37857 

37962 

38065 

38113 

38214 

38279 

38585 

38444 

38572 

38644 

58722 

38767 

38928 

39276 

39726 

39925 

40150 

40195 

40303 

40436 

40528 

40577 

40626 

41228 

41585 

41664 

41695 

42041 



35522 
35576 
35698 
35798 
35834 
35861 
35923 
36000 
56065 
56106 
561 52 
36242 
36357 
36580 
36679 
56755 
36853 
36916 
37131 
37248 
57285 
37384 
37441 
37629 
57686 
57737 
37813 
37868 
57965 
58084 
38152 
58217 
38285 
38590 
38475 
58572 
38644 
58722 
38767 
39039 
39376 
39740 
39932 
40154 
40218 
40309 
40484 
40528 
40577 
40647 
41228 
41429 
41664 
41695 
42045 
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CCBRI.INT-rs 



42045 


42053 


42053 


42057 


42057 


42061 


42061 


42087 


42087 


42099 


42103 


42109 


42114 


42114 


42129 


42138 


42171 


42176 


42176 


42486 


42486 


42508 


42662 


42662 


42670 


42674 


42674 


42683 


42695 


42695 


42789 


42789 


42939 


42959 


43080 


43080 


43192 


43192 


44751 


44751 


45169 


45169 


45604 


45604 


45674 


45674 


45786 


4 5786 


46148 


46148 


46152 


46152 


46156 


46156 


46162 


46162 


46166 


46166 


46179 


46179 


46183 


46183 


46201 


46201 


46219 


46219 


46243 


46243 


46251 


46251 


46280 


46280 


46305 


46305 


46313 


46313 


46344 


4634^4 


46355 


46355 


46368 


46568 


46387 


46387 


46391 


46391 


46403 


46405 


46407 


46407 


46416 


46416 


46428 


46428 


46432 


46432 


46441 


46441 


46453 


46453 


46457 


46457 


46475 


46475 


46478 


46A78 


46488 


46488 


46492 


46492 


46544 


46544 


46569 


46569 


46576 


46576 


46583 


46583 


46590 


46590 


46595 


46595 


46601 


46601 


46608 


46608 


46615 


46615 


46622 


46622 


46629 


46629 


46635 


46635 


46642 


46642 


46648 


46648 


46655 


46655 


46662 


46662 


46668 


46668 


46675 


46675 


46682 


46682 


46689 


46689 


46696 


46696 


46716 


46716 


46725 


46725 


46751 


46731 


46740 


46740 


46744 


46744 


46749 


46749 


46765 


46765 


46781 


46781 


46807 


46807 


46810 


46810 


46815 


46815 


46819 


46819 


46827 


46827 


46832 


46852 


46875 


46875 


46886 


46886 


46893 


46893 


46895 


46895 


46908 


46911 


46911 


46922 


46922 


46926 


46926 


46947 


46947 


46952 


46952 


46990 


46993 


46993 


47000 


47003 


47003 


47012 


47012 


47022 


47022 


47062 


47062 


47070 


47070 


47091 


47091 


47094 


47094 


47098 


47098 


47101 


47101 


47109 


47109 


47112 


47112 


47136 


47156 


47139 


47139 


47154 


47154 


47158 


47158 


47162 


47162 


47165 


47165 


47169 


47169 


47173 


47173 


47176 


47176 


47181 


47181 


47187 


47187 


47190 


47190 


47197 


47197 


47201 


47201 


47208 


47208 


47211 


47211 


47215 


47215 


47219 


47219 


iillll 


ii7222 


^7227 


i.1221 


47230 


47250 


47237 


47257 


47241 


47241 


47248 


47248 


47251 


47251 


47255 


47255 


47259 


47259 


47262 


47262 


47265 


47265 


47271 


47271 


47281 


47281 


47295 


Ull9'i> 


47299 


47299 


47302 


47302 


47338 


47338 


47338 


47356 


47356 


47371 


47371 


47371 


1^111% 


47378 


47393 


47395 


47402 


47402 


47406 


47406 


47412 


47412 


47415 


47415 


i.li.21 


47423 


47431 


47451 


47470 


47470 


47474 


47474 


47478 


47478 


47495 


47495 


47500 


47500 


47505 


47505 


47510 


47510 


47515 


47515 


47520 


47520 


47541 


47541 


47546 


47546 


47551 


47551 


47561 


47561 


47566 


47570 


i,7S7S 


^7575 


47647 


47647 


47651 


47651 


47655 


47655 


47661 


47661 


47740 


47740 


47752 


47759 


47759 


47782 


47782 


47805 


47805 


47810 


47810 


47899 


47899 


47904 


47904 


47937 


47937 


47943 


i.79i.l 


47947 


47947 


47984 


47984 


48033 


48033 


48084 


48084 


48087 


48087 


48090 


48090 


48093 


48093 


48096 


48096 


48099 


48099 










2823 # 


5328 


5328 


5355 


5355 


5358 


5358 


5366 


5366 


5585 


5385 


5399 


5399 


5403 


5403 


5409 


5409 


5455 


5455 


5459 


5459 


5463 


5463 


5A72 


5472 


Si^77 


5477 


5488 


5488 


5496 


5496 


5500 


5500 


5504 


5504 


5508 


5508 


5515 


5515 


5519 


5519 


5523 


5523 


5551 


5551 


5535 


5535 


5540 


5540 


5560 


5560 


5583 


5585 


5591 


5591 


5601 


5601 


5605 


5605 


5614 


5614 


5617 


5617 


5626 


5626 


5630 


5630 


5659 


5659 


5662 


5662 


5676 


5676 


5682 


5682 


5687 


5687 


5699 


5699 


5712 


5712 


5716 


5716 


5723 


5723 


5733 


5733 


5750 


5750 


5785 


5785 


5796 


5796 


5824 


5824 


5899 


5899 


5913 


5913 


5920 


5920 


5934 


5934 


5940 


5940 


5943 


5943 


5951 


5951 


5954 


5954 


5957 


5957 


5965 


5963 


5968 


5968 


5978 


5978 


5992 


5992 


5998 


5998 


6007 


6007 


6128 


6128 


6132 


6132 


6142 


6142 


6149 


6149 


6156 


6156 


6160 


6160 


6171 


6171 


6174 


6174 


6221 


6221 


6225 


6225 


6229 


6229 


6233 


6235 


6256 


6236 


6240 


6240 


6244 


6244 


62A8 


6248 


6256 


6256 


6265 


6265 


6270 


6270 


6274 


6274 


6281 


6281 


6285 


6285 


6289 


6289 


6293 


6293 


6299 


6299 


6303 


6305 


6307 


6307 


6315 


6313 


6317 


6317 


6521 


6321 


6527 


6327 


6351 


6551 


6355 


6335 


6341 


6341 


6345 


6345 


6549 


6349 


6555 


6355 


6359 


6359 


6363 


6363 


6369 


6369 


6373 


6373 


6377 


6377 


6383 


6583 


6387 


6587 


6391 


6591 


6397 


6397 


6401 


6401 


6405 


6405 


6411 


6411 


6415 


6415 


6419 


6419 


6425 


6^.25 


6433 


6433 


6464 


6464 


6471 


6471 


6478 


6478 


6487 


6487 


6503 


6503 


6508 


6508 


6528 


6528 


6536 


6536 


6542 


6542 


6545 


6545 


6557 


6557 


6613 


6613 


6662 


6662 


6667 


6667 


6695 


6709 


6709 


6753 


6753 
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6803 


6803 


6825 


6825 


6832 


6332 


6858 


6858 


6932 


6932 


6965 


6965 


6978 


6978 


7014 


7014 


7033 


7037 


7037 


7042 


7042 


7048 


7048 


7051 


7051 


7055 


7055 


7059 


7059 


7062 


7062 


7066 


7066 


7071 


7071 


7074 


7074 


7078 


7078 


7083 


7083 


7086 


7086 


7090 


7090 


7095 


7095 


7098 


7098 


7102 


7102 


7107 


7107 


7110 


7110 


7166 


7166 


7170 


7170 


7173 


7173 


7177 


7177 


7184 


7184 


7187 


7187 


7231 


7231 


7235 


7235 


7264 


726A 


7268 


7268 


7276 


7276 


7280 


7280 


7284 


7284 


7510 


7310 


7314 


7314 


7322 


7322 


7330 


7330 


7338 


7338 


7345 


7345 


7353 


7355 


7561 


7361 


7369 


7369 


7373 


7373 


7378 


7378 


7383 


7383 


7405 


7405 


7410 


7410 


7420 


7420 


7433 


7433 


7438 


7438 


7454 


7454 


7459 


7459 


7466 ! 


7466 


7476 


7476 


7482 


7482 


7499 


7499 


7504 


7504 


7521 


7521 


7526 1 


7526 


7533 


7533 


7543 


7543 


7548 


7548 


7557 


7557 


7561 


7561 


7565 


?565 


7569 


7569 


7578 


7578 


7581 


7581 


7591 


7591 


7595 


7595 


7615 


7615 


7627 


7627 


7635 


7635 


7644 


7644 


7648 


7648 


7652 


7652 


7664 


7664 


7676 


7676 


7690 


7690 


7706 


7706 


7714 


7714 


7718 


7718 


7729 


7729 


7741 


7741 


7746 


7746 


7750 


7750 


7753 


7753 


7757 


7757 


7762 


7762 


7769 


7769 


7789 


7789 


7809 


7809 


7829 


7829 


7835 


7835 


7850 j 


7850 


7861 


7861 


7873 


7873 


7908 


7908 


7912 


7912 


7915 


7915 


7944 ! 


7944 


7949 


7949 


7958 


7958 


7963 


7963 


7975 


7975 


7986 


7986 


8009 1 


8009 


80U 


8014 


8026 


8026 


8032 


8032 


8058 


8058 


8065 


8063 


8068 


8068 


8072 


8072 


8076 


8076 


8080 


8080 


8094 


8094 


8143 


8143 


8187 ! 


8187 


8191 


8191 


8199 


3199 


8206 


8206 


8910 


8927 


8950 


9027 


9039 


9315 


9324 


9396 


9396 


9401 


9401 


9416 


9420 


9420 


9425 


9430 


9430 


9^41 


9449 


9449 


9459 


9459 


9559 


9559 


9570 


9570 


9670 


9670 


9690 ! 


9690 


9694 


9770 


9770 


9778 


9778 


9830 


10817 


10817 


10825 


10825 


10868 


10868 


10879 


10879 


10926 


10926 


10930 


10930 


10934 


10934 


11029 


11029 


11034 i 


11034 


11149 


11149 


11154 


11154 


11329 


11329 


11337 


11340 


11340 


11353 


11499 


11712 


11771 


11771 


11782 


11782 


11799 


11799 


11813 


11813 


11885 


11885 


12055 


12035 


12042 


12042 


12224 


12238 


12238 


12333 


12355 


12343 


12343 


12372 


12572 


12385 


12385 


12400 


12400 


12513 


12513 


12519 


12519 


12550 


12550 


12556 


12562 


12562 


12580 


12580 


12594 


12594 


12621 


12621 


12633 


12637 


12637 


12642 


12642 t 


12700 


12700 


12706 


12706 


12712 


12/12 


12716 


12716 


12721 


12721 


12726 


12726 : 


12731 


12731 


12734 


12734 


12858 


12858 


12878 


12878 


13085 


13085 


13469 


15480 i 


13480 


13588 


13588 


13625 


13625 


13670 


13670 


13684 


13684 


13702 


13702 


15878 


13878 


14077 


14088 


14088 


14108 


14113 


14113 


14118 


14118 


14426 


14426 


14442 j 


14442 


14446 


14446 


14471 


14475 


14501 


14501 


14505 


14505 


14666 


14666 


14690 i 


14690 


14702 


14702 


14713 


14713 


14735 


14735 


14837 


14837 


14843 


14843 


14973 


14973 


15008 


15008 


15016 


15016 


15073 


15073 


15079 


15079 


15084 


15084 


15088 ^ 


15088 


15095 


15095 


15098 


15098 


15123 


15123 


15166 


15166 


15350 


15335 


15586 


15390 


15390 


15418 


15418 


1542? 


15422 


15426 


15426 


15690 


15690 


15711 


15711 


15742 


15742 


15777 


15777 


15812 


15812 


15830 


15850 


15847 


15847 


15876 


15876 ! 


15880 


15880 


15889 


15905 


15905 


15918 


15997 


15997 


16060 


16060 


16064 


16064 


16069 


16069 


16114 


16114 


16120 


16120 


16157 


16137 


16141 


16141 


16200 


16200 


16213 


16230 


16230 


16290 


16290 


16455 


16435 


16483 


16485 


16525 


16525 


16563 


16563 


16574 


16574 


16599 


16599 


16604 


16604 


16624 


16624 


16629 


16668 


16668 


16991 


16991 


16997 


17033 


17055 


17118 


17118 


17123 


17125 


17160 


17160 


17169 


17169 


17173 


17173 


17177 


17177 


17258 


17238 


17246 


17305 


17474 


17474 


17494 


17562 


17562 


17566 


17566 


17592 


17592 


17610 


17610 


17654 


17654 


19042 


19042 


19055 


19053 


19065 


19065 


19077 


19077 


19154 


19154 


19167 


19167 


19237 


19237 


19242 


19242 


19304 


19311 


19316 


19549 


19554 


19359 


19400 


19405 


19470 


19470 


194 79 


19479 


19484 


19484 


19583 


19585 


20124 


20124 


20129 


20129 


20135 


20135 


20140 


20140 


20156 


20156 


20156 


20177 


20177 


20200 


20200 


20211 


20211 


20244 


20244 


20253 


20253 


20262 


20262 


20270 


20270 


20279 


20279 


20288 


20288 


20297 


20297 


20305 


20305 


20314 


20314 


20323 


20525 


20352 


20552 


20540 


20540 


20350 


20350 


20355 


20355 


20360 


20360 


20365 


20365 


20570 


20370 


20375 


20375 


20379 
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20379 

20A09 

20A69 

20545 

20618 

206A7 

20676 

20706 

20780 

209U 

20976 

21166 

21327 

2U68 

21621 

21787 

21874 

21979 

22A29 

22785 

23050 

25172 

23279 

25761 

24015 

24367 

24495 

24680 

24802 

24952 

25092 

25284 

25649 

25797 

:6017 

26212 

26444 

26794 

27023 

27075 

27450 

27797 

27845 

27876 

28027 

28117 

28188 

28285 

28338 

28494 

28584 

28670 

28793 

29074 

29142 



20384 

20429 

20491 

20548 

20623 

20653 

20682 

20712 

20788 

20930 

20976 

21166 

21327 

21468 

21621 

21787 

21874 

21979 

22482 

22785 

23050 

23172 

23279 

23808 

24036 

24367 

24495 

24680 

24802 

24952 

25092 

25284 

25650 

25797 

26017 

26212 

26465 

26794 

27023 

27102 

27665 

27801 

27849 

27911 

2S027 

28144 

28188 

28285 

28341 

28494 

28589 

28670 

28797 

29089 

29176 



20384 

20429 

20491 

20548 

20623 

20653 

20682 

20712 

20788 

20930 

21032 

21206 

21350 

21472 

21655 

21794 

21889 

21999 

22482 

23001 

23079 

23176 

23333 

23808 

24062 

24423 

24526 

24684 

24805 

24959 

25110 

25292 

25650 

25973 

26029 

26293 

26465 

26848 

27026 

27102 

27665 

27801 

27849 

27911 

28030 

28144 

28213 

28298 

28341 

28500 

28598 

28746 

2879;' 

29089 

29176 



20389 

20438 

20495 

20553 

20627 

20657 

20686 

20716 

20792 

20950 

21046 

21206 

21386 

21472 

21655 

21794 

21889 

21999 

22486 

23001 

23079 

23176 

23333 

23818 

24062 

24423 

24526 

24684 

24805 

24959 

25110 

25292 

25677 

25973 

26029 

26293 

26501 

26848 

27026 

27292 

27687 

27817 

27855 

27916 

28049 

28147 

28213 

28298 

28418 

28500 

28598 

28770 

28824 

29112 

29246 



20389 

20438 

20495 

20553 

20627 

20657 

20686 

20716 

20792 

20955 

21051 

21213 

21386 

21543 

21665 

21808 

21903 

22004 

22486 

23004 

23096 

23187 

23437 

25818 

24103 

24457 

24541 

24708 

24835 

25025 

25119 

25299 

25677 

25994 

26104 

26361 

26501 

26853 

27044 

27304 

27687 

27817 

27855 

27916 

28049 

28147 

28245 

28312 

28418 

28506 

28601 

28770 

28824 

29112 

29246 



20394 

20450 

20499 

20573 

20633 

20663 

20692 

20721 

20806 

20955 

21102 

21213 

21396 

21543 

21665 

21808 

21903 

22004 

22546 

23004 

23096 

23187 

23437 

23922 

24103 

24463 

24541 

24708 

24835 

25025 

25119 

25299 

25681 

25994 

26111 

26361 

26504 

26853 

27044 

27333 

27732 

27S27 

27859 

27938 

28065 

28155 

28245 

28312 

23418 

28506 

28601 

28774 

28828 

29116 

29250 



20394 

20450 

20499 

20573 

20633 

20663 

20692 

20721 

20806 

20962 

21102 

21263 

21396 

21546 

21698 

21848 

21912 

22012 

22547 

23031 

23107 

23205 

23469 

23922 

24125 

24463 

24647 

24760 

24869 

25041 

25165 

25368 

25681 

26003 

26111 

26364 

26504 

26896 

27051 

27333 

27732 

27827 

27859 

27964 

28065 

28155 

28249 

28324 

28428 

28534 

28619 

28774 

28828 

29116 

29250 



20399 

20455 

20536 

20608 

20637 

20667 

20696 

20742 

20811 

20962 

21117 

21263 

21412 

21546 

21698 

21848 

21912 

22012 

22547 

23031 

23107 

23205 

23479 

23947 

24251 

24472 

24647 

24760 

24869 

25041 

25165 

25368 

25714 

26003 

26143 

26364 

26582 

26896 

27051 

27375 

27775 

27835 

27868 

27984 

28075 

28166 

28264 

28328 

28428 

28534 

28619 

28779 

28836 

29134 

29258 



20399 

20455 

20536 

20608 

20637 

20667 

20696 

20742 

20811 

20966 

21117 

21320 

21439 

21604 

21730 

21858 

21952 

22021 

22638 

23035 

23129 

23237 

23688 

23947 

24251 

24472 

24665 

2i*7B2 

24930 

25047 

25204 

25612 

25714 

26006 

26143 

26370 

26583 

27014 

27063 

27375 

27775 

27835 

27868 

27984 

28075 

28178 

28264 

28328 

28453 

28538 

28661 

28779 

28836 

29134 

29269 



20404 

20465 

20540 

20614 

20643 

20672 

20702 

20751 

20901 

20966 

21137 

21320 

21439 

21604 

21730 

21858 

21952 

22021 

22638 

23035 

23129 

23237 

23688 

23957 

24314 

24477 

24665 

24782 

24930 

25047 

25204 

2561? 

2579: 

2600. 

2614 

2637 

265f 

270 

270t 

2737- 

27779 

27839 

27B72 

27995 

28106 

28178 

28268 

28334 

28453 

28538 

28661 

28783 

28855 

29138 

29269 



20404 
20465 
20540 
20614 
20643 
20672 
20702 
20751 
20901 
20972 
21137 
21324 
21454 
21615 
21758 
21868 
21969 
22429 
22677 
23039 
23168 
23245 
23694 
23957 
24337 
/4477 
.'4669 
24797 
24935 
25051 
2S243 
P5634 
25792 
26009 
26146 
26373 
26790 
27017 
27067 
?7379 

2/^837 
27B72 
28008 
28106 
28183 
28268 
28334 
28477 
28565 
28665 
28783 
28855 
29158 
29381 



20409 
20469 
20545 
20618 
20647 
20676 
20706 
207S0 
20914 
20972 
21144 
21524 
21454 
21615 
21758 
21868 
21969 
22429 
22677 
23039 
23168 
23245 
23761 
24015 
24343 
24486 
24669 
24797 
24933 
25051 
25243 
25634 
25792 
26009 
26172 
26373 
26790 
27017 
27067 
27441 
27797 

2/8/0 
28008 
28117 
28183 
28279 
28338 
28477 
28563 
28665 
28793 
29074 
29142 
29581 
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29A88 

29560 

29605 

29689 

29818 

29869 

30226 

30273 

3037A 

30481 

30586 

30636 

30760 

30909 

310U 

31129 

3U56 

31599 

31926 

32131 

32396 

32438 

32502 

32574 

32611 

32645 

32671 

32791 

32837 

32920 

33019 

33128 

33538 

33611 

33654 

3^831 

34029 

34133 

34172 

34268 

34363 

34458 

34658 

34838 

34913 

35083 

35123 

35268 

35369 

35394 

35437 

35489 

35522 

35576 

35670 



29488 

29567 

29624 

29698 

29818 

29869 

30226 

30273 

30374 

30481 

30586 

30636 

30781 

30909 

31014 

31227 

31456 

31630 

31926 

32131 

32396 

32438 

32511 

32574 

32611 

32645 

32671 

32791 

32862 

32938 

33027 

33150 

33542 

33615 

33654 

33831 

34029 

34133 

34172 

34268 

34373 

34498 

34679 

34838 

34913 

35083 

35123 

35268 

35369 

35394 

35437 

35489 

35522 

35576 

35698 



29491 

29567 

29636 

29698 

29822 

29877 

302'»4 

30277 

30380 

30492 

30601 

30641 

30781 

30926 

31021 

31227 

31460 

31650 

32044 

32163 

32400 

32446 

32511 

32591 

32615 

32649 

32687 

32794 

32862 

32938 

33027 

33150 

33542 

33615 

33660 

33904 

34033 

34147 

34178 

34275 

34380 

34498 

34679 

34864 

35014 

35091 

35127 

35272 

35372 

35402 

35456 

35493 

35526 

35585 

35698 



29491 

29585 

29636 

29712 

29822 

29877 

30244 

30277 

30380 

30492 

30601 

30641 

30787 

30926 

31021 

31230 

31495 

31650 

32044 

32163 

32400 

32459 

32525 

32591 

32615 

32649 

32687 

32815 

32880 

32952 

33037 

33467 

33545 

J.3619 

33660 

33904 

34033 

34147 

34178 

34275 

34380 

34505 

34682 

34864 

35014 

35091 

35127 

35288 

35372 

35402 

35456 

35493 

35526 

35585 

35703 



29511 

29585 

29660 

29712 

29828 

29912 

30249 

30281 

30388 

30499 

30611 

30714 

30787 

30987 

31026 

31230 

31498 

31688 

32081 

32172 

32404 

32459 

32545 

32595 

32625 

32655 

32692 

32815 

32880 

32952 

33037 

33467 

33545 

33619 

33669 

33917 

34072 

34150 

34198 

34294 

34388 

34505 

34682 

34891 

35031 

35107 

35176 

35288 

35376 

35405 

35460 

35498 

35532 

35590 

35703 



29511 

29590 

29660 

29717 

29828 

29912 

30249 

30281 

30388 

30499 

30611 

30714 

30830 

30987 

31026 

31241 

31498 

31688 

32082 

32172 

32404 

32467 

32545 

32595 

32625 

32655 

32702 

32823 

32884 

32984 

33051 

33484 

33559 

33629 

33669 

33917 

34072 

34150 

34198 

34294 

34394 

34561 

34701 

34891 

35051 

35107 

35176 

35315 

35376 

35405 

35460 

35498 

35532 

35590 

35741 



29530 

29590 

29670 

29717 

29836 

29986 

30253 

30286 

30451 

30518 

30620 

30725 

30875 

30998 

31049 

31241 

31505 

31704 

32082 

32372 

32420 

32478 

32564 

32599 

32629 

32659 

32702 

32823 

32884 

32984 

33051 

33484 

33572 

33629 

33673 

33956 

34076 

34154 

34241 

34301 

34394 

34561 

34701 

34900 

35064 

35111 

35186 

35315 

35382 

35408 

35469 

35503 

35536 

35599 

35741 



29535 

29595 

29670 

29723 

29836 

30029 

30253 

30286 

30451 

30518 

30620 

30735 

30875 

30998 

31049 

31349 

31505 

31704 

32100 

32372 

32420 

32478 

32564 

32599 

32629 

32659 

32707 

32829 

32903 

32992 

33061 

33527 

33575 

33639 

73673 

33956 

34076 

34154 

34241 

34301 

34405 

34570 

34704 

34900 

35064 

35111 

35186 

35328 

35382 

35408 

35469 

35503 

35536 

35599 

35779 



29535 
29595 
29680 
29723 
29843 
30105 
30257 
30296 
30457 
30532 
30626 
30735 
30879 
31002 
31062 
31349 
31514 
31708 
32100 
32379 
32423 
32482 
32567 
32603 
32635 
32664 
32707 
32829 
32903 
32992 
33061 
33527 
33575 
33639 
33677 
33999 
34089 
34157 
34260 
34319 
34405 
34570 
34707 
34904 
35067 
35115 
35205 
35328 
35385 
35412 
35478 
35512 
35567 
35640 
35779 



29538 
29600 
29680 
29727 
29843 
30105 
30257 
30296 
30457 
30532 
30626 
30756 
30879 
31002 
31062 
31436 
31514 
31708 
32123 
32379 
32423 
32482 
32567 
32603 
32635 
32664 
32733 
32833 
32916 
32996 
35065 
35555 
55579 
35650 
33677 
33999 
34089 
34157 
54260 
54319 
34441 
34610 
34707 
34904 
35067 
35115 
35205 
35331 
35385 
35412 
35478 
35512 
35567 
35651 
35779 



29538 

29600 

29684 

29727 

29850 

30202 

30267 

30352 

30461 

30575 

30632 

30756 

30888 

31009 

31112 

31442 

31588 

71745 

32124 

32385 

32426 

32494 

32570 

32607 

32659 

32667 

32747 

32C33 

32916 

32996 

35065 

5:555 

35579 

33650 

35820 

34005 

34093 

34168 

54264 

54351 

34441 

34610 

34714 

34908 

35079 

35119 

35252 

35351 

35390 

35418 

35482 

35516 

35571 

35660 

35783 



29560 
29605 
29684 
29731 
29850 
30202 
30267 
30352 
30461 
30581 
30652 
30760 
30888 
31009 
31112 
31442 
31588 
31745 
32124 
32385 
32426 
32494 
32570 
32607 
32659 
32667 
32747 
32837 

32920 
33019 
33128 
35558 
33611 
33650 
33820 
34005 
34093 
34168 
34264 
34363 
34458 
34658 
34714 
34908 
35079 
35119 
35252 
35365 
35390 
35418 
55482 
35516 
35571 
35670 
35783 
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35798 


35798 


35802 


35802 


55814 


35814 


35818 


35818 


35822 


35822 


35826 


35826 


35834 


35834 


35838 


35838 


35842 


35842 


35850 


55850 


35855 


35853 


35857 


35857 


35861 


35861 


35873 


35873 


55897 


35897 


35905 


55905 


55914 


35914 


55919 


35919 


35923 


35923 


35927 


35927 


55931 


35931 


35935 


55955 


55939 


35939 


35987 


35987 


36000 


36000 


36004 


36004 


36007 


36007 


36047 


56047 


36053 


36053 


36060 


360A0 


36063 


36063 


36083 


36083 


36088 


36088 


36092 


56092 


56097 


36097 


36101 


36101 


36106 


36106 


36112 


36112 


36116 


56116 


36121 


36121 


36136 


36136 


36139 


36159 


36152 


36152 


36156 


36156 


36184 


36184 


36228 


36228 


36233 


36253 


36258 


36238 


36242 


36242 


36248 


36248 


36248 


36^51 


36251 


36289 


36289 


36304 


36304 


36512 


36316 


36316 


36337 


36337 


56545 


36550 


36354 


36354 


36479 


36479 


36496 


56496 


36563 


36563 


36580 


36580 


56615 


36615 


36619 


36619 


36619 


36627 


36627 


36667 


36667 


36679 


36679 


36684 


56684 


36684 


36701 


36701 


36715 


36715 


36732 


36732 


36745 


36745 


36755 


36755 


56782 


56782 


36796 


36799 


56799 


36809 


36809 


36841 


36841 


36849 


36849 


36853 


36853 


36871 


36871 


36882 


36882 


36896 


36905 


36905 


36908 


36908 


36916 


36916 


37099 


57099 


37105 


37105 


37110 


37110 


37115 


37115 


37121 


37121 


37131 


37131 


57137 


57157 


57182 


37189 


37196 


57196 


57205 


37205 


37213 


37219 


37248 


37248 


37252 


37252 


57256 


37256 


37271 


57271 


57275 


57275 


37279 


37279 


37283 


37283 


37312 


37312 


57517 


37317 


37322 


37522 


37356 


57575 


37375 


37380 


37380 


37384 


37384 


37388 


37388 


37400 


37400 


37428 


37428 


57432 


37432 


37437 


37437 


37441 


37441 


37488 


57488 


37537 


37537 


37560 


37560 


37563 


37563 


37586 


37586 


37629 


37629 


37635 


57655 


37641 


37641 


37647 


37647 


37663 


37663 


37672 


37672 


37686 


37686 


57694 


57694 


57698 


37698 


37719 


37719 


37725 


37723 


17727 


37727 


37737 


37737 


37744 


37744 


37770 


37770 


37789 


37789 


57801 


37801 


Z7S07 


37807 


37813 


37813 


37831 


37831 


57839 


37839 


37845 


37845 


57853 


37853 


37857 


37857 


37868 


37868 


37878 


37878 


37882 


37882 


37914 


37914 


37958 


37958 


37962 


37962 


37965 


37965 


37969 


37969 


57973 


37975 


37977 


37977 


38011 


38011 


38065 


38065 


38084 


38084 


38092 


38092 


58095 


38095 


38106 


38106 


38109 


38109 


38113 


38113 


38152 


38152 


38157 


38157 


58174 


38174 


38202 


38202 


38206 


38206 


38214 


38214 


38217 


38217 


38222 


58222 


58225 


38225 


38229 


38229 


38272 


38272 


38279 


38279 


38283 


38285 


38346 


58546 


38351 


38351 


38370 


38370 


58579 


38379 


38385 


38385 


38390 


58390 


38405 


38405 


38419 


38419 


38428 


38428 


58434 


38434 


38444 


38444 


38473 


38473 


38529 


38541 


38547 


38547 


30552 


38552 


38556 


38563 


38563 


38572 


38572 


38579 


38579 


38610 


38610 


38627 


38627 


38652 


58652 


38638 


38638 


38644 


38644 


38655 


38655 


38699 


38699 


38706 


38706 


58712 


58712 


38717 


38717 


38722 


38722 


58750 


38730 


38740 


38740 


38746 


38746 


38752 


38752 


38757 


38757 


38767 


38767 


58807 


58807 


38854 


38852 


38852 


38856 


38856 


38918 


38918 


38928 


38928 


39039 


59039 


59120 


39120 


39158 


39158 


39210 


39210 


39269 


39269 


39276 


39276 


39376 


39376 


59586 


39386 


39450 


39450 


39469 


39469 


39485 


39485 


39726 


39726 


39740 


39740 


59760 


39760 


39806 


39806 


39813 


39813 


39854 


39834 


39925 


39925 


39932 


39932 


59949 


39949 


59960 


39960 


40087 


40087 


40091 


40091 


40150 


40150 


40154 


40154 


40169 


40169 


40173 


40173 


40180 


40180 


40191 


40191 


40195 


40195 


40218 


40218 


40226 


40226 


40252 


40232 


40237 


40257 


40241 


40241 


40303 


40303 


40309 


40309 


40324 


40324 


40327 


40327 


40408 


40408 


40432 


40432 


40436 


40436 


40484 


40489 


40494 


40498 


40498 


40503 


40503 


40509 


40509 


40515 


40515 


40528 


40528 


40542 


40542 


40548 


40548 


40552 


40552 


40561 


40561 


40572 


40572 


40577 


40577 


40590 


40590 


40594 


40594 


40597 


40597 


40605 


40605 


4062? 


40626 


40626 


40647 


40647 


40651 


40651 


40858 


41032 


41032 


41070 


41070 


41210 


41210 


41228 


41228 


41310 


^1310 


41557 


41557 


41351 


41555 


41355 


41362 


41367 


41367 


41385 


41429 


41429 


41443 


41561 


41645 


41643 


41643 


41648 


41648 


41651 


41651 


41664 


41664 


41664 


41669 


41669 


41675 


41673 


41679 


41679 


41683 


41685 


41693 


41693 


41693 


41698 


41698 


41698 


41703 


41703 


41703 


41954 


41959 


41964 


41986 


42041 


42045 


42045 


42053 


42053 


42057 


42057 


42061 


42061 


42087 


42087 


42099 


42103 


42109 


42114 


42114 


42129 


42138 


42171 


42176 


42176 


42486 


42486 


42508 


42662 


42662 


42670 


42674 


42674 


42683 


42695 


42695 


42789 


42789 


42939 


42939 


43080 


43080 


43192 


43192 


44751 


44751 


45169 


45169 


45604 


45604 
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CM. ODD. ADD 
DBZ.SC 



DSIZE 
F1.XOR23 



FLAGO 



FLAG1 

FLAGUOO 
FLA02 



A5674 


i.5(>7^ 


45786 


45786 


46148 


46148 


46152 


46152 


46156 


46156 


46162 


46162 


46166 


46166 


46179 


46179 


46183 


46183 


46201 


46201 


46219 


46219 


46243 


46243 


A6251 


46251 


46280 


46280 


46305 


46305 


46313 


46313 


46344 


46344 


46355 


46355 


A6368 


46368 


46387 


46387 


46391 


46391 


46403 


46405 


46407 


46407 


46416 


46416 


46428 


46428 


46432 


40432 


46441 


46441 


46453 


46453 


46457 


46457 


46475 


46475 


46478 


46478 


46488 


46488 


46492 


46492 


46544 


46544 


46569 


46569 


46576 


46576 


46583 


46583 


46590 


46590 


46595 


46595 


46601 


46601 


46608 


46608 


46615 


46615 


46622 


46622 


46629 


46629 


46655 


46635 


46642 


46642 


46648 


46648 


46655 


46655 


46662 


46662 


46668 


46668 


46675 


46675 


46682 


46682 


46689 


46689 


46696 


46696 


46716 


46716 


46725 


46725 


46731 


46731 


46740 


46740 


46744 


46744 


46749 


46749 


46763 


46763 


46781 


46781 


46807 


46807 


46810 


46810 


46815 


46815 


46819 


46819 


46827 


46827 


46852 


46832 


46875 


46875 


46886 


46886 


46893 


46893 


46895 


46895 


46908 


46911 


46911 


46922 


46922 


46926 


46926 


46947 


46947 


46952 


46952 


46990 


46995 


46995 


47000 


47003 


47005 


47012 


47012 


47022 


47022 


47062 


47062 


47070 


47070 


47091 


47091 


47094 


47094 


47098 


47098 


47101 


47101 


47109 


47109 


47112 


47112 


47156 


47156 


47139 


47159 


47154 


47154 


47158 


47158 


47162 


47162 


47165 


47165 


47169 


47169 


47173 


47175 


47176 


47176 


47181 


47181 


47187 


47187 


47190 


^7190 


^7197 


47197 


47201 


47201 


47208 


47208 


47211 


47211 


47215 


47215 


47219 


47219 


47222 


47222 


47227 


47227 


47230 


47230 


47237 


47237 


47241 


47241 


47248 


47248 


47251 


47251 


47255 


47255 


47259 


47259 


47262 


47262 


47265 


47265 


47271 


47271 


47281 


47281 


47295 


47295 


47299 


47299 


47302 


47302 


47358 


47358 


47538 


47556 


47556 


47371 


47371 


47571 


47578 


47578 


47395 


47393 


47402 


47402 


47406 


47406 


47^12 


47412 


47415 


47415 


47423 


47425 


47431 


47431 


47470 


47470 


47474 


47A74 


47478 


47478 


47495 


47495 


47500 


47500 


47505 


47505 


47510 


47510 


47515 


47515 


47520 


47520 


47541 


47541 


47546 


47546 


47551 


47551 


47561 


47561 


47566 


47570 


47575 


47575 


47647 


47647 


47651 


47651 


47655 


47655 


47661 


47661 


47740 


A77^0 


A7752 


47759 


47759 


47782 


47782 


47805 


47805 


47810 


47810 


4 7399 


47899 


A7904 


A7904 


47957 


47957 


47945 


47943 


47947 


47947 


47984 


47984 


48033 


48033 


^8084 


A8084 


48087 


48087 


48090 


48090 


48095 


48095 


48096 


48096 


48099 


48099 


2793 it 


4274A 


42753 


42758 


42768 


42778 


42795 


42798 


42865 


42892 


42901 


42906 


42917 


42927 


42943 


42948 


43006 


43055 


45042 


43047 


43058 


43068 


43104 


43158 


43226 


45251 


43256 




















2815 tt 


704? 


7982 


9191 


9230 


9591 


9625 


12851 


13080 


14208 


14219 


14234 


n25A 


U462 


14480 


14672 


15782 


17540 


21268 


26350 


28485 


29508 


29515 


29843 


29912 


50600 


30610 


30614 


30619 


50631 


50714 


50786 


35457 


35697 


36706 


36866 


38971 


58975 


46254 


46316 


46411 


46436 


46461 


46495 


46768 


47386 


47983 




2814 tt 


9149 


9154 


9159 


9164 
















28A0 tt 
30379 
2812 tt 


12864 


13090 


13884 


14436 


14828 


14980 


15776 


16585 


16625 


27342 


29749 


5492 


5643 


6551 


6652 


6670 


6682 


6978 


7610 


7630 


7639 


7679 


7685 


7690 


9195 


9234 


9596 


9650 


11012 


11021 


11151 


11141 


11328 


11447 


11563 


11663 


11682 


11690 


11794 


15114 


15321 


15495 


15899 


16667 


18762 


20445 


22935 


22964 


22980 


22994 


24508 


24984 


26306 


26555 


26549 


27911 


28489 


28528 


28750 


29903 


30240 


32536 


32856 


52844 


32848 


32889 


32892 


52907 


32964 


32969 


33031 


35040 


35716 


35802 


54154 


54181 


34264 


34275 


34280 


34291 


37369 


38011 


38487 


38664 


39055 


39453 


















2833 tt 


7552 


9498 


11923 


12845 


15064 


13524 


15331 


15982 


14425 


15806 


15812 


15856 


15861 


15869 


16927 


17582 


20147 


20165 


20171 


20561 


20566 


25064 


23338 


23353 


23674 


2:876 


25709 


25957 


29695 


29755 


29953 


29968 


29975 


30114 


30118 


30281 


30374 


30492 


35703 


37522 


57375 


59007 


39098 


39105 








2859 tt 


12337 


12379 


12405 


12694 


13610 


14494 


14763 


15520 


17233 


18402 


18406 


26671 


26675 


26679 


26683 


59062 


41452 


42045 


43168 


43191 


43215 


46543 


46547 


2834 tt 


5967 


7968 


8051 


9553 


9559 


9565 


9569 


9580 


11489 


11651 


11671 


11678 


U790 


14 799 


15079 


15095 


15157 


18424 


18431 


18483 


18487 


25173 


25686 


30277 


30680 


31301 


31549 


31575 


31578 


33806 


34561 


37353 


42204 


47540 


47545 
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FLAG2T00 


A7550 
2838 ft 


25953 


26636 


27336 


28805 


31714 


t*2707 


47974 










FLAG3 


2835 ft 


6474 


6674 


9489 


12156 


12166 


15818 


16660 


18227 


18699 


18747 


2C22^ 




20235 


23474 


23521 


23557 


23684 


23936 


24839 


24974 


25041 


25086 


25717 


25997 




26002 


26771 


26775 


26824 


26842 


26884 


28284 


28537 


29525 


31674 


31692 


31752 




33793 


33799 


37357 


37365 


42154 


42368 


42604 










■ 


FPD 


2825 ft 


37835 


37850 


38390 


38405 


38473 


38729 


38757 


38894 


38913 


38918 




FPS1 


2829 tt 


5358 


6240 


















1 


FPS2 


2830 ft 


5452 




















■ 


rps3 


2831 ft 


5359 


6991 


8025 


















FRO.FLTZ 


2799 ft 


10684 


10740 


10747 


10808 


10910 


10915 


10977 


10982 


11093 


11122 


11226 




11551 


11640 


11761 


11983 


12052 


12128 


12839 


12950 


15057 


13152 


13228 


13449 




13461 


13762 


13781 


13862 


14305 


14324 


14419 


14656 


14936 


14960 


15509 


15314 




15394 


15400 


15481 


15725 


15754 


15788 


16026 


16040 


16247 


16421 


16556 


16655 




42U9 


47614 


47620 


47696 


















INT-TIMSERV 


2822 ft 


8019 


14087 


14117 


14465 


14483 


15741 


16561 


17044 


17289 


17503 


22439 




23025 


23162 


23314 


23457 


23738 


23852 


24051 


24159 


24209 


24346 


24467 


25664 




25810 


26114 


26455 


26597 


27090 


27319 


27458 


27470 


27709 


27764 


28043 


28^77 




28211 


28297 


28431 


28465 


28754 


29503 


29631 


50684 


30868 


30951 


31137 


31447 




31473 


31607 


31638 


32415 


32540 


32741 


32818 


53566 


34597 


54454 


35575 


35602 ! 




36319 


36691 


37391 


37406 


38883 


40060 


40145 


40266 


40407 


47725 






iR.2TQ0 


2794 ft 


9670 


10733 


11987 


12869 


12882 


13074 


13094 


18379 


18383 


19042 


19053 




19077 


19093 


19098 


19167 


19184 


19189 


20105 


20187 


20429 


20469 


22458 


22677 




22912 


23221 


23450 


23454 


24202 


24206 


24327 


24355 


25254 


25303 


25313 


25630 




25634 


25807 


25857 


25862 


26475 


26652 


26656 


26874 


31245 


32067 


39090 


42662 


IH2 


2796 ft 


8292 


8507 


15110 


19284 


19350 


20811 


26125 


26589 


42508 






IRS 


2795 ft 


11362 


11374 


11881 


11889 


12512 


12518 


12705 


12711 


12725 


12730 


14712 i 




14769 


14774 


14779 


14784 


16021 


16943 


17106 










1 


IRD1 


2780 tt 


5358 


5422 


5455 


5459 


5463 


5523 


5605 


5667 


5676 


5882 


6122 1 




6159 


6145 


6277 


6437 


6653 


6657 


6702 


6769 


6969 


6987 


7021 


7027 




7042 


7045 


7162 


7190 


7389 


7398 


7416 


7426 


8240 


8245 


8261 


8266 




8278 


8301 


8316 


8321 


8351 


8357 


8363 


8568 


8575 


8378 


8416 


8420 1 




8436 


8441 


8460 


8472 


8501 


8511 


8522 


8556 


8553 


8564 


8590 


8596 




8606 


8620 


8636 


8653 


8679 


8685 


8695 


8709 


8727 


8757 


8763 


8770 




8780 


8807 


8814 


8824 


8851 


8858 


8869 


8942 


8946 


8950 


8992 


8996 




9072 


9170 


9175 


9180 


9185 


9191 


9195 


9199 


9203 


9209 


9214 


9219 




9224 


9230 


9234 


9238 


9242 


9319 


9336 


9519 


9527 


9554 


9565 


9581 




9591 


9596 


9600 


9608 


9614 


9619 


9625 


9650 


9634 


9642 


9648 


9653 




9687 


9721 


9731 


9765 


9782 


9835 


10694 


10699 


10704 


10822 


10831 


10926 i 




10930 


10934 


11016 


11026 


11029 


11034 


11037 


11156 


11149 


11154 


11163 


1 1 1 70 




11174 


11181 


11493 


11499 


11699 


11706 


11712 


11715 


11777 


11790 


11899 


11910 




11930 


11935 


12852 


13081 


14209 


14220 


14235 


14255 


14675 


14804 


14816 


15540 * 




15343 


15783 


16047 


16294 


16742 


16755 


16782 


16852 


16885 


16950 


17470 


1 7488 




17517 


17578 


17616 


18241 


18245 


18279 


18291 


18521 


18685 


18688 


18711 


18733 




18765 


18769 


18772 


18868 


18873 


18878 


18883 


18888 


18893 


18898 


18903 


18910 




18915 


18927 


18931 


18935 


18939 


18943 


18947 


18951 


18955 


18971 


18976 


18981 




18986 


18991 


18996 


19001 


19005 


19022 


19098 


19102 


19105 


19109 


19115 


19117 ; 




19121 


19125 


19129 


19189 


19193 


19196 


19200 


19204 


19208 


19212 


19216 


19220 




19250 


19322 


19325 


19410 


19414 


19418 


19421 


19424 


19427 


19461 


19465 


19474 




19489 


19493 


19566 


19583 


19590 


19595 


19607 


19611 


19615 


19619 


19623 


19627 




19631 


19635 


19659 


19664 


19669 


19674 


19679 


19684 


19689 


19695 


19719 


19728 ' 




20419 


20458 


20487 


20594 


20757 


20914 


20962 


21060 


21286 


21362 


21477 


21559 




22058 


22456 


22627 


2264^ 


22674 


22722 


22789 


22946 


22955 


22994 


23050 


23053 




23107 


23187 


23450 


23454 


25509 


23527 


23551 


23699 


23761 


25808 


23818 


23877 




23928 


24015 


24103 


24251 


24318 


24328 


24372 


2';427 


24450 


24558 


24569 


24712 
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IRPITST 



2';789 


24844 


24860 


24873 


25123 


25376 


25588 


25969 


25973 


25994 


26006 


26009 


260U 


26017 


26021 


26029 


26032 


26189 


26198 


26306 


26333 


26361 


26364 


26370 


26373 


27724 


2772^ 


28849 


28866 


29228 


29238 


29339 


29370 


29754 


29758 


30019 


30025 


31126 


31245 


31286 


31291 


31301 


31505 


32037 


32041 


33556 


35575 


33956 


3A557 


34566 


34616 


34673 


35451 


35507 


35543 


35547 


35580 


35593 


35617 


35645 


35655 


35948 


36097 


36121 


36527 


36715 


36813 


36841 


36942 


37256 


37546 


37380 


37388 


37690 


37709 


37733 


37755 


37776 


37804 


37807 


37813 


37819 


37827 


37841 


37857 


37887 


37918 


38035 


38106 


38146 


38149 


38160 


38362 


38449 


38616 


38622 


58807 


38811 


39205 


39210 


39245 


39264 


39269 


39295 


39434 


39457 


39463 


39475 


396AA 


39755 


39944 


39955 


40256 


40306 


40316 


40390 


40512 


40522 


40991 


40996 


41001 


41027 


41032 


41038 


41065 


41070 


41076 


41103 


41108 


41114 


41140 


41145 


A1150 


41176 


41181 


41186 


41233 


41260 


41265 


41271 


41333 


41359 


41367 


41381 


AU25 


41486 


41490 


41494 


41505 


41525 


41529 


41533 


41544 


41600 


41608 


41614 


41728 


41777 


41782 


41807 


41821 


41826 


41831 


41860 


41869 


41892 


41901 


41923 


41952 


42049 


42053 


42057 


42061 


42087 


42176 


42217 


42249 


42259 


42276 


42282 


42292 


42315 


42324 


42336 


42346 


42352 


42357 


42398 


42428 


42435 


42439 


42443 


42448 


42465 


42479 


42483 


42493 


42503 


42512 


42516 


42626 


42645 


42655 


42678 


42689 


42799 


42855 


42949 


43001 


43080 


43088 


43192 


43204 


44364 


44374 


44393 


44489 


44505 


44585 


44601 


44675 


44691 


44751 


44763 


44779 


44842 


44861 


44951 


44970 


45002 


45080 


45098 


45194 


45217 


45297 


45315 


45370 


45380 


45399 


45457 


45467 


45486 


45604 


45613 


45632 


45725 


45742 


45839 


45858 


45916 


45928 


45950 


46050 


46049 


46159 


46243 


46251 


46305 


46313 


46391 


46407 


46416 


46452 


46441 


46457 


46475 


46492 


46569 


46576 


46583 


46590 


46595 


46601 


46608 


46615 


46622 


46629 


46635 


46642 


46648 


46655 


46662 


46668 


46675 


46682 


46689 


46696 


46744 


46886 


46893 


46895 


46903 


46911 


46915 


46922 


46926 


46947 


46993 


47003 


47012 


47022 


47066 


47094 


47101 


47112 


47154 


47165 


47176 


47184 


47190 


47197 


47211 


U222 


47230 


47237 


47251 


47262 


47268 


47274 


47278 


47284 


47295 


47302 


47356 


47378 


47419 


47556 




















2781 H 


5358 


5422 


5455 


5459 


5463 


5523 


5605 


5667 


5676 


5882 


6122 


6139 


6145 


6277 


6437 


6653 


6657 


6702 


6769 


6969 


6987 


7021 


7027 


7042 


7045 


7162 


7190 


7389 


7398 


7416 


7426 


9170 


9i75 


9180 


9185 


9191 


9195 


9199 


9203 


9209 


9214 


9219 


9224 


9230 


9234 


9238 


9242 


9554 


9565 


9581 


9591 


9596 


9600 


9608 


9614 


9619 


9625 


9630 


9634 


9tii2 


9648 


9653 


12852 


13081 


14209 


14220 


14235 


14255 


14673 


15340 


15783 


16294 


174 70 


17488 


17578 


17616 


18868 


18873 


18878 


18883 


18888 


18893 


18898 


18903 


18915 


18927 


18931 


18935 


18959 


18945 


18947 


18951 


18955 


18971 


18976 


18981 


18986 


18991 


18996 


19001 


19005 


19022 


19098 


19189 


19250 


19522 


19410 


19414 


19418 


19461 


19465 


19474 


19495 


19566 


19583 


19607 


19611 


19615 


19619 


19623 


19627 


19631 


19635 


19659 


19664 


19669 


19674 


19679 


19684 


19689 


19693 


19719 


20458 


20594 


20914 


20962 


224 58 


22t27 


22643 


22674 


22722 


22789 


22994 


23050 


23055 


23107 


23187 


23450 


23454 


25527 


23551 


23761 


23808 


23818 


23877 


23928 


24015 


24103 


24251 


24318 


24328 


24372 


24427 


24569 


24712 


24789 


24844 


24860 


24873 


25123 


25376 


25388 


26189 


26198 


26306 


26335 


27724 


2772^^ 


28849 


28866 


29228 


29258 


29559 


29570 


30025 


31126 


31245 


31286 


51291 


31301 


31305 


32037 


32041 


33556 


33575 


33956 


34557 


34616 


34673 


35451 


35507 


35543 


35547 


35580 


35593 


35617 


35948 


36097 


36121 


36527 


36715 


36841 


37256 


37346 


37380 


37388 


37690 


37709 


37733 


37755 


37776 


37804 


37807 


37815 


37819 


37827 


37841 


37857 


37918 


38035 


38106 


38146 


38149 


38160 


38362 


38449 


38616 


38622 


38807 


39205 


39210 


39245 


39264 


39269 


39295 


39434 


39644 


39755 


39944 


39955 


40256 


40506 


40316 


40390 


40512 


40522 


40996 


41052 


41070 


41108 


41181 


41265 


41490 


41529 


41614 


41728 


41782 


41807 


41826 


41869 


41901 


42217 


42259 


42324 


42336 


42346 


42357 


42398 


42428 


42435 


42439 


42443 


42465 


42479 


42493 


42503 


42626 


42645 


42655 


42799 


42855 


42949 


45001 


45080 


43088 


43192 


43204 


44364 


44374 


44393 


44489 


44505 


44585 


44601 


44675 


44691 


44751 


44763 


44779 


44842 


44861 


44951 


44970 


45002 


45080 


45098 


45194 


45217 


45297 


45315 


45370 


45380 


45399 
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A5457 


45467 


45486 


45604 


45613 


45632 


45725 


45742 


45859 


45858 


45916 


45928 




A5950 


46030 


46049 


46159 


46243 


46251 


46505 


46515 


46391 


46407 


46416 


46432 




';6AAi 


46457 


46475 


46492 


46569 


46576 


46583 


46590 


46595 


46601 


46608 


46615 




A6622 


46629 


46635 


46642 


46648 


46655 


46662 


46668 


46675 


46682 


46689 


46696 




A6744 


46886 


46893 


46895 


46898 


46903 


46911 


46915 


46922 


46926 


46947 


46993 




47003 


47012 


47022 


47066 


47073 


47094 


47101 


47112 


47154 


47165 


47176 


47184 




47190 


47197 


47211 


47222 


47230 


47237 


47251 


47262 


4726S 


47274 


47278 


47284 




47295 


47302 


47556 


47378 


47419 
















IRDX 


2782 tf 


9170 


9175 


9180 


9185 


9191 


9195 


9199 


9203 


9209 


9214 


9219 




9224 


9230 


9234 


9238 


9242 


9554 


9565 


9581 


9591 


9596 


9600 


9608 




9614 


9619 


9625 


9630 


9634 


9642 


9648 


9653 


12852 


13081 


14209 


14220 




14255 


14255 


14675 


15783 


42192 


42196 


42200 


42756 


42815 


42821 


42840 


42847 




42883 


42967 


42986 


42993 


43024 


43029 


43109 


45126 


43152 


43140 


43243 


-^3252 




43261 


44349 


44564 


44416 


44426 


44432 


44438 


44593 


44597 


44619 


44625 


44630 




44709 


44714 


44821 


44884 


44891 


44898 


44965 


44992 


45012 


45022 


45027 


45033 




45040 


45058 


45075 


45094 


45121 


45126 


45131 


4515f 


45149 


45169 


45187 


45194 




45201 


45207 


45212 


45252 


45276 


45310 


45356 


4542C 


45425 


45517 


45548 


45659 




45786 


45881 


45916 


45978 


45991 
















LOD.BRA 


2786 ft 


5523 


5605 


6145 


6277 


6655 


6769 


6987 


7021 


7162 


7389 


7598 




7416 


7426 


9170 


9175 


9180 


9185 


9191 


9195 


9199 


9205 


9209 


9214 




9219 


9224 


9230 


9234 


9258 


9242 


9554 


9565 


9581 


9591 


9596 


9600 




9608 


9614 


9619 


9625 


9650 


9654 


9642 


96^8 


9653 


12852 


13081 


14209 




14220 


14255 


14255 


14673 


15783 


55451 


35507 


i^545 


35547 


35580 


35948 


36097 




56121 


37690 


37709 


37733 


37804 


37807 


37813 


37819 


37827 


37841 


37857 


37918 




38035 


38146 


38149 


58160 


38562 


38449 


39258 


39287 


59944 


39955 


40306 


40316 




40512 


40522 


42799 


42949 


45088 


45204 


44374 


44395 


44410 


44489 


44505 


44585 




44601 


44675 


44691 


44765 


44779 


44842 


44861 


44878 


449^1 


44970 


44986 


45080 




45098 


45115 


45194 


45217 


45255 


45297 


45515 


45532 


45380 


45399 


45416 


45467 




45486 


45503 


45615 


45652 


45649 


45725 


45742 


45759 


45839 


45858 


45875 


45928 




45950 


4 5969 


46050 


46049 


46066 


46159 


47184 


47190 


47230 


47268 


47274 


47278 




47284 


47419 






















LUD.INC.bRA 


2785 H 


5523 


5605 


6145 


6277 


6655 


6769 


6987 


7021 


7162 


7389 


7598 




7416 


7426 


8335 


8588 


8905 


8977 


9019 


9024 


9094 


9100 


9170 


9175 




9180 


9185 


9191 


9195 


9199 


9205 


9209 


9214 


9219 


9224 


9250 


9254 




9258 


9242 


9271 


9276 


9281 


9287 


9292 


9297 


9506 


9378 


9396 


9401 




9SS4 


9S65 


9581 


9591 


9596 


9600 


9608 


9614 


9619 


9625 


9650 


9654 




9642 


9648 


9653 


9666 


1 1 1 1 ^ 


11521 


11557 


11646 


11902 


12034 


12041 


12852 




13081 


13159 


15235 


13240 


13455 


13767 


13787 


15792 


14209 


14220 


14235 


14255 




14310 


14330 


14355 


14651 


14661 


14675 


14868 


14874 


14941 


14955 


14972 


15300 




15477 


15783 


15987 


16429 


16734 


16747 


16803 


16817 


16859 


16901 


16906 


16964 




16969 


17071 


17512 


17517 


17554 


17442 


17450 


17456 


18588 


18391 


18436 


18445 




18448 


18455 


18498 


18502 


18515 


18517 


18521 


18524 


18652 


18672 


18675 


18679 




21006 


21011 


21016 


21021 


22417 


22425 


22497 


22509 


22515 


22526 


22557 


2256L 




22575 


22582 


22597 


22604 


22610 


22655 


22662 


22698 


22705 


22711 


25602 


25607 




26089 


26096 


26101 


26410 


26424 


26456 


26440 


26452 


29458 


29809 


29920 


30084 




30090 


30095 


30100 


50175 


30181 


50186 


30196 


30525 


50332 


30357 


30428 


30434 




304 39 


31412 


51422 


51427 


31451 


51442 


53475 


53483 


35488 


55451 


35507 


35545 




55547 


35580 


35948 


56097 


56121 


36167 


36627 


37690 


37709 


57753 


37804 


37807 




37813 


37819 


37827 


57841 


57857 


57918 


38055 


58146 


38149 


38160 


38362 


38449 




39944 


59955 


40506 


40516 


40512 


40522 


42799 


42949 


43088 


43204 


44574 


44395 




i.4489 


44505 


44585 


44601 


44675 


44691 


44765 


44779 


44842 


44861 


44951 


44970 




45080 


45098 


45194 


45217 


4 5297 


45515 


45580 


45599 


45467 


45486 


45615 


45652 




45723 


45742 


45859 


45858 


45928 


45950 


46050 


46049 


46159 


47104 


47184 


47190 




47230 


4 7268 


4 7274 


47278 


47284 


47419 














MM.ALLUW.JNT 


2821 tf 


23000 


23060 


25079 


25145 


25198 


25296 


25526 


23436 


23540 


23562 


23817 
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CMT098.MCX 



MH.NOINT 

NO.PPA 

NOP 

PSLC 

PSITP 

REGMODE 



f<t T.DINH 
RETURN 



MICRO? 1M(01) 28-NOV-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160n5 
Cross Reference Listing - Field Names and Defined Values 



Par^ 1212 



SPASTA 
SRKSTA 



'jMCltfiG 
UVlTR 



?383A 

A0586 

?836 tt 

2816 

2779 

2B26 

?B27 

2797 

169'/9 

?78A # 

2783 tt 

6001 

786A 

9605 

11580 

12612 

12969 

15695 

U795 

1583/' 

17102 

21160 

25997 

30655 

32^20 

35087 

35221 

3A880 

37^57 

38^95 

39/60 

A0256 

A0590 

A0906 

<6955 

47775 

A8001 

2810 tt 

A1097 

A2402 

2809 tt 

7895 

15131 

184U 

285 7A 

52211 

35299 

40489 

2837 It 

2828 tt 

21594 

29620 

56125 

36772 



2^196 

7853 
35864 

25620 

39404 

8405 

14856 

18364 

5484 

5496 

6459 

7868 

9614 

12157 

12628 

12979 

15712 

15120 

15842 

17118 

21531 

24010 

30659 

32425 

33095 

55255 

34896 

57441 

38840 

39822 

40270 

40610 

40910 

47083 

47815 

48044 

22098 

41155 

42579 

6485 

7900 

15206 

18418 

28725 

52257 

55453 

40494 

6255 

20154 

21674 

3488^ 

56268 

36848 



34436 
7857 



28241 

39408 

8528 

14842 

18372 

37782 

5508 

7510 

7877 

9619 

12142 

12646 

12985 

15716 

15147 

16015 

17123 

2U12 

24024 

30728 

32426 

33096 

35244 

34908 

37513 

38852 

39828 

40565 

40626 

40914 

47284 

47840 

54867 

41171 

42615 

6800 

7920 

17551 

186S6 

28746 

32240 

35954 

40506 

37182 

20^56 

21675 

34952 

36470 

56892 



35521 
12348 



28255 

59412 

9045 

14853 

19382 

40394 

5651 

7557 

7903 

9637 

12146 

12700 

12990 

15867 

1M98 

16053 

17547 

21483 

24884 

30898 

32458 

33120 

34385 

34913 

37675 

38888 

39899 

40498 

40647 

40934 

4 7389 

47852 

34056 

41252 

42715 

7115 

9511 

17547 

18695 

30556 

32243 

55958 

40552 

37189 

20552 

21689 

35585 

36470 

37236 



35562 
13591 



32828 

39416 

9050 

16771 

19534 

5676 

7569 

7949 

96^8 

12^62 

12/16 

13320 

13974 

15252 

16060 

17557 

21999 

25388 

30938 

32459 

33158 

34394 

34916 

37679 

38902 

39905 

40505 

40651 

40958 

47451 

47868 

57865 

41481 

42784 

7639 

9676 

18198 

20216 

30454 

32248 

36045 

40558 

37219 

20553 

21690 

355^9 

36488 

3/2A1 



35589 
15390 



32832 

39420 

9383 

16812 

19566 

5702 

7618 

8C89 

9653 

12229 

12721 

13343 

13987 

15239 

16064 

17566 

22004 

25395 

31052 

32478 

33150 

34401 

35706 

37682 

38956 

39935 

40522 

40709 

40942 

47495 

47882 

38762 

41520 

42805 

7655 

9681 

18217 

20797 

30747 

32274 

56069 

40622 

58910 

21105 

21797 

5S612 

56488 

37266 



39919 
2965^ 



39975 
29707 



32840 33019 



9486 

16827 

19583 

5737 

7702 

8154 

10868 

12233 

12734 

13348 

13992 

15243 

16074 

19150 

22752 

25406 

31134 

32494 

33156 

34409 

35958 

37686 

38965 

39939 

40528 

40723 

44523 

47500 

47893 

38923 

41595 

42934 

7667 

9750 

18274 

21311 

30826 

12277 

36128 

40650 

39924 

21108 

21798 

35625 

56554 

57288 



9775 
16876 



5818 

7710 

8168 

10875 

12560 

12738 

15375 

14098 

15407 

16294 

20504 

22765 

27466 

31337 

32545 

33176 

34447 

36512 

37758 

38999 

39987 

40542 

40770 

44554 

47505 

47904 

78962 

416;'8 

42954 

7686 

9770 

18286 

27499 

30915 

32280 

38955 

41306 

39931 

21209 

21884 

:^632 

56554 

37409 



40034 
45602 



11234 
16911 



5882 

7805 

9199 

10879 

12365 

12745 

13596 

14113 

15418 

16544 

20509 

2277Z 

27540 

313^9 

32574 

33182 

34451 

36643 

37792 

39235 

39991 

40548 

40782 

44551 

47510 

47909 

39153 

41749 

43075 

7782 

9805 

18315 

27513 

30919 

32285 

38971 

41315 

21210 
218"' 
35652 
56572 
37010 



4004 5 
47660 



11239 
16916 



5888 

7824 

9203 

10992 

12372 

12892 

13641 

14259 

15422 

16792 

20514 

22789 

29550 

322U 

32691 

33190 

34463 

36818 

37822 

39504 

40050 

40552 

A0825 

44805 

47520 

47963 

40986 

41814 

43095 

7786 

11383 

18330 

27526 

32200 

35208 

38975 

41409 

21218 
29207 
55698 
36572 
37816 



40261 
47937 



112A4 
16956 



5974 

7829 

9258 

10996 

12542 

12959 

15665 

14513 

15425 

16894 

20519 

22805 

29428 

32251 

32738 

33198 

34873 

36966 

37918 

39656 

40066 

40561 

A0866 

45678 

47647 

47979 

41021 
42188 

7792 

12603 

18402 

27554 

32203 

33550 

40300 

45058 

21218 
29209 
35703 
36674 
38259 



40376 
48013 



14716 
16974 



5978 

7833 

9242 

11002 

12576 

12964 

13678 

14520 

15551 

17076 

20774 

23974 

29780 

32288 

32747 

33208 

34877 

37361 

38040 

39693 

40071 

40572 

40886 

46926 

47655 

47997 

41059 
42225 

7812 

15104 

18410 

28559 

32206 

33565 

40484 

47953 

21593 
29619 
35746 
36679 
38418 



rMT096.MCX 



wBviSO 



WHUSITOO.NS ,0 

wHub3nu30 



wBjsst 






MIC^O? 1M(01 ) 


28-nOv- 


33 16:50 


B 15 
:35 CLOKX Rev 


15.00, 


Clock rate = 160ns 




Pd 


Cross Reference L 


'sting - 


Field Names and 


Defined 


Values 












38A19 


38931 


39172 


39364 


39381 


3^437 


39796 


39796 


40028 


40028 


40042 


40042 


40075 


40080 


40158 


40165 


40198 


40201 


40250 
40577 


4036? 


40371 


40371 


40385 


40383 


40A21 


40426 


40441 


40554 


40557 


40568 


40586 


40594 


40622 


40650 


40645 


A0657 


40657 


40687 


40687 


40751 


40751 


40810 


40810 


40852 


40854 


47193 


4 7204 


A7233 


47244 






















?805 # 


5381 


5589 


5593 


5587 


7132 


8640 


26150 


26496 


27425 


27454 


27677 


?8?58 


29495 


29500 


29571 


50606 


30641 


30832 


30884 


30895 


31049 


31482 


51S5S 


31S39 


52085 


35039 


35074 


35102 


394 78 


41461 


41490 


41529 


41614 


41645 


41664 


A1693 


41698 


41705 


41728 


41787 


41807 


41826 


41869 


41901 


42217 


42259 


42324 


4?398 


42411 


42427 


42435 


42439 


42443 


42465 


42530 


42558 


42598 


42626 


42644 


42667 


42765 


42912 


43055 


45177 


45185 


45198 


43205 


4 3208 


46822 


46858 




2800 tt 
37228 

2801 tt 


6749 

38293 

6586 


6868 


7722 


21972 


24693 


27112 


27889 


32586 


33510 


34555 


34688 


20111 


20117 


23074 


23115 


25248 


23265 


23669 


23884 


23969 


24809 


24820 


25113 


34991 


35000 


35009 


35018 


35098 


36528 


38088 


38210 






2804 tt 


6608 


7180 


7203 


7223 


7615 


7627 


7655 


7676 


7796 


7815 


7908 


8122 


8178 


9405 


9410 


9435 


9787 


9809 


9813 


11657 


11799 


12332 


12342 


12355 


13586 


13623 


13652 


13683 


13707 


14678 


14992 


15352 


15793 


16204 


16263 


16A8^ 


1649^ 


17621 


20481 


20604 


20725 


21282 


22537 


22920 


22939 


22976 


25085 


25225 


23253 


23357 


23479 


23569 


23573 


23725 


23829 


23898 


23957 


24027 


24061 


24115 


24365 


24520 


24655 


24802 


24925 


24959 


25046 


25091 


25357 


27097 


27156 


27178 


27183 


27187 


272S7 


27264 


27275 


27B27 


27834 


27844 


27885 


28565 


29116 


29463 


29555 


29877 


29931 


29938 


30226 


30997 


31001 


31007 


31019 


31025 


32682 


33903 


33993 


34004 


34842 


34846 


34850 


34900 


34904 


34968 


35043 


35047 


35059 


3S071 


3S087 


35:40 


35148 


35152 


35160 


35164 


35173 


35186 


35191 


35196 


35200 


3S209 


35218 


35231 


35215 


35244 


35261 


35280 


35304 


35425 


35465 


35474 


35539 


3S558 


35656 


35640 


35764 


35787 


35795 


35806 


35830 


35846 


35869 


35877 


35881 


3S889 


55901 


55944 


56038 


36255 


36631 


57536 


37419 


37658 


37705 


38102 


38400 


58467 


39554 


40055 


40141 


40399 


40552 


40538 


41578 


42683 








2802 tt 


6485 


6775 


6896 


20225 


27145 


28038 


28160 


29124 


29415 


29575 


32049 


32155 


52550 


33060 


33065 


33563 


33643 


33664 


33777 


33810 


34 720 


34985 


35252 


3S520 


35548 


35759 


35977 


37666 


37868 


58367 


38408 


38455 


384 76 


38533 


38767 


58825 


58928 


39016 


39049 


59147 


39158 


41561 


46402 


46427 


46452 


46487 




281? tt 


39216 


39264 


39294 


















2806 H 


5555 


S500 


5540 


5574 


5656 


5682 


5694 


5742 


5785 


S807 


S94 7 


t'oor 


6229 


6281 


6285 


6299 


6315 


6327 


6541 


6355 


6369 


6583 


659/ 


64 11 


6425 


6499 


6508 


7055 


7059 


7071 


7083 


7166 


7231 


7518 


7326 


7334 


7342 


7349 


7357 


7365 


7373 


7378 


7482 


7695 


7699 


7714 


7718 


77^6 


7850 


7924 


7974 


8068 


8076 


8080 


8199 


8920 


9445 


9698 


9703 


9706 


9711 


9717 


11145 


11157 


11466 


12637 


14734 


15162 


15170 


15504 


15510 


1S698 


15997 


16461 


16467 


18236 


19087 


19154 


19178 


19237 


1 ?469 


19478 


19483 


201^? 


20550 


20355 


20360 


20365 


20370 


20375 


20379 


20584 


20589 


20394 


20599 


20404 


20409 


20540 


20575 


20608 


20618 


20627 


20637 


20647 


20657 


20667 


20676 


20686 


20696 


20706 


20716 


20955 


21585 


21395 


21604 


21665 


21698 
22653 


21787 


21814 


21868 


21889 


21952 


21979 


21994 


22012 


22021 
23702 


22468 


224 78 


22684 
2S985 


22688 


22750 


23056 


23111 


23261 


23531 


23536 


23767 


25812 


23880 


24048 


24074 


24156 


24216 


24220 


2^227 


24233 


24308 


24708 


24797 


24855 


25612 


26111 


2646S 


27m 


27792 


28086 


28090 
30249 


28477 


28500 


28554 


28598 


28797 


29567 
30735 


29660 


29664 


29670 


29674 


29822 


30499 


30648 


30691 


30696 


30700 


50746 


30836 


30848 


30904 


30942 
33467 


30948 


30983 


30991 


31013 


31053 


31039 
34838 


31045 


31062 


5111? 


3288C 


35027 


33673 


33677 


34021 
35456 


34147 


34536 


54864 


5488V 


5489] 


55095 


55T60 


55205 


35214 


35240 


35532 


35556 


36031 


36069 


364 79 


56406 


36565 


56580 


56725 


36749 


37694 


37698 


37737 


37744 


39112 


39547 


39576 


■■;i542 


4 1346 


41455 


41459 


41969 


41975 


42114 


42695 


46259 


46247 


46501 


46509 


46372 


46577 


46532 


46598 


46425 


46448 


46472 


46485 


46529 


46554 


46559 


46566 



1215 



C 15 



i; CMT09a,MCX 


MICRO? IM(Ol) 


28-NOv- 


83 16:30 


:55 


CLOKX Rev 


13.00, 


Clock rate = 160 


ns 




Page 1214 


r* 


Cross Reference L 


isting - 


F^eld Names and 


Defined 


Values 














A6S73 


46580 


46587 


46595 


46598 


4o605 


46612 


46619 


46626 


46652 


46659 


46646 




'^6652 


46659 


46665 


46672 


46679 


46686 


46693 


46735 


46885 


46890 


46919 


46952 




^7009 


47019 


47066 


47091 


47098 


47109 


47162 


47173 


47208 


47219 


47248 


47259 




A7?99 


47355 


47575 




















j wX.NE.O 


?807 tt 


5468 


5716 


5761 


5824 


6464 


6471 


6478 


6647 


6861 


7314 


7322 




7330 


7338 


7545 


7555 


7361 


7569 


7644 


7648 


7965 


8051 


8937 


9796 


' 


9800 


9817 


9821 


9826 


9844 


11770 


11781 


11815 


12526 


12555 


12561 


12586 




U701 


15072 


15088 


15923 


16516 


16991 


17238 


17482 


17550 


19085 


19174 


19242 


1 


20598 


20751 


21716 


2\112 


21907 


21959 


22475 


23205 


25553 


23821 


24004 


24019 




2^092 


24107 


24258 


2k2tk 


24324 


24635 


24684 


24764 


25065 


25801 


25817 


25Q27 




25857 


25885 


25889 


25896 


25907 


25920 


26303 


27087 


27118 


27}22 


27126 


27150 




27196 


275.32 


11^27 


277^i* 


27797 


28594 


28606 


28618 


28623 


28655 


28656 


28640 




28765 


28774 


28795 


29093 


29]^2 


29479 


29542 


29712 


29717 


29855 


29949 


30190 




30781 


31456 


31588 


31650 


32629 


32635 


32639 


32645 


32655 


32671 


32687 


32702 




32707 


32857 


32862 


32884 


32916 


52920 


32938 


32942 


32948 


32979 


32992 


32995 




330A6 


33050 


35078 


33082 


34072 


34089 


34150 


34260 


35567 


36052 


36905 


37719 




37851 


37845 


38152 


39275 


41355 


42083 


42479 


46183 


47574 


47721 


47732 


47758 




A8028 


48037 






















\ [ 


28^5 tf 
























UUPl.tt^R blOND 


28A8 tt 


8260 


8266 


8278 


8291 


8306 


8573 


8377 


8404 


84 36 


8441 


8471 


hft 


8535 


8552 


8565 


8589 


8595 


8602 


8619 


8708 


8726 


8756 


8915 


8950 




89A1 


8986 


9044 


9049 


9318 


9328 


9336 


9339 


9'iOI 


9506 


9686 


9721 




9726 


9731 


9736 


9742 


9748 


9755 


9773 


10752 


10822 


10831 


11016 


11170 




11181 


11261 


11481 


11488 


11670 


11677 


11689 


11698 


11705 


11775 


11788 


11898 




11909 


11915 


15:66 


13245 


13773 


15799 


14316 


14342 


14722 


14750 


14816 


14821 




1569A 


15^50 


15895 


15910 


16496 


16 :39 


16742 


16755 


16770 


16811 


16826 


16950 




16956 


17101 


18255 


18249 


18321 


19.^')8 


19342 


19589 


19594 


21476 


21554 


22467 




22^77 


22536 


22685 


22687 


22716 


237Ur' 


23767 


23811 


23979 


23984 


23989 


24040 




?i.Oii? 


24073 


24083 


24129 


24135 


24523 


?4576 


24561 


29748 


29950 


29957 


40990 




^0995 


41000 


41006 


41026 


41031 


41057 


41044 


41064 


41069 


41075 


41082 


41159 




^1 U4 


41149 


41155 


41214 


41252 


41522 


41528 


41333 


414',3 


41419 


41425 


41486 




/.ugo 


41494 


41505 


41567 


41572 


41657 


41727 


41776 


41786 


41806 


41820 


41825 




^1830 


41856 


41855 


41859 


41868 


42015 


42028 


42033 


42148 


42210 


42216 


42221 




^22A2 


42248 


42258 


42275 


42281 


42291 


42508 


42514 


42523 


42538 


42542 


42546 




A2S66 


42571 


42620 


42625 


42630 
















r.O'r'^,^:''hH^SHM'i 


2849 ft 


8259 


8244 


8500 


8515 


8521 


8551 


8557 


8562 


8367 


8416 


8420 




8A59 


8497 


8510 


8522 


8636 


8652 


8678 


8684 


8691 


8763 


8769 


8776 




8807 


8813 


8820 


8851 


8857 


8865 


8946 


8992 


8995 


9058 


9066 


9764 




9781 


9855 


9840 


10694 


10699 


10704 


10764 


10774 


11011 


11020 


11150 


11156 




ii:ao 


16851 


174 78 


17555 


18279 


18290 


19292 


19336 


19390 


19395 


19450 


19456 




21036 


21041 


21558 


22462 


22651 


24189 


24215 


24219 


24259 


35629 


55655 


36517 




36522 


41102 


41107 


41113 


41120 


41175 


41180 


41185 


41192 


41259 


41264 


41270 




0281 


41525 


41529 


41533 


41544 


41600 


41608 


41613 


41627 


41885 


41891 


41900 




A1916 


419?2 


41951 


42020 


42038 
















\0P.rC8R.ALUS 


2%U7 ft 


8989 


9104 


9501 


9510 


9388 


9454 


9465 


9471 


9600 


9634 


14489 




15515 


18460 


18465 


184 70 


18664 


19529 


25655 


25843 


25848 


2S851 


25931 


25956 




26555 


26557 


26603 


26641 


26767 


26819 


27007 


27055 


27254 


28154 


28511 


28788 




29927 


50126 


50151 


30157 


30141 


30370 


30400 


51522 


51554 


31557 


31604 


51655 




31719 


42119 


42125 


42154 


















NU'MCBR.^lGND 


2846 * 


7032 


8927 


9027 


9314 


9441 


9694 


9829 


11556 


11352 


^2222 


12556 




13467 


15529 


^5554 


15888 


16996 


17245 


19303 


19510 


19515 


19549 


19553 


19358 




19399 


19405 


21051 


21046 


2:050 


21143 


25469 


25694 


24514 


24 54 5 


24485 


26172 




28248 


28279 


28325 


28585 


28589 


29689 


29751 


50575 


50580 


30850 


51494 


33649 




543SI 


552^2 


35565 


58835 


40485 


40488 


40495 


40622 


41958 


41965 


41985 


42098 




42105 


46908 


46990 


4 7000 


47557 


47370 


47751 
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IcfMlSC 



AlDS_DSDZ,CCBR,ALU5 
ALUS^SIGND.CCBR^ALUS 

AU.'S_UNSGN.CCBR^AIUS 

NOP.UBR^BRATST 



NOP.CCBR CSIGNS 
SFTV.rceR.SlGNO 

WB_ATCR,CCBR_SiGND 



rrpsL 



CC.WB.CtBR^ALUS 



MDR UbR.'.CBR BRATbT 



L KX 



PSt WB.CCBR AI.U5 



PS«/ JB.fCBR A! US 
WB PSL.CCBRlSJGND 



M)P 



?855 tf 
t'859 tf 
32555 

2860 ff 
9581 
4786? 

2861 ft 
15536 
27196 

2856 tt 
27075 
29550 
52733 

2857 * 

2862 # 
-;2157 

2858 ft 
8982 
167A2 
16935 
21550 
23862 
31169 
35651 
56121 
57218 
53098 
58817 
41585 
A 72 78 

2868 ft 
28?0 ft 

26U6 

50256 

5';285 

2875 ft 

9224 

96U 

U255 

18926 

18989 

19657 

59265 

45914 

2871 tt 

36566 

59450 

287? M 

2869 ft 
55659 
41562 
42682 

2880 tt 

2881 ft 



26548 28567 29919 30222 30897 30937 30947 30983 30991 31053 32556 



8898 
15503 

9553 

15542 
27207 
14077 

27292 

29624 

32794 

8910 

8950 

47566 

5381 

8989 

16755 

16939 

21412 

25866 

31309 

35660 

36248 

57219 

38149 

58894 

41561 

47570 

10925 

22054 

26361 

51512 

34297 

9 WO 

9250 

9619 

14255 

18950 

18994 

19662 

59293 

46914 

5892 

56585 

40877 

20756 

6694 

55778 

41^84 

47570 



8904 
15509 

9564 

19519 

27254 

14108 

27504 

30725 

33572 

9059 

11498 

5492 

9112 

16771 

16950 

21984 

24661 

31740 

35779 

36345 

37336 

38206 

38898 

41643 



10929 

25634 

26564 

51441 

42086 

9175 

9234 

9625 

14675 

18954 

18999 

19667 

42535 

6221 

5658;^ 

40881 

21589 

12655 

56248 

41560 



8981 
18401 

9580 

19558 

28489 

14471 

27441 

51129 

54373 

9324 

11711 

6135 

9121 

16782 

16957 

22025 

25173 

31748 

35783 

36350 

37690 

38219 

38906 

41664 



10955 

25796 

26570 

51498 

42511 

9180 

9238 

9650 

15783 

18958 

19003 

19672 

42346 

6822 

36799 

40885 

21399 

15585 

56545 

41641 



9025 
21026 

9613 

25144 

31674 

14475 

27450 

31436 

34388 

9416 

23479 

6145 

9401 

16812 

16980 

22050 

25725 

31865 

35802 

36619 

37709 

38362 

38924 

41695 



11029 

25973 

26373 

31775 

42515 

9185 

9242 

9634 

18866 

18942 

19606 

19677 

42426 

6886 

36916 

41366 

42661 

20155 

36350 

41662 



9099 
51554 

9618 

25191 

31692 

16629 

27938 

31460 

36512 

9425 

29986 

6695 
9486 
16827 

17102 
22099 
26871 
33245 
35810 
36796 
37804 
58449 
38962 
41698 



11054 

25994 

26500 

55555 

47469 

9191 

9554 

9642 

18871 

18946 

19610 

19682 

42478 

6951 

57340 

42048 

20950 
56618 
41691 



9270 
51559 

9647 
23296 

24036 
27964 
31599 

41955 
32691 

7132 

12633 

16852 

17254 

23744 

26880 

33559 

35897 

36896 

37827 

38528 

39054 

41703 



11149 

26002 

26504 

33558 

47473 

9195 

9565 

9648 

18876 

18950 

19614 

19687 

42503 

20486 
37396 
42052 

21350 
36796 
41696 



9275 
31548 

9652 
35520 

24125 
27995 
31630 

42108 
35639 

7955 

14717 

16868 

17299 

23748 

28959 

34704 

35948 

37182 

37841 

58529 

391*>4 

42041 



11154 

26006 

27665 

33720 

47477 

9199 

9581 

9653 

18881 

18954 

19618 

19691 

42643 

34569 
37413 
42056 

21411 
36895 
41701 



9280 
31574 

14461 
25921 

24557 
28050 
32446 



8020 

14745 

16877 

20156 

25752 

29209 

35051 

36010 

37189 

37864 

38554 

59944 

42171 



15417 

26009 

27686 

33726 

47539 

9203 

9591 

12852 

18886 

18969 

19622 

38615 

44362 

36482 
37422 
42060 

30029 
37181 
42041 



9286 
41948 

14479 
25927 

24457 
28166 
32467 



9291 
4208? 

15526 
26764 

26104 
28746 
32502 



8036 

14859 

16885 

20801 

25792 

29765 

35055 

36083 

37208 

37918 

38556 

39955 

42508 



15421 

26017 

29768 

35757 

47544 

9209 

9596 

13081 

18891 

18974 

19626 

38621 

45368 

36499 
38267 
42175 

33559 

37187 
42171 



8041 

14875 

16894 

20950 

23797 

29846 

35587 

36088 

37212 

38035 

38556 

40858 

42670 



15425 

26029 

30033 

34036 

47549 

9214 

9600 

14209 

18896 

18979 

19630 

39205 

45455 

36503 
38289 
42673 

34704 
37534 

42S07 



9296 
45057 

15551 
26815 

26444 
29258 
32525 



38540 41351 41443 42129 



8046 

15586 

169U 

21515 

25858 

30029 

35543 

36097 

37215 

38084 

38763 

41562 

42683 



16882 
26142 
30242 
54185 

9219 

9608 

14220 

18901 

18984 

19634 

39244 

45602 

36508 
39427 



55650 
40857 
42670 






CMT098,MCX 
XTND 



|DQ1 



D WX 



NOP 
Q_D,WX 

Q WX 



0Q2 





bQL 




SQL.D WX 




SQR 




SOR.D WX 


DQ3 






SOL.D WX 




SOR.D WX 


DTYPE 





BYTE 
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2882 tt 


20154 


20552 


21105 


21209 


21218 


21593 


21674 


21689 


2M91 


21884 


29207 


29619 


34883 


34952 


35632 


35746 


36268 


364 70 


36488 


36554 


1(^^72 


36674 


36772 


36848 


36892 


37236 


37241 


37266 


37288 


37409 


38259 


38418 


38931 


39172 


39564 


39381 


39437 


39796 


40028 


40042 


40075 


40080 


40158 


40163 


40198 


40371 


40583 


40421 
288A tt 
2887 tt 


40426 


40554 


40643 


40687 


40751 


40810 


40852 










5526 


5614 


5625 


5630 


5646 


5712 


5903 


594 7 


6006 


6170 


6269 


6746 


7855 


8177 


9309 


9576 


9481 


9489 


9573 


9584 


12221 


12351 


12341 


12371 


13670 


14450 


14705 


15886 


18198 


18217 


18274 


18286 


18315 


18330 


18651 


19283 


19329 


19381 


19448 


19455 


19571 


19578 


20110 


20116 


20127 


20138 


21020 


21588 


21768 


21864 


22418 


22596 


22661 


22710 


22949 


22994 


23053 


23110 


23190 


25214 


23234 


23261 


23519 


23342 


23483 


23487 


23530 


23535 


23693 


23821 


23880 


23907 


23943 


23992 


23997 


24001 


24004 


24019 


24092 


24107 


24189 


24215 


24219 


24238 


24323 


24437 


24778 


24792 


24843 


25056 


25084 


25213 


25312 


25325 


25608 


25686 


25858 


25863 


26104 


26180 


26317 


26321 


26428 


26451 


26578 


26588 


26636 


27062 


27067 


27288 


27336 


27700 


27747 


27823 


27964 


27995 


28027 


28075 


28154 


28394 


29349 


29859 


29885 


30495 


30731 


50771 


30829 


30987 


30997 


31001 


31007 


51019 


31025 


31108 


31415 


31517 


31714 


52065 


32067 


32371 


32379 


32517 


32682 


32790 


32867 


32870 


33788 


33792 


33798 


55815 


33819 


33831 


34758 


35551 


35450 


35531 


35535 


35696 


35896 


36065 


37098 


58389 


38404 


38453 


38443 


58472 


58698 


58705 


58711 


38716 


38728 


38756 


39372 


42107 


42143 


42155 


42829 


42975 


46182 


46215 
47069 


46301 


46367 


46386 


46402 


46427 


46452 


46487 


46543 


46729 


46747 


46780 


2885 tf 
2888 tt 
46308 

2886 tt 


5726 


5749 


22531 


22541 


24307 


24515 


37685 


46212 


46230 


46246 


46276 


5568 


5575 


5586 


6260 


6892 


7725 


8306 


8352 


8387 


9038 


9147 


9152 


9157 


9162 


9305 


9409 


9440 


9445 


9558 


9569 


9791 


9812 


11129 


11139 


11145 


11157 


13460 


14048 


14058 


14069 


14093 


14102 


14107 


14660 


14984 


14991 


15077 


15083 


15093 


15098 


15126 


15201 


16029 


16637 


16654 


17521 


17629 


19444 


21142 


21281 


21612 


21712 


22473 


22630 


22666 


22715 


23468 


24546 


24669 


24715 


24851 


25015 


25093 


25292 


25296 


25571 


25655 


26252 


26280 


26641 


27356 


27560 


27502 


27512 


27516 


27525 


27529 


27533 


27537 


28038 


28159 


29415 


30579 


30679 


51522 


56166 


36687 


36696 


36755 


36865 


39215 


40297 


40524 


41591 


41619 


41801 


41815 


41865 


41895 


42102 


42486 


42739 


42808 


42820 


4288^ 


42966 


43022 


43027 


43108 


45181 


43213 


44357 


44361 


44435 


44442 


44895 


449G2 


44957 


44944 


45016 


45025 


45274 


45336 


45364 


45368 


45455 


45529 


45539 


45553 


45817 


45915 


45982 


46076 


46084 


46238 


46372 


46377 


46382 


46410 


46435 


46460 


46472 


46528 


46535 


46538 


46565 


47359 


47381 
















2890 tt 
























2891 it 


11555 


11644 


14076 


14097 


15000 


15836 


15841 


46482 


46572 


46579 


46586 


2893 tt 


46286 






















2892 tt 
























2894 tt 
























2896 tt 
























2897 tt 


46226 






















2898 tt 
























2900 tt 
























2901 tt 


6163 


6591 


6607 


6651 


6769 


6778 


6779 


6782 


6817 


6900 


6903 


6922 


7107 


7198 


7219 


7226 


7517 


7325 


7355 


7541 


7386 


7398 


7401 


7413 


7426 


7429 


7441 


7450 


7462 


7472 


7795 


7814 


7923 


8088 


9706 


9770 


14650 


14948 


15917 


16119 


16212 


16268 


16511 


16549 


16995 


17031 


17053 


17245 


17505 


17499 


18970 


18975 


18980 


18985 


18990 


18995 


19000 


19004 


19092 


19096 


19097 


19183 


19187 


19188 


19248 


19249 


19253 


19381 


19444 


19658 


19663 


19668 


19675 


19678 


19683 


19688 


19692 


20754 


20765 


22513 


22573 


22614 


22653 
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IDEP 



22751 

23520 

2A201 

2A937 

2767A 

28691 

29093 

29276 

298A1 

30289 

30579 

309A1 

517AA 

32U3 

33131 

33720 

34^A6 

355A6 

36651 

59097 

A 1776 

A7015 

2904 # 

8532 

8501 

8656 

8769 

890A 

9045 

918A 

9242 

9528 

9580 

9652 

10765 

11465 

11914 

16769 

18244 

18915 

19595 

21209 

40990 

41139 

41259 

41452 

41600 

41891 

42028 

42221 

42383 

45061 

44424 

44571 

44o91 



23017 

23730 

24205 

24983 

27727 

28703 

29097 

2Q284 

29855 

30346 

30609 

30982 

31857 

32152 

35146 

55726 

34450 

35579 

36635 

39104 

41786 

47018 

8240 

8551 

8511 

8644 

8776 

8909 

9048 

9190 

9270 

9555 

9590 

9687 

10775 

11471 

15167 

16810 

18249 

19291 

19400 

21218 

41000 

41144 

41270 

41486 

41608 

41900 

42053 

42242 

42388 

43116 

44436 

44578 

44694 



23021 

23734 

24226 

25036 

27752 

28809 

29103 

29334 

29910 

30356 

30618 

30990 

31864 

32155 

33155 

33751 

34494 

55632 

56639 

39146 

41801 

47396 

8245 

8356 

8522 

8655 

8780 

8914 

9059 

9195 

9275 

9540 

9595 

9695 

11150 

11479 

13246 

16825 

18273 

19297 

19404 

21595 

41006 

41149 

41276 

41494 

41613 

41916 

42038 

42248 

42395 

45214 

44476 

44584 

44709 



25045 
25756 
24232 
25172 
27889 
28824 
29129 
29339 
30117 
30359 
30644 
31032 
31892 
32159 
33164 
35757 
34509 
36019 
38418 
39796 
4180o 

8260 

8565 

8527 

8679 

8807 

8926 

9067 

9199 

9280 

9582 

9600 

9720 

11155 

11486 

13772 

16850 

18279 

19303 

19449 

21674 

41026 

41155 

41281 

41499 

41619 

41922 

42082 

42258 

42458 

45242 

44485 

44589 

44714 



23090 
23767 
24257 
25196 
27957 
28828 
29145 
29350 
30125 
30365 
30668 
31166 
31920 
32434 
33172 
55783 
54613 
36057 
38614 
40028 
45817 

8265 

8568 

8553 

8685 

8813 

8951 

9099 

9205 

9286 

9502 

9607 

9726 

11140 

11562 

13797 

16866 

18287 

19310 

19455 

21689 

41037 

41175 

41505 

41504 

41627 

41951 

42098 

42275 

42447 

45251 

44489 

44601 

44717 



23102 
23786 
24263 
25262 
28217 
28831 
29155 
29369 
30130 
30373 
30709 
31169 
31947 
32442 
33245 
33952 
34710 
36065 
38753 
40042 
46594 

8278 
8375 
8558 
8691 

8820 

8942 

9148 

9208 

9291 

9506 

9615 

9751 

11169 

11668 

14315 

16875 

18291 

19315 

19519 

21797 

41044 

41185 

41514 

41525 

41656 

41948 

42102 

42281 

42478 

44357 

44^93 

44604 

44757 



23258 
23978 
24313 
25713 
28296 
28856 
29163 
29591 
30205 
30377 
30746 
31214 
32057 
52445 
33499 
34255 
34714 
36160 
39002 
40199 
46419 

8292 

8578 

8564 

8695 

8824 

8946 

9153 

9215 

9296 

9515 

9618 

9737 

11180 

11676 

14340 

16949 

18514 

19556 

19525 

21884 

41064 

41192 

41522 

41553 

41727 

41953 

42108 

42291 

44567 
44505 
44619 
44763 



25449 
23988 
24342 
26302 
28593 
28849 
29184 
29421 
30214 
30387 
30852 
31248 
32040 
52489 
33503 
34297 
34719 
36299 
39006 
40371 
46444 

8297 

8387 

8590 

8709 

8851 

8982 

9158 

9218 

9301 

9519 

9624 

9743 

11259 

11687 

14722 

16955 

18321 

19342 

19558 

36517 

41075 

41206 

41328 

41558 

41836 

41958 

42148 

42508 

42819 

44375 

44508 

44623 

44767 



23453 
24039 
24457 
26345 
28618 
28865 
29207 
29427 
30221 
30450 
30896 
31410 
32112 
52498 
33513 
34309 
35256 
36470 
39015 
40385 
46908 

8501 

8404 

8596 

8727 

8857 

8986 

9165 

9225 

9505 

9525 

9629 

9748 

11520 

11697 

14750 

18197 

18529 

19549 

19571 

36522 

41082 

41214 

41333 

41543 

41853 

41963 

42158 

42314 

42830 

44378 

44523 

44661 

44779 



23464 
34082 
24480 
26895 
2^t22 
28945 
29227 
29619 
30266 
30484 
30902 
31431 
32115 
32925 
35571 
34368 
35450 
36488 
39048 
40555 
46915 

8507 

8436 

8602 

8751 

8865 

8992 

9169 

9229 

9514 

9527 

9654 

9755 

11555 

11704 

15487 

18216 

18711 

19555 

19578 

40687 

A1102 

41225 

41341 

41567 

41859 

41984 

42165 

42323 

42920 

44392 

44527 

44668 

44782 



23468 
24128 
24692 
27303 
28632 
28959 
29234 
29702 
30272 
30531 
30924 
31578 
32119 
32929 
33623 
34378 
35469 
36554 
39054 
40810 
46989 

8312 

8440 

8606 

8757 

8869 

8995 

9174 

9234 

9319 

9553 

9641 

9829 

11351 

11897 

16741 

18236 

18721 

19558 

19589 

40714 

41115 

41232 

41405 

41572 

41868 

42015 

42210 

42357 

42965 

44397 

44534 

44674 

44798 



23475 
24195 
24755 
275^0 
2S6Bt 
28962 
29257 
29706 
30285 
30535 
30936 
31673 
32159 
53011 
33715 
34455 
35482 
36572 
39061 
40853 
46996 

8316 

8497 

8620 

8763 

8898 

9025 

9179 

9238 

9325 

9564 

9647 

10755 

11446 

11908 

16754 

18240 

18755 

19389 

19594 

40719 

41120 

41251 

41448 

41591 

41885 

42020 

42216 

42375 

42976 

44415 

44550 

44679 

44805 
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LONG 



AA835 

AA973 

A5185 

;5373 

A5508 

A5717 

45880 

460A8 

2903 # 

5730 

6795 

8A67 

9782 

11657 

U23A 

U820 

1569A 

1607-!. 

16893 

17284 

19125 

20229 

20335 

20513 

20650 

21026 

21446 

2155< 

21805 

22049 

22973 

23310 

23825 

24107 

25791 

26582 

26763 

27195 

27768 

28401 

28588 

29511 

29937 

31072 
319U 
32893 
33835 
35271 
36817 
37678 
38'i86 
39341 
44382 
44770 
45239 



44841 

45001 

A5193 

45379 

45523 

45722 

45908 

46053 

5545 

5753 

6814 

8471 

9835 

11776 

U254 

14953 

15718 

16217 

16932 

17477 

19129 

20239 

20344 

20530 

20660 

21031 

21449 

21558 

21812 

22057 

23085 

23319 

23829 

2M15 

25796 

26607 

26808 

27206 

27945 

28411 

28846 

29514 

30000 

31175 

31932 

32906 

34056 

35629 

36870 

37980 

38566 

40483 

44443 

44850 

45245 



44846 

45006 

45200 

45384 

45529 

45727 

45919 

46069 

5546 

5789 

6843 

8536 

9840 

11789 

14461 

15319 

15730 

16497 

16938 

17492 

19639 

20248 

20418 

20535 

20669 

21036 

21457 

21611 

21848 

22092 

23144 

23324 

23833 

24135 

25884 

26699 

26811 

27216 

27995 

28418 

28942 

29519 

30045 

31221 

32034 

33001 

34185 

35655 

36878 

37989 

38571 

40488 

44454 

44903 

45305 



44860 

45010 

45216 

45398 

45538 

45741 

45926 

46075 

5552 

5799 

6914 

9027 

10693 

11803 

14479 

15329 

15758 

16533 

17009 

17535 

19644 

20257 

20424 

20552 

20679 

21041 

21464 

21618 

21861 

22428 

23154 

23329 

23838 

24190 

25890 

26704 

26814 

27226 

28014 

28457 

28978 

29529 

30243 

31495 

32081 

33006 

34285 

35951 

36881 

37993 

38658 

40493 

44496 

44913 

45337 



44865 

45031 

45221 

45403 

45598 

45746 

45932 

47082 

5563 

5817 

6917 

9038 

10698 

11929 

14671 

15334 

15782 

16539 

17014 

17556 

19698 

20265 

20433 

20569 

20689 

21046 

21476 

21624 

21877 

22462 

23158 

23680 

23844 

24240 

25895 

26709 

26827 

27229 

28060 

28461 

28982 

29689 

30257 

31533 

32123 

33030 

34304 

36034 

36891 

37997 

38662 

40622 

44538 

44959 

45388 



44883 
45073 
45234 
45419 
45607 
45764 
45948 

5568 

6498 

7510 

9072 

10703 

11934 

14768 

15494 

15800 

16568 

17019 

18401 

19722 

20274 

20441 

20580 

20699 

21050 

21482 

21659 

21900 

22467 

23182 

23693 

23848 

24485 

25900 

26714 

26835 

27233 

28078 

28469 

29120 

29692 

30575 

31538 

32407 

33041 

34350 

36255 

37330 

38001 

38775 

40751 

44544 

45026 

45475 



44888 
45079 
45290 
45451 
45612 
45772 
45954 

5578 

6512 

7799 

9409 

10821 

12850 

14773 

15503 

15851 

16593 

17040 

19009 

19727 

20283 

20444 

20585 

20709 

21147 

21527 

21705 

21907 

23190 
23703 
23932 
24560 
25906 
26730 
26838 
27431 
28151 
28484 
29180 
29731 
30585 
31678 
32411 
33119 
34462 
36341 
37353 
38005 
39074 
40774 
44592 
45038 
45548 



44889 
45084 
45296 
45460 
45617 
45832 
45972 

5595 

6516 

7815 

9415 

10830 

13080 

14778 

15509 

15893 

16609 

17081 

19075 

19738 

20292 

20454 

20590 

20718 

21147 

21530 

21711 

21920 

22545 

23196 

23725 

23984 

24644 

25912 

26735 

26841 

27435 

28171 

28488 

29223 

29734 

30625 

31682 

32501 

33167 

34501 

36357 

37556 

38009 

39166 

40778 

44654 

45057 

45552 



44896 
45097 
45501 
45466 
45631 
45838 
46023 

5621 

6580 

8416 

9/. 24 

11011 

13674 

14783 

15526 

15910 

16616 

17089 

19109 

20154 

20300 

20468 

20611 

20760 

21152 

21531 

21726 

21965 

22652 

25201 

23782 

24019 

25001 

25919 

26740 

27160 

27446 

28249 

28522 

29253 

29748 

50830 

51685 

52692 

33610 

34663 

36560 

37360 

38059 

59184 

41415 

44640 

45088 

45564 



44950 
45102 
45514 
45471 
45636 
45843 
46024 

5630 

6600 

8420 

9440 

11015 

15678 

14805 

15551 

16019 

16638 

17100 

19113 

20190 

20509 

20475 

20620 

20768 

21158 

21558 

21734 

21999 

22761 

25255 

25805 

24027 

25095 

25926 

26745 

27164 

27449 

28278 

28524 

29280 

29869 

30864 

51691 

32845 

35615 

54756 

56684 

37564 

58366 

59554 

41419 

44682 

45151 

45621 



44955 
45142 
45319 
45485 
45652 
45857 
46029 

5671 

6620 

8455 

9764 

11020 

14208 

14808 

15536 

16030 

16642 

17260 

19117 

20195 

20318 

20503 

20630 

20815 

2M12 

21539 

21758 

22003 

22781 

23295 

25812 

24047 

25288 

26172 

26757 

27168 

27494 

28325 

28527 

29397 

29902 

30975 

51860 

52847 

55638 

54740 

56776 

57568 

58452 

59555 

41424 

44725 

45156 

45663 



44969 
45147 
45364 
45490 
45682 
45862 
46034 

5686 

6794 

8459 

9774 

11225 

14219 

14815 

15542 

16033 

16782 

17265 

19121 

20197 

20327 

20508 

20640 

20820 

21362 

21550 

21779 

22015 

22917 

25306 

23821 

24073 

25649 

26212 

26760 

tlMl 

27502 

28528 

28584 

29424 

29950 

50978 

51871 

32888 

55649 

34744 

56812 

37479 

38482 

59338 

42652 

44729 

45205 

45731 
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'^5780 


45789 


45800 


45847 


45936 


45987 


46038 


46083 


46170 


46175 


46367 


46729 


A67A8 


46767 


46870 


46878 


46882 


46889 


47008 


47052 


47059 


47150 


47196 


47236 


A7351 


47337 


47345 


47360 


47365 


47370 


47382 


47866 










^QRO 2902 ft 


5467 


6138 


6166 


6436 


6617 


6656 


6701 


6786 


6787 


6790 


6907 


6910 


7051 


7348 


7356 


7564 


7444 


7485 


7488 


7495 


7507 


7517 


7529 


7539 


7967 


8050 


8147 


8194 


8320 


11114 


11166 


11177 


11386 


11458 


11808 


11812 


11816 


12222 


12237 


12555 


12560 


12606 


12620 


12627 


12844 


12858 


13062 


13085 


13312 


13325 


13555 


13366 


13467 


15871 


13876 


15949 


13959 


15968 


15977 


UA30 


14442 


14645 


14689 


14711 


14734 


14826 


14977 


15007 


15014 


15078 


15094 


15161 


15351 


15362 


15566 


15371 


15375 


15406 


15476 


15519 


15817 


15823 


15828 


15875 


15880 


15888 


15986 


16014 


16287 


16474 


16487 


17071 


17455 


175''8 


17601 


17626 


17638 


19283 


19329 


19538 


19544 


19565 


20109 


20115 


20145 


201 o9 


20208 


20220 


20234 


20480 


20738 


21107 


21127 


21152 


21142 


21244 


21249 


21263 


22417 


22497 


22524 


22537 


22556 


22596 


22660 


22685 


22687 


22698 


22709 


22716 


22764 


24215 


24219 


24325 


24376 


24447 


24640 


24675 


24721 


24747 


24769 


2478S 


24793 


2A815 


24825 


24877 


24949 


24968 


24973 


24998 


25030 


25061 


25070 


25085 


25099 


25105 


25161 


25210 


25214 


25276 


25313 


25319 


25326 


25582 


25402 


25600 


26089 


26100 


26419 


26425 


26441 


27275 


27298 


27506 


27711 


27737 


27820 


27941 


27964 


27970 


27979 


27989 


27992 


28003 


28017 


28021 


28240 


28971 


29100 


29109 


29346 


29555 


29566 


29570 


29574 


29640 


29809 


30083 


30099 


30174 


30189 


30324 


30556 


30427 


30438 


50664 


30675 


30723 


30856 


30860 


30946 


30958 


30963 


30967 


31178 


31238 


31423 


31436 


31548 


31574 


31881 


32085 


32455 


52465 


32466 


32474 


32485 


32963 


32964 


32968 


32969 


33154 


33175 


35466 


33474 


35993 


34008 


34012 


34607 


34620 


34623 


34654 


34670 


34676 


35026 


35275 


35308 


35319 


35334 


35347 


35360 


35363 


35440 


35445 


35971 


35976 


35983 


36015 


36072 


36146 


36296 


36465 


36549 


37145 


37344 


37491 


38168 


38539 


50620 


38822 


38827 


38833 


38837 


38845 


39024 


39397 


39507 


40995 


41031 


41069 


41107 


41180 


41264 


41489 


41528 


41604 


41762 


417/1 


41782 


41821 


41825 


41831 


42402 


42537 


42542 


42545 


42550 


42557 


42565 


42570 


42579 


42603 


42619 


42625 


42629 


42655 


42658 


42715 


42720 


42767 


42776 


^2782 


42792 


U2797 


42839 


42845 


42859 


42865 


42916 


42925 


42931 


42942 


42947 


42985 


42991 


45006 


45057 


43066 


43072 


43083 


45087 


43126 


43130 


43152 


43158 


45166 


43197 


45202 


43207 


43226 


43231 


43236 


45677 


46999 


47629 


47639 


47679 


47689 
2906 ft 
FPA 0ATA.M8US 2909 ft 


47750 


47781 


47797 


47814 


47886 


47889 


47892 


48027 








8972 


8976 


16727 


16746 


16786 


16816 


16838 


16858 


16905 


16968 


17018 


17080 


17085 


1/095 


1/195 


17199 


17203 


1/210 


17214 


17218 


17221 


17224 


17269 


44348 


44552 


44586 


44401 


44409 


44450 


44435 


44442 


44819 


44824 


44855 


44869 


44877 


44895 


44902 


45354 


45359 


45368 


45392 


45407 


45415 


45559 


45547 


45553 


45780 


45898 


45905 


45959 


45967 


45977 


45982 


45990 


46008 


46012 


46057 


46065 


460/6 


46084 






















fPA DATA.WBUS 2910 ft 


16791 


16802 




















FPA'MBUS.rPA UIBUS 2912 ft 


16722 


16753 


16761 


16797 


16833 


16844 












FPA'MBUS.LllFiXT 2911 ft 


44361 


45913 




















NOP 2907 ft 
























WBUS FPA 2913 ft 


8981 


8989 


9111 


9121 


16740 


16753 


1676/ 


16780 


16308 


16825 


16851 


16865 


16874 


16892 


16931 


16937 


16948 


16954 


17100 


17253 


17299 






WBUS FPA.CC 2914 ft 


16882 






















2921 ft 
























ISIZE DSIZE 2925 ft 


546/ 


5671 


7031 


7198 


9195 


15406 


17499 


18970 


18975 


18980 


18985 


18990 


18995 


19000 


19004 


19092 


19096 


19183 


19187 


19248 


19253 


19283 


1V529 


19381 


19444 


19658 


19663 


19668 


19675 


196'8 


19683 


19688 


19692 


20480 


25017 


23021 


23090 


25154 


23158 


25449 


25453 


23464 


23468 


25730 


25754 


23782 


23786 


23844 


25848 


25978 


25984 


23988 


24059 


24047 


24075 


24082 


24128 


24135 


24195 


24515 


24342 


26502 


27752 


27979 


28003 


28060 


28686 


28691 


30205 


30484 


30579 


30644 


30664 


30668 


30673 


30723 


30896 


30902 


30936 


30941 


30946 


50982 


30990 
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SR 



NOP 

NOP 
PUSH 



31032 
A3083 
44661 
45451 
46038 
2922 ft 

2925 ft 

2926 ft 

2927 # 
5569 
6156 
6331 
6542 
7135 
7291 
7585 
8094 
8903 
9415 
11630 
12591 
13229 
13763 
14118 
14466 
14745 
15202 
15711 
16199 
16493 
16845 
17026 
17274 
13273 
19279 
20310 
20633 
21017 
21439 
21690 
22530 
22720 
24051 
24775 
25287 
26424 
27101 
27530 
28296 
28979 
29459 
30182 
30670 
31447 
32284 



33146 
43087 
44682 
45475 
46882 



5343 

5579 

6160 

6345 

6548 

7162 

7306 

7607 

8120 

8909 

9424 

11641 

12599 

13233 

13768 

14213 

14484 

14757 

15300 

15726 

16235 

16502 

16877 

17041 

17286 

18286 

19514 

:0319 

20643 

21022 

21443 

21764 

22566 

22928 

24139 

24842 

25607 

26435 

27140 

27534 

28402 

29138 

29504 

30187 

30685 

31473 

32415 



33571 
43152 
44770 
45529 
46889 



5349 

5590 

6167 

6359 

6552 

7177 

7393 

7611 

8174 

8976 

9494 

11646 

12616 

13241 

13782 

14229 

14640 

14852 

15305 

15742 

16238 

16516 

16902 

17044 

17289 

18314 

20161 

20328 

20653 

21032 

21450 

21798 

22572 

23025 

24209 

24858 

25660 

26440 

27319 

27704 

28406 

29154 

29546 

30197 

30823 

31527 

32540 



33623 
43197 
44850 
45598 
46989 



5354 

5596 

6171 

6373 

6581 

7199 

7420 

7734 

8187 

9018 

9665 

11794 

12834 

13450 

13786 

14248 

14646 

14937 

15310 

15755 

16248 

16525 

16907 

17072 

17449 

18329 

20230 

20336 

20663 

21108 

21468 

21854 

22579 

23162 

24346 

24943 

25664 

26455 

27332 

27709 

28431 

29181 

29550 

30202 

30857 

31549 

32624 



42767 
43202 
44959 
45621 
46999 



5571 

5656 

6225 

6387 

6596 

7208 

7445 

7750 

8191 

9022 

10747 

11903 

12840 

13454 

13791 

14306 

14652 

14949 

15315 

15771 

16256 
16534 
16912 
17106 
17457 
18367 
20240 
20345 
20672 
21112 
21472 
21885 
22602 
25314 
24366 
24967 
25691 
26593 
27341 
27764 
28465 
29213 
29620 
30206 
30861 
31607 
32741 



42792 
45207 
45006 
45682 
47008 



5376 

5896 

6256 

6401 

6690 

7220 

7466 

7765 

8195 

9038 

10977 

11978 

12846 

13462 

15863 

14311 

14657 

14954 

15386 

15777 

16274 

16562 

16923 

17196 

17462 

18395 

20249 

20425 

20682 

21125 

21518 

22098 

22608 

23457 

24442 

25029 

25802 

26597 

27458 

27959 

28713 

29235 

29632 

30355 

50869 

31658 

32791 



42797 
44557 
45088 
45751 
47015 



5418 

5910 

6261 

6415 

6698 

7264 

7489 

7846 

8496 

9095 

11520 

11984 

12865 

13468 

13872 

14325 

14662 

14961 

15478 

15789 

16420 

16656 

16965 

17200 

17504 

18651 

20258 

20434 

20692 

21144 

21532 

22424 

22621 

23492 

24461 

25054 

25806 

26640 

27469 

28015 

28717 

29250 

29921 

50338 

50952 

31719 

32818 



42859 
44582 
45142 
45817 



5427 

5917 

6270 

6456 

6757 

7268 

7511 

7861 

8601 

9098 

11555 

12225 

15055 

15572 

15877 

14329 

14666 

14971 

15482 

15889 

16441 
16754 
16969 
17211 
17551 
18655 
20266 
20450 
20702 
21210 
21545 
22459 
22659 
25679 
24466 
25074 
25810 
26645 
27499 
28045 
28729 
29254 
30091 
30352 
31158 
52196 
33484 



42916 
44476 
45205 
45847 



5452 

5923 

6274 

6491 

6840 

7272 

7535 

7875 

8690 

9505 

11441 

12558 

15058 

15577 

14049 

14554 

14702 

14979 

15489 

15900 

16448 

16747 

16975 

17215 

17551 

18675 

20275 

20455 

20712 

2}222 

21585 

22445 

22672 

25758 

24498 

25160 

26096 

27022 

27503 

28105 

28733 

29269 

30096 

50455 

51410 

52211 

33489 



42942 
44496 
45305 
45908 



5442 

5932 

6289 

6513 

6960 

7276 

7555 

7920 

8775 

9525 

11455 

12580 

15091 

15587 

14059 

14420 

14715 

14986 

15905 
16455 
16762 
16987 
17255 
17609 
19048 
20284 
20557 
20721 
21240 
21594 
22508 
22704 
25852 
24524 
25202 
26100 
27045 
27515 
28116 
28737 
29281 
30101 
30440 
31423 
32235 
33567 



42947 
44571 
45364 
45936 



5477 

5990 

6305 

6520 

6974 

7280 

7561 

8008 

8819 

9376 

11552 

12406 

15155 

15611 

14070 

14450 

14717 

150C1 

I Do90 

15986 

16485 

16805 

16997 

17245 

18197 

19061 

20295 

20614 

21007 

21386 

21651 

22512 

22708 

23921 

24530 

25248 

26114 

27048 

27517 

28177 

28754 

29339 

30105 

50481 

31426 

52248 

33899 



45057 
4459? 
45583 
45987 



5564 

6149 

6517 

6525 

7126 

7284 

7565 

8056 

8863 

9581 

11556 

12550 

15157 

15624 

14088 

14451 

14740 

15192 

^ r 4 f\^ 
I »ftV » 

1599? 
16488 
16817 
17010 
17261 
18216 
19071 
20501 
20625 
21012 
21396 
21675 
22525 
22715 
23931 
24751 
25282 
26419 
27090 
27526 
28211 
28941 
29555 
30109 
30571 
31451 
32270 
34017 
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LIT 



FPAWAIT 
LITRL 



5A068 

353A9 

35939 

56550 

37099 

37962 

38A83 

39386 

A0U2 

A195A 

^5758 

A6986 

A7398 

?929 # 

293? tt 

1686A 

2931 ft 

5471 

5539 

5675 

5898 

5991 

622A 

628A 

6340 

6396 

6502 

6803 

7054 

7101 

7267 

7368 

7S68 

76n 

7768 

7949 

8072 

94 30 

10878 

11798 

12516 

12721 

13702 

14700 

15093 

15811 

16136 

16622 

17565 

19468 

20245 

20549 

20408 

20544 



34085 
35516 
35978 
36559 
37357 
37965 
38563 
39469 
40267 
42108 
45875 
47053 
47402 

8981 

16875 

5327 

5476 

5559 

5681 

5912 

5997 

6228 

6288 

6344 

6400 

6507 

6825 

7058 

7106 

7275 

7572 

7480 

7577 

7689 

7789 

7958 

8075 

9449 

10925 

11811 

12549 

12724 

15875 

14710 

15098 

15827 

16140 

16666 

17592 

19477 

20252 
20554 
20428 
20548 



34141 
35540 
36039 
36563 
37365 
37969 
38579 
39478 
40400 
44410 
45968 
47087 
47412 

8989 

16881 

5333 

5488 

5582 

5687 

5917 

6006 

6232 

6292 

6348 

6404 

6527 

6851 

706? 

7110 

7279 

7576 

7498 

7581 

7705 

7809 

7962 

8079 

9459 

10929 

11885 

12559 

12729 

14086 

14733 

15123 

15846 

16198 

16990 

17608 

19482 

20261 

20359 

20437 

20555 



34146 
35576 
36300 
36576 
37488 
37973 
38655 
39674 
40408 
44477 
46065 
47105 
47423 

9110 

16891 

5357 

5495 

5590 

5698 

5933 

6127 

6235 

6298 

6554 

6410 

6535 

6857 

7065 

7165 

7283 

7382 

7503 

7591 

7713 

7828 

7973 

8093 

9558 

10933 

12055 

12579 

12754 

14112 

14835 

15166 

15874 

16230 

17117 

17634 

19582 

20269 

20364 

20449 

20572 



34249 
35585 
36304 
36580 
37560 
37977 
38763 
39684 
40693 
44572 
46145 
47158 
47426 

9120 

16930 

5365 

5499 

5600 

5712 

5939 

6132 

6239 

6302 

6358 

6414 

6541 

6931 

7070 

7169 

7309 

7404 

7520 

7594 

7717 

7852 

7985 

8145 

9569 

11029 

12040 

12594 

12857 

14116 

14840 

15389 

15879 

16290 

17122 

19041 

20123 

20278 

20369 

20455 

20607 



34254 
35590 
36320 
36627 
37751 
37986 
38772 
39726 
40715 
44662 
46152 
47169 
47725 

16739 

16936 

5584 

5503 

5605 

5715 

5945 

6142 

6243 

6306 

6362 

6418 

6544 

6964 

7074 

7173 

7313 

7409 

7525 

7614 

7729 

7849 

8008 

8186 

9669 

11034 

12236 

12619 

12876 

14424 

14970 

15417 

15903 

16435 

17159 

1905? 

20127 

20287 

20574 

20465 

20615 



34287 
35747 
36354 
36675 
37764 
37994 
38817 
39740 
40756 
44878 
46156 
47201 
47737 

16752 

16947 

5598 

5507 

5614 

5725 

5951 

6148 

62A7 

6312 

6368 

6424 

6556 

6977 

7077 

7176 

7521 

7419 

7552 

7626 

77A0 

7860 

8015 

8190 

9690 

11149 

12551 

12656 

15084 

14441 

15005 

I5'i21 

15996 

16482 

17168 

19064 

20154 

20296 

20578 

20468 

20617 



34398 
35919 
36466 
36679 
37769 
37998 
38898 
39802 
40775 
44986 
46176 
47215 
47745 

16766 

16953 

5402 

5515 

5617 

5731 

5954 

6155 

6255 

6316 

6372 

6432 

6612 

7015 

7082 

7185 

7529 

7452 

7542 

7654 

7745 

7871 

8024 

8198 

9770 

11154 

12541 

12641 

15478 

14446 

15012 

15425 

16059 

16524 

17172 

19076 

20158 

20304 

20385 

20490 

20622 



54455 
55923 
36475 
36692 
37788 
38002 
38924 
39885 
40815 
45115 
46815 
47241 
i*7777 

16779 

17090 

5408 

5519 

5625 

5749 

5957 

6159 

6. o4 

6520 

6376 

6463 

6660 

7036 

7086 

7187 

7357 

7457 

7547 

7645 

7749 

7907 

8050 

8205 

9778 

11526 

12571 

12699 

13585 

14500 

15071 

15689 

16063 

16560 

17176 

19153 

20156 

20315 

20588 

20494 

20626 



34600 
35927 
36479 
36770 
37864 
38006 
39154 
39920 
40874 
45416 
46832 
47255 
47960 

16807 

17096 

5454 

5523 

5630 

5784 

5963 

6170 

6269 

6326 

6382 

64 70 

6665 

7041 

7089 

7230 

7344 

7453 

7556 

7647 

7753 

7911 

8057 

9395 

10816 

11540 

12584 

12705 

15622 

14505 

15077 

15710 

16069 

16574 

17237 

19166 

20175 

20522 

20595 

20498 

20632 



34953 
35931 
36492 
36809 
Z7B75 
38055 
39163 
39976 
40902 
45502 
46871 
47352 
48049 

16822 

17099 

5458 

5530 

5659 

5796 

5966 

6174 

6273 

6330 

6386 

6477 

6707 

7048 

7094 

7234 

7352 

7458 

7560 

7651 

7756 

7915 

8062 

9399 

10825 

11768 

12399 

12709 

13670 

14665 

15083 

15740 

16113 

16598 

17474 

19256 

20200 

20331 

20398 

20556 

20656 



35321 
35935 
36496 
36849 
37878 
38428 
39181 
40056 
40930 
45648 
46879 
47361 



16850 

17285 

5462 

5534 

5662 

5823 

5977 

6221 

6280 

6334 

6390 

6486 

6752 

7051 

7098 

7265 

7360 

7465 

7564 

7663 

7761 

7943 

8067 

9420 

10867 

11780 

12510 

12715 

15682 

14687 

15087 

15775 

16118 

16605 

17562 

19241 

20211 

20339 

20405 

20539 

20642 
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20646 


20652 


20656 


20662 


20666 


20671 


20675 


20681 


20685 


20691 


20695 


2070) 


?O705 


20711 


20715 


20720 


20742 


20750 


20778 


20786 


20791 


20804 


20810 


20899 


?0913 


20929 


20954 


20962 


20965 


20972 


20975 


21102 


21115 


21156 


21164 


21206 


21?13 


21262 


21318 


21324 


21327 


21584 


21594 


21438 


21453 


21467 


21471 


21542 


21546 


21603 


21615 


21621 


21655 


21664 


21697 


21730 


21758 


21786 


21794 


21808 


?1848 


21858 


21867 


21874 


21888 


21903 


21910 


21951 


21968 


21978 


21997 


22002 


?2011 


22020 


22428 


22481 


22485 


22545 


22637 


22677 


22785 


22999 


23004 


23030 


?305A 


23038 


23049 


23078 


23095 


23106 


23128 


23167 


23171 


23175 


23186 


25204 


?3257 


25245 


23278 


23332 


25437 


23688 


23760 


23807 


23816 


23922 


23946 


25957 


240U 


24061 


24102 


24250 


24365 


24422 


24462 


34471 


24477 


24494 


24525 


24540 


246A7 


24664 


24669 


24680 


24683 


24707 


24760 


24782 


24796 


24801 


24805 


24854 


24868 


24929 


24933 


24952 


24959 


25025 


25040 


25045 


25050 


25090 


25109 


25119 


25165 


25203 


25243 


25283 


25292 


25299 


25367 


25611 


25634 


25648 


25676 


25680 


25713 


25790 


25796 


25973 


25994 


26002 


26006 


26009 


26017 


26029 


26110 


26142 


26U6 


26211 


26293 


26361 


26364 


26370 


26373 


26464 


26500 


26504 


26581 


26789 


?6793 


26847 


26852 


26895 


27013 


27017 


27022 


27026 


27043 


27051 


27062 


27067 


27101 


27331 


27374 


27378 


27665 


27686 


27731 


2777i* 


2777B 


27796 


27800 


27817 


27827 


27834 


27838 


27844 


27848 


27854 


27858 


27868 


27B72 


27876 


27911 


27915 


27983 


28007 


28027 


28048 


28064 


28075 


28106 


28117 


28143 


28147 


28154 


28176 


28182 


28187 


28213 


28245 


28263 


28268 


28284 


28296 


28311 


28327 


28333 


28337 


28341 


28417 


28427 


28453 


28476 


28493 


28499 


28506 


28532 


28537 


28562 


28597 


28601 


28617 


28660 


28665 


28669 


28769 


28773 


28778 


28783 


28792 


28796 


28823 


28827 


28835 


28855 


29074 


29089 


29112 


29115 


29135 


29137 


29141 


29176 


29246 


29249 


29268 


29380 


29488 


29491 


29511 


29534 


29538 


29559 


29565 


29584 


29589 


29594 


29599 


29604 


29636 


29659 


29669 


29679 


29684 


29697 


29710 


29715 


29721 


29726 


29818 


29821 


29828 


29836 


29842 


29849 


29868 


29876 


29911 


30104 


30201 


30225 


30242 


30247 


50252 


30256 


30265 


30271 


30276 


30280 


30284 


30295 


30351 


30373 


30377 


30387 


30451 


50456 


30460 


30480 


30491 


30498 


30518 


30551 


30584 


30599 


30609 


30618 


30624 


30650 


30655 


30640 


30715 


30754 


30755 


30759 


30780 


50785 


30873 


30878 


30887 


30908 


30926 


30987 


30997 


51001 


31007 


31012 


31019 


31025 


31048 


31061 


51111 


31227 


31250 


31241 


31348 


51441 


31455 


31498 


31504 


31514 


3158;' 


31649 


31688 


31703 


31707 


31744 


31926 


32044 


32080 


32099 


32122 


32131 


32162 


32172 


32371 


32379 


32384 


32395 


32399 


32403 


32420 


32423 


32426 


32438 


32459 


32478 


32482 


32494 


32511 


32545 


32564 


32567 


32570 


32573 


32590 


32594 


32598 


32602 


32607 


32611 


32615 


32624 


32628 


32634 


32638 


32644 


32648 


32654 


32658 


32665 


32667 


32670 


32686 


32701 


32706 


32746 


32790 


32813 


32822 


32828 


32832 


32856 


32861 


32878 


32883 


32903 


32915 


32919 


32957 


32952 


32985 


32991 


32996 


33018 


33026 


35057 


33051 


33060 


33064 


33128 


33150 


33465 


33482 


33527 


33533 


33538 


33541 


33545 


33575 


33578 


33609 


33614 


33618 


33629 


33637 


33648 


33655 


33659 


35668 


5567? 


35676 


33819 


33831 


33902 


33916 


33956 


33998 


54003 


34028 


34055 


34071 


34075 


54088 


34092 


34132 


34145 


34149 


34153 


34157 


34167 


34171 


34177 


34197 


34240 


34259 


34263 


34267 


34273 


34294 


34301 


34318 


34562 


34379 


34393 


34405 


34440 


34458 


34498 


34504 


34560 


34569 


34610 


34658 


34679 


34682 


34701 


34707 


34713 


54837 


34863 


34890 


34899 


34903 


34907 


34912 


35013 


55030 


55062 


35066 


35078 


35082 


35090 


35106 


35110 


35114 


35118 


35122 


35126 


35176 


35185 


35204 


35251 


35268 


35287 


35314 


35328 


35331 


35368 


35372 


3S375 


35581 


35585 


55590 


35395 


35402 


35405 


35408 


35411 


35417 


35436 


35455 


35459 


35468 


35477 


55481 


35488 


35492 


35497 


35502 


35511 


35515 


35520 


35525 


35531 


35535 


35566 


35570 


35574 


35584 


35588 


35598 


35669 


35696 


35701 


35741 


35778 


5!:782 


35797 


35801 


55815 


35817 


35821 


35825 


35835 


35857 


35841 


35849 


35852 


35856 


35860 


35872 


35896 


35905 


35913 


35918 


35922 


35926 


35930 


35934 


35958 


35986 


35999 


36004 


36007 


36046 


36051 


36060 


36063 


36082 


36088 


36092 


36096 


56101 


36106 


36111 


56115 


56120 


36136 


36139 


36151 


36156 


36183 


36227 


36232 


56257 


36241 


56248 


56251 


56287 


36303 


36315 


36335 


36353 


36478 


36495 


36562 


36579 


56615 


36619 


36626 


36667 


36678 


36683 


36700 


36715 


36732 


36745 
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LONLIT 



LITRL 



NORMAL 



56755 

37098 

37270 

37^26 

376A6 

37787 

379U 

38105 

b82?8 

38^27 

38637 

38756 

3927A 

59923 

4019-i, 

A0435 

A0589 

A1336 

A 1692 

A2673 

A6151 

A6513 

A6^52 

46601 

A6682 

A6810 

46947 

47108 

47187 

47240 

47336 

4 7/, 73 

47573 

47955 

2955 ft 

6856 

9401 

16812 

16980 

22025 

25173 

30822 

35051 

35964 

36796 

57827 

38529 

39544 

41703 

47325 

2930 tt 

2935 tt 

5471 

5539 

5675 



36781 

37104 

37274 

37431 

37661 

37801 

37958 

38109 

38270 

38435 

38645 

58766 

59375 

39930 

40217 

40497 

40595 

41554 

41697 

42694 

46155 

46344 

46457 

46608 

46689 

46814 

46951 

47112 

47190 

47247 

47556 

47477 

47646 

47942 

5581 

7024 

9486 

16827 

17102 

22050 

25725 

31169 

35055 

56010 

56d96 

37841 

38554 

39368 

42041 

47570 

5527 
5476 
5559 
5681 



36799 

37109 

37278 

37436 

37671 

37807 

57961 

38112 

38278 

38443 

58653 

58806 

39585 

59948 

40225 

40502 

40597 

41566 

4170? 

42788 

46162 

46552 

46475 

46615 

46696 

46818 

46993 

47135 

47197 

47251 

47369 

47493 

47651 

47947 

5455 

7152 

12633 

16852 

17254 

22099 

26871 

31309 

35387 

56085 

37182 

57864 

58556 

59944 

42171 



5555 
5488 
5582 
5687 



56808 

37114 

57282 

57440 

57685 

57815 

57964 

58152 

38282 

38472 

38698 

38850 

59450 

59959 

40252 

40509 

40605 

41428 

42044 

42958 

46165 

46567 

46478 

46622 

46716 

46827 

47005 

471.^.9 

47200 

47254 

47578 

47498 

47654 

47982 

5445 

7955 

14717 

16868 

17299 

25744 

26880 

51740 

55545 

56088 

57189 

57918 

58763 

59955 

42508 



5557 
5495 
5590 
5698 



36841 

57119 

57511 

57486 

57695 

57850 

57968 

38156 

58545 

58546 

58705 

58855 

59468 

40086 

40257 

40515 

40625 

41642 

42052 

45079 

46179 

46386 

46487 

46629 

46724 

46851 

47012 

47155 

47207 

47258 

47595 

47505 

47659 

48032 

5492 

8020 

14745 

16877 

20156 

23748 

28959 

31748 

35651 

36097 

37208 

38035 

38817 

40858 

42670 



5 565 
5499 
5600 
5712 



36847 

57129 

57516 

57556 

57697 

37859 

57972 

58175 

58351 

38551 

38711 

58916 

59484 

40090 

40241 

40527 

40646 

41647 

42056 

43190 

46182 

46391 

46492 

46635 

46729 

46874 

47022 

47157 

47211 

47262 

47401 

47508 

47740 

48084 

5608 

8036 

14859 

16885 

20801 

25752 

29080 

5iSo5 

55660 

56121 

57213 

38084 

58894 

41562 

42683 



5584 
5505 

5605 
5715 



56855 

57155 

57521 

57559 

57718 

57844 

37976 

38202 

38570 

58561 

58716 

58927 

59725 

40149 

40303 

40541 

40650 

41651 

42060 

44750 

46201 

46402 

46545 

46642 

46759 

46886 

47062 

47161 

47214 

47265 

47405 

47515 

47757 

48087 

5640 

8041 

14875 

16894 

20950 

25792 

29209 

55245 

55779 

56248 

37219 

38098 

38898 

41385 

46290 



5598 
5507 
5614 
5723 



36871 

37194 

57574 

57565 

57722 

57855 

58009 

38205 

58379 

58570 

58721 

59058 

59759 

40155 

40309 

40547 

41030 

41663 

42086 

45168 

46218 

46407 

46569 

46648 

46744 

46893 

47069 

47165 

47218 

47271 

47411 

47519 

47780 

48090 

5664 

8046 

15386 

16917 

21315 

23797 

29765 

33559 

35785 

56545 

57556 

58149 

58906 

41561 

46977 



5402 
5515 
5617 
5751 



36882 
37204 
57579 
57585 
57726 
57856 
58064 
58213 
58584 
38577 
38728 
39120 
39759 
40168 
40324 
40551 
41068 
41668 
42115 
45603 
46243 
46416 
46576 
46655 
46747 
46895 
47090 
47168 

47281 

47415 

4755^ 

4780/ 

480-3 

58.5 

8982 

16742 

16953 

21350 

23858 

29846 

54704 

35802 

36350 

37549 

58206 

5892A 

41645 

47006 



5408 
5519 
5625 
5749 



36904 

37246 

37384 

37628 

37756 

37867 

38084 

38217 

38589 

38609 

38739 

39157 

39805 

40172 

40327 

40560 

41210 

41672 

42175 

45675 

46251 

46427 

46585 

46662 

46765 

46911 

47094 

47172 

i,7227 

^7291 

ii7U22 

47544 

47808 

48096 

6135 

8989 

16755 

16939 

21355 

23862 

30029 

34995 

35810 

36619 

37690 

38219 

38962 

41664 

47049 



5454 
5525 
5650 
5784 



36908 

37251 

37588 

37654 

37745 

37876 

58091 

38222 

38404 

38626 

38745 

39209 

39813 

40179 

40406 

40571 

41228 

41678 

42486 

45785 

46279 

46432 

46590 

46668 

46780 

46922 

47097 

47176 

47250 

47298 

47450 

47549 

47899 

48099 

6145 

9112 

16771 

16950 

21412 

25866 

50564 

55004 

35897 

36712 

57709 

58562 

39034 

41695 

47056 



5458 
5550 
5659 
5796 



36916 

37255 

37400 

37640 

37768 

37881 

38095 

58225 

58419 

58651 

58751 

39268 

59853 

40190 

40431 

40576 

41310 

41683 

42661 

46148 

46305 

46441 

46595 

46675 

46807 

46925 

47101 

47181 

47257 

47502 

47469 

47559 

47905 

6695 

9121 

16782 

16957 

21984 

24661 

50570 

35022 

55948 

36742 

37804 

38449 

39154 

41698 

47278 



5462 
5534 
5662 
5823 
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5898 


5912 


5917 


5933 


5991 


5997 


6006 


6127 


622A 


6228 


6232 


6235 


628A 


6288 


6292 


6298 


63A0 


6344 


6348 


6354 


6396 


6400 


6404 


6410 


6502 


6507 


6527 


6535 


6805 


6825 


6831 


6857 


7n5A 


7058 


7062 


7065 


7101 


7106 


7110 


7165 


7267 


7275 


7279 


7283 


7368 


7372 


7376 


7382 


Jiilb 


7480 


7498 


7503 


7568 


7577 


7581 


7591 


7675 


7689 


7705 


7713 


7768 


7789 


7809 


7828 


79A9 


7958 


7962 


7973 


8072 


8075 


8079 


8093 


9A30 


9449 


9459 


9558 


10878 


10925 


10929 


10933 


11798 


11811 


11885 


12033 


12516 


12549 


12559 


12579 


1272! 


12724 


12729 


12734 


1370.' 


13875 


14086 


14112 


U70() 


14710 


14733 


14835 


15095 


15098 


15123 


15166 


issn 


15827 


15846 


15874 


16136 


16140 


16198 


16230 


1662? 


16666 


16990 


171 1 7 


17565 


1759? 


17608 


17634 


19A68 


19477 


19482 


19582 


202'i3 


2025? 


20261 


20269 


203A9 


20354 


20359 


20364 


20408 


20428 


20437 


20449 


?05';a 


20S48 


20553 


20572 


206A6 


20652 


20656 


20662 


?0705 


20711 


20715 


20720 


20913 


20929 


20954 


20962 


21213 


21262 


21318 


21324 


21546 


21603 


21615 


21621 


21848 


21858 


21867 


21874 


22011 


22020 


22i^?Z 


22481 


2305A 


23038 


23049 


23078 


23237 


23245 


23278 


23332 


2A0U 


24061 


24102 


24250 


?4647 


24664 


24669 


24680 


24868 


24929 


2493? 


24952 


25165 


25203 


25243 


25?83 


25713 


25790 


25796 


25973 


26146 


26211 


26293 


26361 


26793 


26847 


26852 


26895 


27101 


27331 


27374 


27378 


27827 


27834 


27838 


27844 


27983 


28007 


2%Q27 


28048 


28182 


28187 


28213 


28245 



5939 

6132 

6239 

6302 

6358 

6414 

6541 

6931 

7070 

7169 

7309 

7404 

7520 

7594 

7717 

7832 

7985 

8143 

9569 

11029 

12040 

12594 

12857 

14116 

14840 

15389 

15879 

16290 

17122 

19041 

20123 

20278 

20369 

20453 

20607 

20666 

20742 

20965 

21327 

2165S 

21888 

22485 

23095 

23437 

24365 

24683 

24959 

25292 

25994 

26564 

27013 

27665 

27848 

28064 

28265 



5943 

6142 

6243 

6306 

6362 

6418 

6544 

6964 

7074 

7173 

7313 

7409 

7525 

7614 

7729 

7849 

8008 

8186 

9669 

11034 

12256 

12619 

12876 

14424 

14970 

15417 

15903 

16455 

17159 

19052 

20127 

20287 

20574 

20465 

20615 

20671 

20750 

20972 

21384 

21664 

21905 

22545 

23106 

23688 

24422 

24707 

25025 

25299 

26002 

26370 

27017 

27686 

27854 

28075 

28268 



5951 

6148 

6247 

6312 

6368 

6424 

6556 

6977 

7077 

7176 

7321 

7419 

7532 

7626 

7740 

7860 

8013 

8190 

9690 

11149 

12331 

12636 

13084 

144m1 

15005 

15421 

15996 

16482 

17168 

19064 

20134 

20296 

20378 

20468 

20617 

20675 

20778 

20975 

21594 

21697 

21910 

22637 

23128 

23760 

24462 

24760 

25040 

25367 

26006 

26575 

27{)22 

27731 

27858 

28106 

28284 



5954 

6155 

6255 

6316 

6572 

6432 

6612 

7013 

7082 

7185 

7329 

7452 

7542 

7654 

7745 

7871 

8024 

8198 

9770 

11154 

12341 

12641 

13478 

14446 

15012 

15425 

16059 

16524 

17172 

19076 

20138 

20304 

20385 

20490 

20622 

20681 

20786 

21102 

21438 

2w'50 

219S1 

22677 

25167 

25807 

24471 

24782 

25045 

25611 

26009 

2646A 

27026 

2777U 

27B6B 

28117 

28296 



5957 

6159 

6264 

6320 

6376 

6465 

6660 

7056 

7086 

7187 

7557 

7457 

7547 

7645 

7749 

7907 

8050 

8205 

9778 

11326 

12571 

12699 

15585 

14500 

15071 

15689 

16065 

16560 

17176 

19155 

20156 

20515 

20588 

20494 

20626 

20685 

20791 

21115 

214S5 

21758 
21968 
22785 
25171 
25816 
24477 
24796 
25050 
25634 
26017 
26500 
27043 
2777B 
27B72 
28143 
28311 



5965 

6170 

6269 

6526 

6382 

6470 

6665 

7041 

7089 

7250 

7544 

7455 

7556 

7647 

7753 

7911 

8057 

9595 

10816 

11540 

12584 

12703 

15622 

14505 

15077 

15710 

16069 

16574 

17257 

19166 

20175 

20522 

20595 

20498 

20652 

20691 

20804 

21136 

21786 
21978 
22999 
25175 
25922 
24494 
24801 
25090 
25648 
26029 
26504 
27051 
27796 
27876 
28147 
28327 



5966 

6174 

6275 

6550 

6386 

6477 

6707 

7048 

7094 

7254 

7552 

7458 

7560 

7651 

7756 

7915 

8062 

9599 

10825 

11768 

12599 

12709 

15670 

14665 

15083 

15740 

16113 

16598 

17474 

19256 

20?00 

20551 

20598 

20556 

20656 

20695 

20810 

21164 

21471 

21794 

21997 

23004 

23186 

25946 

24525 

24805 

25109 

25676 

26110 

26581 

27062 

27800 

27911 

28154 

28333 



5977 

6221 

6280 

6334 

6390 

6486 

6752 

7051 

7098 

7263 

7560 

7465 

7564 

7665 

7761 

7945 

8067 

9420 

10867 

11780 

12510 

12715 

15682 

14687 

15087 

15775 

16118 

16605 

17562 

19241 

20211 

20559 

20405 

20559 

20642 

20701 

20899 

21206 

21542 

21808 

22002 

25050 

25204 

25957 

24540 

24834 

25119 

25680 

26142 

26789 

27067 

27817 

27915 

28176 

28337 
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283^1 
28601 
28827 
292';9 
2959^ 
29726 
30225 
30375 
30599 
30785 
31025 
315U 
32151 
32A58 
3259A 
3Z654 
32828 
52991 
5^527 
5^^^8 

'5-' ^ 

5'.:-/ 

5^.S62 

5^679 

35015 

55126 

55575 

55A59 

35551 

35778 

55852 

55958 

56096 

56252 

56562 

56755 

37098 

57270 

57A26 

57646 

^7787 

5^9U 

58105 

58228 

38A27 

38637 

58756 

59274 

39923 

AC 1 94 

40A55 

40589 

41536 

42075 



28417 

28617 

28835 

29268 

29599 

29818 

30242 

30377 

30609 

30875 

31048 

31587 

32162 

32459 

32598 

32658 

32852 

32996 

33535 

53655 

54028 

34171 

34379 

34682 

35030 

35176 

35581 

55468 

35535 

35782 

35856 

35986 

36101 

36257 

56579 

56781 

57104 

57274 

37431 

37661 

37801 

57958 

58109 

58270 

38433 

38643 

58766 

39575 

59950 

40217 

4049/* 

40593 

41554 

41697 

42694 



28427 

28660 

28855 

29380 

29604 

29821 

30247 

30387 

30618 

30878 

31061 

31649 

32172 

32478 

32602 

52663 

32836 

33018 

55558 

55659 

34055 

34177 

34395 

34701 

35062 

35185 

35585 

55477 

55566 

55797 

55860 

35999 

36106 

36241 

56615 

56799 

57109 

^7278 

57456 

37671 

3^807 

37961 

38112 

38278 

38445 

58655 

38806 

59585 

59948 

40225 

40502 

40597 

41366 

41702 

42788 



28453 

28665 

29074 

29488 

29636 

29828 

30252 

30451 

30624 

50887 

31111 

31688 

32371 

32A82 

32607 

32667 

32861 

33026 

53541 

33668 

34071 

34197 

34405 

34707 

35066 

35204 

35390 

35481 

35570 

35801 

55872 

56004 

56111 

56248 

56619 

56808 

57114 

57282 

57440 

57685 

57813 

57964 

58152 

38P82 

384 72 

38698 

38850 

59450 

59959 

40252 

40509 

40605 

41428 

42044 

42958 



28476 

28669 

29089 

29491 

29659 

29836 

30256 

30456 

30630 

30908 

31227 

31703 

32379 

32494 

32611 

32670 

32878 

33037 

3:'.545 

33672 

34075 

34240 

34440 

34713 

35078 

35251 

35595 

55488 

55574 

35813 

35896 

36007 

36115 

36251 

36626 

36841 

57119 

37311 

37486 

37695 

57830 

37968 

38156 

38345 

38546 

38705 

38855 

39468 

40086 

40237 

40515 

40625 

41642 

42052 

43079 



23493 

28769 

29112 

29511 

29669 

29842 

30265 

30460 

30635 

30926 

31230 

31707 

323U 

32511 

32615 

32686 

32883 

33051 

33575 

33676 

34085 

34259 

34458 

34837 

35082 

35268 

35402 

35492 

35584 

35817 

35905 

36046 

36120 

36287 

36667 

36847 

37129 

37316 

37536 

37697 

37839 

37972 

38173 

38351 

38551 

38711 

38916 

39484 

40090 

40241 

40527 

40646 

41647 

42056 

43190 



28499 

28773 

29115 

29534 

29679 

29849 

30271 

30480 

30640 

30987 

31241 

31744 

32395 

32545 

52624 

32701 

32903 

33060 

33578 

33819 

34092 

34263 

34498 

34863 

35090 

35287 

35405 

35497 

35588 

35821 

35913 

36051 

36136 

36303 

36678 

36853 

37155 

37321 

37559 

37718 

37844 

37976 

38202 

38370 

38561 

38716 

58927 

39725 

40149 

40303 

40541 

40650 

41651 

42060 

44750 



28506 

2B778 

29133 

29538 

29684 

29868 

30276 

30491 

30715 

30997 

31348 

31926 

32399 

32564 

32628 

32706 

32915 

33064 

33609 

33831 

34152 

34267 

34504 

34890 

35106 

35314 

35408 

35502 

35598 

35825 

35918 

36060 

36139 

36315 

36683 

36871 

57194 

57574 

57563 

Z7722 

37853 

38009 

38205 

38379 

38570 

38721 

39058 

39739 

40155 

40309 

40547 

41050 

41665 

42086 

45168 



28532 

28783 

29137 

29559 

29697 

29876 

30280 

30498 

30754 

31001 

31441 

32044 

3c?403 

32567 

32634 

32746 

32919 

35128 

35614 

3:902 

34145 

34273 

74560 

54899 

35110 

35328 

35411 

35511 

35669 

35833 

35922 

36063 

36151 

36335 

36700 

36882 

37204 

37379 

37585 

37726 

37856 

38064 

38213 

38384 

38577 

38728 

39120 

39759 

40168 

40524 

40551 

41068 

41668 

42113 

45603 



28537 

28792 

29141 

29565 

29710 

29911 

30284 

30518 

30755 

31007 

31455 

32080 

32420 

32570 

32638 

32790 

32937 

33150 

33618 

35916 

54149 

54294 

34569 

34903 

35114 

35351 

55417 

35515 

35696 

35837 

35926 

36082 

36156 

36353 

36715 

36904 

37246 

37384 

37628 

37736 

37867 

38084 

38217 

38389 

38609 

38759 

39157 

39805 

40172 

40527 

40560 

41210 

41672 

42175 

45673 



28562 

28796 

29176 

29584 

29715 

30104 

30295 

30531 

30759 

31012 

31498 

32099 

32423 

32573 

32644 

32813 

32952 

33465 

33629 

33956 

34153 

34301 

34610 

34907 

35118 

353S8 

35436 

35520 

35701 

35841 

35950 

36088 

36183 

36478 

36732 

36908 

37251 

37388 

37634 

37743 

37876 

38091 

38222 

38404 

38626 

38745 

39209 

39815 

40179 

40406 

40571 

41228 

41675 

42486 

45785 



28597 

28823 

29?4e 

2958y 

29721 

30201 

30351 

30584 

30780 

31019 

3150-'^ 

32122 

32426 

32590 

32648 

32822 

32983 

33482 

33637 

33998 

34157 

34318 

34658 

34912 

35122 

35372 

35455 

35525 

35741 

35849 

35934 

36092 

36227 

36495 

36745 

36916 

37255 

37400 

37640 

37768 

37881 

38095 

38225 

38419 

38631 

38751 

39268 

39835 

40190 

40431 

40576 

41510 

41685 

42661 

46148 
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M 



J v 
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f . r , » / 1 

; *< , f t n -! 
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Paqp l^i^O 



46151 


4615S 


4616? 


46165 


46179 


4o182 


46?01 


46?18 


46243 


46?51 


46279 


46505 


46313 


46S44 


A655? 


46367 


46386 


46391 


4640? 


46407 


46416 


464?7 


464 5? 


46441 


i,64S? 


46457 


46475 


46478 


46487 


4649? 


46543 


46569 


46576 


46583 


46590 


46595 


46601 


46606 


46615 


^U22 


466?9 


46635 


4664? 


46648 


46655 


46662 


46668 


46675 


4668? 


46689 


46696 


46716 


467?4 


467?9 


46739 


46744 


46747 


46765 


46780 


46807 


46810 


46814 


46818 


468?7 


46831 


46874 


46886 


46893 


46895 


46911 


46922 


46925 


4694? 


46951 


46993 


47003 


4 701? 


4 70?? 


4 706? 


4 7069 


4 7090 


4 7094 


4 7097 


47101 


4/108 


4711? 


47135 


47139 


47153 


47157 


47161 


47165 


47168 


4717? 


4 7176 


47181 


4?'87 


47190 


47197 


47?00 


47?07 


47?11 


47?14 


47?18 


47??? 


47?27 


4 7250 


47??7 


4??40 


4 7?4 7 


47?51 


47P54 


47?58 


4 7?6? 


47?65 


47?71 


47281 


4 7295 


47208 


47502 


47336 


47356 


47569 


47578 


47595 


47401 


47405 


4 7411 


4 7415 


4 74?2 


4 74 50 


4 7469 


47473 


U1U77 


47493 


47498 


47503 


47508 


47515 


47519 


47539 


47544 


47549 


4 7559 


47573 


47646 


47651 


47654 


47659 


*.7740 


4775r 


47780 


4 7804 


4/808 


4 7899 


4 7903 


47955 


4794? 


47947 


4798? 


4805? 


48084 


48087 


48090 


48095 


48096 


48099 




f^957 # 


5455 


5445 


5608 


5640 


5664 


5875 


6836 


7024 


21355 


29080 


30564 


^05 70 


308?? 


^4 ^9'i 


<S004 


350?? 


35964 


3671? 


3674? 


57549 


39344 


39368 


46?90 


46977 
?9?9 # 
?94? » 


47006 


47049 


47056 


473?3 
















554? 


5601 


615? 


6?68 


6556 


1U7? 


15347 


14455 


14450 


14827 


14978 


157^6 


?5835 


15911 


16608 


1703? 


17054 


17101 


17?38 


17555 


20120 


20139 


21592 


?1658 


?1767 


?1857 


?45?0 


?5885 


?6184 


?665? 


27792 


28537 


28538 


28568 


29910 


30?10 


30?48 


3?571 


3?86? 


3?9?0 


3?98? 


5?995 


33050 


35721 


54298 


57195 


38286 


4?0C8 


45904 


459?0 


459?7 


45953 


45958 


4594? 


45949 


45955 


45960 


45968 


46467 


47H6 


47494 


47S09 


47640 


















f94 3 jtr 


5881 


59:9 


6155 


7547 


7568 


757? 


8093 


t1?51 


13158 


15234 


15567 


M475 


14454 


14515 


14867 


15357 


15361 


13557 


15545 


15679 


157?!> 


15755 


15759 


:S765 


I5b?9 


587S 


15917 


16054 


16.M? 


16?4? 


16460 


16475 


16510 


16569 


16582 


V;S94 


1664? 


17019 


17080 


17?44 


17504 


173?? 


175?7 


17495 


17620 


21589 


216S4 


;^1998 


?3?45 


?390? 


?3908 


?406? 


?4 566 


?56?5 


?5709 


25857 


26614 


26775 


26819 


^Sl?7 


35588 


37?4? 


38?63 


46365 


465?? 


4 7470 


t,7ii7t, 


4 7478 


4 7690 






,";44 # 


5353 


6139 


6661 


6666 


6695 


6905 


7169 


7211 


7254 


7258 


8202 


\'S11 


1?517 


1?968 


15479 


14518 


14677 


14851 


14985 


15109 


15119 


15166 


15242 


158?4 


1*')8fl7 


?i8n 


?1915 


??658 


?4?01 


?4?05 


?5868 


25872 


27012 


28664 


28782 


^9679 


?97.V 


3013? 


30K? 


30?61 


50?7? 


30364 


50591 


30395 


30690 


30755 


309 K 


^0958 


3097? 


^1?85 


31495 


5?870 


5?950 


53005 


35064 


34037 


34186 


34286 


36527 


37559 


37877 


38S6? 


38654 


38739 


38745 


38751 


39161 


4 7956 


47947 


48012 




f945 tf 


614? 


6595 


6867 


8097 


1?161 


1???8 


1^5?5 


12532 


12989 


13361 


U037 


H*.?3 


14688 


14858 


14990 


15006 


1S013 


15787 


15898 


15904 


17578 


20958 


21407 


.^5677 


?5714 


?5800 


?6698 


?6708 


26729 


?6739 


?6851 


26874 


26888 


27061 


27575 


?8 541 


P8764 


?88i? 


?8836 


?9481 


29762 


50?66 


30280 


30285 


31500 


51b34 


31745 


31757 


34855 


35665 


36179 


36969 


56975 


36977 


5787? 


38771 


38923 


39014 


39047 


3914S 


39180 


39190 


39550 


39559 


39589 


39595 


47451 


47720 








?959 » 


15 706 


16?77 


165?0 


17487 


17508 


?1983 
?4571 


??016 


22024 


22046 


22093 


22642 


J?954 


?3500 


?3679 


?3931 


?4517 


?4535 


2^^i*2 


24507 


25953 


25957 


26349 


4^^'69 


?91?t 


3C001 


30046 
•87? 


30464 
1?3S9 


31073 


51116 


31509 


31779 


32691 


34557 




?946 ft 


615? 


6??1 


KV04 


1?710 


13664 


15599 


33076 


33081 


33086 


40877 


40881 


40885 


45674 


48035 
















t'94 7 tf 


6? 59 


V227 


37561 


57369 


38010 


58040 


38?97 


58502 


38663 


58917 


39652 


399-; ■'• 


39958 






















?958 # 


37188 


58?9? 


38649 


5893? 


39175 














;'964 # 


59C4 


5910 


6148 


t814 


6886 


6889 


6975 


7021 


7027 


9600 


9608 


0/. U 


964? 


fOU6 


PO'7o 
30669 


?0565 


^0779 


?0787 


?080' 


21519 


28410 


28416 


28427 


.'8746 


?3'4V 


?066S 


\:67i. 


507?4 


30905 


30909 


50924 


35402 


35405 


35649 


3St'i8 


360C0 


4?,'*i! 


4>'39? 


47411 
















:*^^: tt 


47U4 


.■ ■ • I ■ y 
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sr ^ 



T* 



u; 



SF^.FlAOO 



:.t:^^LAfJ^ 



si;T,f uAu^ 



Sf:T,HA(i5 
^.n,MMSuiNr 



Msru 



se^s?A(k,flu 



iftf^COD 



2961 
2940 
?9S7 

?956 

?%7 

28405 
2^65 # 

9208 
V671 
2968 /r 
2966 n 

2949 # 

mo? 

1819/ 
25889 
HI 78 
45899 

2950 tf 
12642 
16050 
219Q5 
28690 
31725 
42027 

2951 n 
1'.1j2 
2'''-V5 

•'! ''19 

58699 
48007 

2952 n 
18^71 
25851 
50276 
4 5028 
2960 » 
27663 
2955 ff 
9V9 
11260 
15798 
16809 
21254 
21988 
36874 
2954 ft 
57990 
2971 Jt 
2^84 # 
28495 
37634 
38345 
38570 
387^' 



47193 4/233 



39760 

9179 

28742 

5897 

9269 

46148 

21127 

7015 

5647 

11568 

18216 

26176 

54274 

45909 

7377 

12965 

16658 

22532 

2^778 

52892 

42427 

5450 

15176 

25955 

53530 

58706 

48052 

6386 

18678 

26703 

50578 

47560 

16006 

29924 

6481 

9341 

11480 

U516 

16824 

21454 

29650 

37335 

20966 

58034 

7954 
28527 

3764C 
38351 
38609 

5^^>0 



4049:' 4U'jV2 



9184 

55063 

6145 

9285 

475^9 

2115? 

7267 

5654 

11769 

18275 

26656 

57217 

46551 

7481 

12984 

17090 

2562^^ 

29571 

3290? 

45052 

6689 

18529 

267^0 

57115 

38712 

6599 

21054 

26713 

51294 

4 7685 

17461 

30 104 

7860 

9501 

11487 

14541 

16 7 

?T-<6 

29655 

37834 

36288 

38271 

"962 
28741 

37646 
38370 
386U 
40086 
40527 



9218 

35813 

6159 

1752c 

47595 

21244 

7275 

6540 

12062 

18751 

27915 

^7483 

47499 

9400 

15146 

17259 

?586? 

29873 

32951 

45074 

6959 

20900 

26794 

37120 

38717 

9615 
21063 
26754 
31305 

21968 

30201 

8404 

9506 

11669 

14721 

16876 

21604 

29711 

37858 

36336 

38283 

20791 
28745 

37651 
38379 
38620 

40090 
40541 



9223 
36027 
6?55 
17659 

21249 

7283 

6670 

12156 

20099 

28347 

38615 

47504 

10739 

15222 

17264 

26619 

29892 

32970 

4509? 

7161 

20930 

26842 

37130 

58722 

9618 
21165 
26744 
31559 

22^55 
30351 
8527 

9726 
11677 

14 749 
1693? 
21668 
29716 
38258 
36SA? 
38659 

27055 
28749 
37697 
38384 
386?6 
40149 
40547 



9279 
36051 

6708 
35159 



9174 

7138 

15315 

21971 

28553 

58621 

47650 

10746 

13556 

17285 

26771 

30255 

33036 

45915 

9382 

21824 

27017 

57136 

38750 

12057 
22720 
26846 
35554 

22622 

30480 

8558 

9736 

11688 

14768 

16938 

21681 

?97?? 

39086 
37205 
39648 

?7160 
36101 
37708 
384?7 
38631 
40155 
40551 



9295 
56682 
6811 
35199 



9213 

7552 

13557 

22007 

29907 

39125 

10874 
13955 
17529 
27)77 
30785 
33096 
46556 
11629 
21911 
27543 
37487 
42109 

12141 
254 56 
27066 
36552 

22666 

3U69 

873? 

9742 

11916 

14775 

18721 

21698 

2999'. 

39821 

37247 



27206 
36106 
37718 
38486 
38637 

40168 
40560 



9377 
56852 
6885 
35230 



9274 

9153 

14499 

22580 

30195 

59369 

11225 
14504 
17650 
27182 
31008 
55702 
47680 
11645 
22004 
29644 
58156 
42644 

12978 
24541 
27579 

37345 

22716 

33553 

8915 

9749 

12700 

14778 

20176 

21790 

3004? 

40870 

37?5? 



?7?55 
364 78 
377?6 
385?8 
58643 
4017? 
40571 



12877 
59468 
6969 
35279 



9290 

9158 

14841 

25556 

32379 

41454 

11327 
14875 
18514 
27186 
51020 
37237 
47809 
12958 
24196 
30658 
58164 
42882 

133W 
25681 
2832? 
37422 



8932 

9755 

12716 

14785 

20570 

21801 

3281? 

41500 

37331 



?73?8 
36495 
37743 
38553 
58662 
40190 
40589 



15070 
39484 
7056 
35421 



42077 

9558 

15840 

24499 

32790 

42911 

11565 
14965 
20800 
272S7 
31058 
41419 

13950 
25691 
30887 
38206 
42887 

13969 
25821 
2853? 
38S52 



20104 20531 



7094 
35557 



9564 

16615 

24552 

33727 

42955 

12155 
15576 
21765 
27561 
31621 
41980 

14696 
25899 
31119 
38279 
47635 

14042 
25852 
28805 
38556 



8982 

1075? 

13168 

155?0 

21116 

21870 

36308 

41559 

374?7 



?7551 
3656? 
37804 
38539 
38733 
40194 
406?5 



9044 

10766 

13247 

15488 

21137 

?189? 

36614 



?81?5 
36579 
3/819 
38546 
38759 
40451 
40646 



9169 
35669 



10992 
17096 
25728 
53738 
42955 

12580 
15880 
21853 
28618 
31662 
41991 

15127 
25911 
31508 
38578 
47959 

16655 
2534? 
29473 
43023 



23705 25620 26123 26472 



9049 

10776 

13773 

16768 

21235 

21896 

36766 



37981 379B5 



28488 
37628 
38005 
38551 
58745 
4043S 
40650 
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^^^OUFFStT 



MA 

MiJR 



'^6?0i 


47298 


47559 


48084 


48087 


48090 


48095 


48096 


48099 








(>985 ft 


5365 


5370 


5375 


5384 


5402 


5471 


5476 


5503 


5515 


5534 


5600 


5687 


5725 


5939 


6127 


6165 


6228 


6273 


6972 


15689 


16198 


16250 


16435 


17117 


17122 


17562 


20965 


21968 


22454 


22637 


22677 


??804 


23004 


23078 


23237 


23688 


24422 


24462 


24471 


24525 


24540 


24741 


24805 


2486« 


25022 


25109 


25119 


25299 


25648 


25790 


26293 


26581 


27026 


27665 


28417 


29074 


29924 


30056 


30104 


30201 


30295 


30351 


30480 


30491 


30518 


31504 


32080 


32122 


53482 


34682 


34841 


548^5 


34849 


34967 


35042 


35046 


35058 


35070 


35086 


35159 


35147 


35151 


35159 


35163 


35172 


35190 


35195 


55199 


35208 


35217 


35230 


35234 


35243 


55260 


55279 


35303 


35422 


35464 


35473 


35539 


35557 


35635 


35659 


35644 


35765 


35786 


35794 


35805 


35829 


35845 


35868 


35876 


35880 


35888 


35900 


35945 


36038 


36287 


56335 


37^46 


37251 


37419 


37426 


37451 


37657 


37666 


37704 


37722 


37736 


37787 


37867 


58270 


38399 


38408 


38't66 


58476 


58766 


38927 


39015 


39048 


59146 


39157 


40225 


A0237 
3009 # 
3004 ft 


40406 


40597 


40605 


47135 


47405 














5388 


5392 


5553 


5693 


5741 


5760 


5776 


5806 


6756 


6782 


6790 


7.^90 


8146 


8239 


8244 


8260 


8265 


8278 


8506 


8511 


8315 


8332 


8356 


8^67 


8577 


8587 


8415 


8440 


8459 


8471 


8496 


8510 


8552 


8557 


8563 


8S89 


8595 


8601 


8619 


8635 


8652 


8678 


8684 


8690 


8708 


8726 


8731 


3756 


876? 


8768 


8775 


8806 


8812 


8819 


8850 


8856 


8864 


8897 


8905 


8913 


8930 


8941 


8972 


8976 


9098 


9269 


9274 


9279 


9285 


9290 


9295 


9500 


9305 


9376 


9665 


9697 


10683 


10692 


10702 


10808 


10816 


10825 


10829 


10909 


10976 


11010 


110l5 


11019 


11114 


11166 


11169 


11177 


11180 


11224 


11319 


11586 


1144S 


11464 


11470 


11478 


11485 


11561 


11656 


11662 


11667 


11675 


11686 


11696 


11705 


11768 


11780 


11933 


11982 


12035 


12040 


12154 


12165 


12227 


12744 


12858 


12977 


12988 


15056 


13069 


13312 


13325 


13555 


15366 


15472 


13645 


15651 


15057 


15677 


15688 


13692 


13706 


13949 


13959 


13968 


13977 


14247 


14649 


14655 


U/67 


14772 


14777 


14 782 


14947 


14952 


15083 


15098 


15108 


15508 


154 76 


15695 


1572<i 


15729 


15752 


15 786 


15892 


15985 


15991 


16025 


16029 


16073 


16543 


16657 


16722 


16727 


16753 


16746 


16761 


16786 


16797 


16816 


16833 


16838 


16844 


16858 


16905 


16968 


17018 


17070 


17075 


17080 


17085 


1/095 


17232 


17269 


17441 


17448 


17^54 


174 70 


17559 


17546 


18198 


18217 


18274 


18286 


18315 


18320 


18350 


18400 


1840S 


18425 


18427 


184 30 


18435 


134 39 


18442 


18447 


18451 


18454 


18656 


18692 


18698 


18714 


18726 


18914 


19009 


19021 


19047 


19060 


19070 


19082 


19086 


19108 


19112 


19116 


19120 


19124 


19128 


19142 


19148 


19153 


19163 


19236 


19241 


19290 


19P96 


19555 


19541 


19348 


19588 


19598 


19448 


19513 


19518 


19553 


19559 


19545 


19553 


19564 


19571 


19698 


19719 


20098 


20103 


20164 


20168 


20175 


20183 


20207 


20211 


20215 


2024 5 


20252 


20261 


20269 


20278 


20287 


20296 


20504 


20313 


20522 


20331 


20539 


20549 


20354 


20359 


20364 


20369 


20374 


20378 


20383 


20388 


20595 


20598 


20405 


20408 


20539 


20560 


20564 


20572 


20579 


20584 


20589 


20594 


20764 


20775 


21020 


21035 


21040 


21106 


21126 


21131 


21142 


2i243 


21248 


21262 


21275 


21 58^ 


21589 


21394 


21399 


21442 


21449 


21458 


21512 


21531 


21535 


21584 


21650 


21662 


21712 


21715 


21723 


21758 


21782 


21848 


21864 


21881 


21972 


22008 


22418 


P2i.2i, 


22446 


22496 


22508 


22514 


22525 


22556 


22567 


2257A 


22581 


22596 


22603 


22609 


22615 


22652 


22661 


22675 


226V7 


22704 


22710 


2272\ 


23766 


25811 


24225 


2A251 


24256 


24262 


24456 


25095 


25098 


25601 


25625 


25629 


26088 


26095 


26099 


26125 


26348 


26417 


26423 


26435 


26439 


26444 


26480 


26483 


26486 


26489 


29409 


29578 


29615 


29808 


29831 


29854 


29859 


29872 


29881 


29885 


29891 


29895 


29906 


29919 


30083 


30089 


30094 


30099 


30125 


30130 


30174 


30180 


30185 


30189 


30220 


30247 


30289 


30324 


30331 


30336 


30342 


30427 


30433 


30438 


30443 


30454 


31133 


31159 


31411 


31421 


31426 


31430 


31435 


31479 


32049 


32135 


32442 


32445 


32463 


52466 


32485 


32498 


32501 


32514 


32525 


35465 


33473 


33500 


33503 


34372 


34387 


34610 


34615 


34952 


34982 


35746 


36142 


36295 


36327 


36465 


36549 


3664 5 


36705 


56718 


56722 


36729 


56759 


36748 


36755 


56759 


36763 


56767 


36771 


36776 


36802 


36812 


36875 


36885 


37226 


37872 


38167 


38292 


38354 


39215 


39274 


39538 


39346 
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MM. TEMPO 
PC 



prRAric 

p5»Hsua 



f<NUM_wBUS 



::Hb 



3955A 
A0162 
A0420 
41080 
41251 
41607 
41805 
42037 
42513 
42629 
42886 
43181 
44435 
44902 
45251 
4S415 
45669 
45967 
46775 

2986 ft 
35054 
38822 
3006 ff 
17507 
20414 
23760 
24112 
24963 
31941 
37440 
39644 
41489 
42318 
4 5079 
5008 # 
28846 
574 56 

2998 ff 
44455 
45148 

2999 ft 
k2117 
44758 
46024 
5000 ff 
2994 H 
14 762 
20681 
27858 
32682 
56687 

46402 
46780 

2987 ft 
37876 



39364 

40179 

40425 

41100 

41276 

41619 

41815 

42081 

42322 

42655 

42900 

43213 

44442 

44908 

45274 

45424 

45673 

45982 

46907 

8035 

35514 

38850 

5454 

19528 

20913 

23807 

24245 

25177 

33555 

37755 

59755 

41528 

42379 

43097 

6122 

29120 

38105 

59354 

44528 

45246 

8455 

42785 

44856 

58961 

6170 

14 789 

20691 

28058 

32790 

56696 

46427 

4 7062 

5975 

58091 



59572 

40217 

40609 

41111 

41297 

41626 

41852 

42209 

42556 

42658 

42905 

45225 

44448 

44952 

45279 

45446 

45780 

46008 

46918 

27101 

55519 

38855 

5458 

19607 

20962 

23816 

24250 

25182 

33575 

37763 

39884 

41605 

42588 

45147 

16010 

31244 

3U806 

39541 

44545 

45524 

8467 

42921 

45011 



6259 
14 794 
20701 
28159 
32867 
5684 7 

46452 
47069 
20899 
58112 



39427 

40232 

40639 

41118 

41572 

41647 

41858 

42215 

42438 

42694 

42910 

43230 

44522 

44937 

45508 

45455 

45794 

46012 

47155 

27498 

55557 

38897 

5462 

19611 

22625 

25875 

24327 

25594 

33956 

37768 

40255 

41718 

42541 

45190 

16295 

51855 

59045 

42605 

44624 

45563 

19640 

42926 

45074 



6269 

16926 

20711 

28176 

32870 

56865 

46487 

20929 
58163 



39430 
40241 
40642 
41138 
41400 
41651 
41867 
42220 
42447 
42735 
42966 
^3235 
44618 
44944 
45325 
45494 
45821 
46057 
47352 
27502 
35347 

38905 

6138 

19615 

22666 

23969 

24333 

26176 

34553 

37776 

40368 

41722 

42666 

44550 

17581 

31901 

39082 

42829 

44659 

45775 

19725 

42952 

45186 



6760 

1694? 

20720 

29380 

54867 

39495 

46545 

55247 
58213 



39918 

40244 

40901 

41148 

41464 

41668 

41884 

42241 

42486 

42739 

43022 

44348 

44708 

44963 

45331 

45502 

45852 

46065 

47375 

27512 

35568 

40212 

6152 

19619 

22745 

23974 

24427 

26184 

54594 

37908 

40390 

41?66 

42748 

44750 

17613 

31944 

42846 
44718 
45801 
20191 
45062 
45291 



6879 

20613 

21267 

29415 

34956 

39507 

46550 

55774 
38228 



39974 

40315 

40929 

41154 

41499 

41672 

41890 

42247 

42511 

42752 

43027 

44352 

44819 

44977 

45336 

45515 

45866 

46076 

47988 

27516 

35372 

40221 

7041 

19623 

23007 

24010 
24442 
27668 
34599 
38492 
41030 
41865 
42788 
44798 
22748 
32054 

42976 
44728 

21153 
43067 
45374 



7584 

20622 

27062 

29656 

35488 

46162 

46555 

36511 
38278 



40033 
40319 
41024 
41191 
41504 
41708 
41899 
42257 
42515 
42757 
43041 
44361 
44824 
44985 
45354 
45533 
45874 
46084 

27525 

35575 

40555 

7045 

19627 

23049 

240 4 

245v0 

28407 

35595 

59011 

41068 

41895 

42814 

44996 

22788 

32692 

42992 
44890 

21159 
45075 
45461 



7588 

20632 

27067 

29649 

36227 

46182 

46716 

37098 
38589 



40039 
40324 
41035 
41206 
41538 
41712 
41915 
42274 
42565 
42762 
43046 
44386 
44855 
45016 
45359 
45559 
45898 
46410 

27529 
35809 

7116 

19631 

23106 

24024 

24688 

28974 

35616 

39078 

41106 

41926 

42896 

4500' 

25253 

34604 

45117 
44914 

42403 
44368 
45608 



8167 

20642 

27288 

29654 

36232 

46344 

46724 

37114 
38404 



40074 
40336 
41042 
41213 
41543 
41746 
41921 
42280 
42570 
42808 
43051 
44401 
44869 
45021 
45368 
45547 
45903 
46435 

27535 
35976 

7129 

19635 

25186 

24078 

24697 

30005 

36527 

39090 

41143 

42195 

42938 

45066 

25296 

34616 

43131 
45052 

42558 
44484 
45718 



8177 

20652 

27838 

32371 

56237 

46352 

46729 

37119 
58433 



40079 
40375 
41062 
41225 
41591 
41755 
41930 
42290 
42619 
42820 
43108 
44409 
44877 
45025 
45392 
45553 
45913 
46460 

27557 
35982 

16005 
19701 
25210 
24088 
24715 
30049 
36715 
39209 
41179 
42252 
42958 
47596 
27671 

34661 

43167 
45059 

42580 
44579 

45833 



40157 
40380 
41073 
41231 
41599 

41801 
41947 
42307 
42624 
42881 
43139 
44430 
44895 
45056 
45407 
45558 
45959 
46771 

35050 
38816 

17466 
19715 
23674 
24102 
24815 
31123 
36841 
39268 
41263 
42285 
43037 

27768 
37544 

44425 
45137 

42773 
44669 
45921 



9498 


9510 


20662 


20671 


27848 


27854 


32379 


32517 


36241 


36258 


46367 


46386 


46759 


46747 



37129 
38443 



37135 
38472 
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SISR 

TB 
TtMP.R 



TFMP.R+1 

TEMPO 



TFMPI 



38561 


38577 


38653 


38698 


38705 


38711 


38716 


38721 


38728 


38756 






2988 # 


5903 


35034 


35038 


35287 


35298 


35790 


37486 


37509 


39385 






3010 tt 


36125 






















2990 ft 


8173 


27086 


27937 


27949 


27989 


28014 


28171 


29412 


29669 


29674 


29710 


29715 


32490 


32628 


32634 


32658 


32644 


32654 


32670 


32686 


^2701 


52706 


32845 


32847 


32857 


32861 


32878 


32883 


32905 


32915 


32919 


32925 


32929 


32937 


32941 


32947 


32952 


32963 


32968 


32978 


52985 


32991 


32996 


35001 


33006 


53011 


33014 


33026 


33050 


35057 


33040 


33046 


33051 


33155 


46364 


46472 


46478 


46482 


A6495 


A6720 


47066 


47097 




















2991 # 


29659 


29663 




















2973 ft 


5527 


5333 


5438 


5441 


5448 


5451 


5526 


5617 


5655 


5754 


6502 


6585 


6585 


6603 


6603 


6607 


664 7 


6685 


6861 


7645 


7670 


7670 


7694 


78U 


7825 


8150 


8291 


8296 


8300 


8320 


9124 


9509 


9518 


9327 


9587 


9505 


9558 


9569 


12556 


12552 


12358 


12378 


12655 


12656 


12741 


12891 


15609 


13665 


15675 


14228 


14495 


14508 


14660 


15 340 


15856 


15841 


16287 


16290 


17516 


17521 


17527 


17534 


17629 


18729 


19509 


•19314 


19404 


19643 


19726 


20197 


20200 


20203 


20471 


20745 


21099 


21102 


21111 


21201 


21206 


21215 


21216 


21510 


21514 


21318 


21524 


2M27 


21550 


22781 


22785 


25137 


23204 


25214 


25288 


23352 


25542 


23680 


25952 


2^*6^7 


24650 


25502 


25512 


25525 


27117 


27121 


27125 


27129 


27451 


27A41 


27446 


27727 


2/911 


28069 


28411 


28427 


28453 


28506 


28510 


28510 


28532 


285J7 


28593 


28597 


28606 


28617 


28622 


28652 


28656 


28640 


28764 


28769 


28778 


28783 


28809 


28825 


28827 


28851 


28835 


28849 


28855 


28858 


28865 


28956 


28978 


29083 


29086 


29089 


29092 


29109 


29112 


29115 


29124 


29159 


29162 


29227 


29272 


29275 


29534 


29558 


29546 


29349 


29569 


29462 


294 7 J 


294 78 


29494 


29499 


29645 


?975A 


29758 


29876 


30826 


31163 


31172 


51175 


52037 


32197 


32214 


32554 


32727 


33128 


35131 


55154 


33137 


33562 


55609 


55614 


35657 


55648 


34710 


5A715 


34758 


3*;813 


56051 


36128 


36248 


36683 


36700 


36745 


36781 


36785 


36808 


56855 


36871 


36882 


36888 


56911 


36914 


36965 


38952 


38970 


38974 


41257 


41268 


41279 


A1612 


41655 


41726 


41761 


41770 


41781 


41990 


42002 


42007 


42014 


42090 


42113 


42171 


42175 


42597 


42489 


42492 


42507 


42550 


42661 


42670 


42675 


45032 


44567 


A 4 596 


45062 


45093 


45107 


45114 


45168 


45175 


45211 


45226 


45235 


45480 


45594 


45605 


45626 


45641 


45648 


45658 


45707 


45736 


45751 


45758 


45945 


45977 


45990 


A6045 


4627Q 
4 7982 
297'; tt 


46299 


46566 


46810 


46818 


46822 


46869 


46980 


46996 


47570 


47575 


A 794 7 


5550 


5539 


5662 


5681 


S731 


5784 


6580 


6600 


6617 


6678 


6745 


6 764 


6800 


6828 


6859 


6864 


6871 


6875 


6885 


6889 


6922 


7051 


7106 


7)10 


7113 


7185 


7190 


7667 


7781 


7809 


7812 


8403 


8501 


8606 


8695 


8730 


8824 


8869 


8985 


9027 


9045 


9048 


9055 


9065 


9323 


9359 


9476 


9747 


9808 


9812 


9816 


9820 


9825 


9845 


10758 


10745 


10751 


10765 


10775 


10867 


10878 


10914 


11092 


11101 


11110 


11121 


11129 


11550 


11639 


11760 


11787 


11793 


11798 


11824 


12547 


12389 


12410 


12758 


15151 


15227 


13350 


15556 


15571 


154^8 


15460 


15761 


13780 


13861 


15981 


14076 


14107 


14304 


14325 


14418 


14450 


14935 


14959 


16039 


16225 


16238 


16246 


16419 


16558 


16555 


16654 


17195 


17199 


17205 


17210 


17214 


17218 


17221 


17224 


17511 


17477 


18240 


182A4 


18365 


18367 


18371 


18395 


18659 


18671 


18678 


19278 


19588 


20950 


20954 


21115 


21156 


21259 


21350 


21358 


21361 


21411 


21434 


21438 


21455 


21482 


21588 


21612 


21719 


2V71 


21819 


21823 


21910 


21978 


21994 


21997 


22002 


22011 


22015 


22020 


22057 


22092 


22627 


22?y'> 


24446 


24515 


24560 


24 789 


24876 


25102 


25262 


25288 


25292 


25307 


25318 


25379 


25382 


25608 


25611 


26104 


26135 


26180 


26211 


26240 


26283 


26317 


26451 


27195 


27435 


27449 


27465 


27692 


27868 


27915 


28151 


28476 


28499 


28558 


28567 


28573 


29424 


29427 


29559 


29775 


29776 


29779 


30574 


30584 


30599 


30624 


30640 


30648 


30785 


50829 


30832 


30836 


30848 


50883 


30892 


31059 


51045 


31048 


51108 


31119 


31214 


31227 


51415 


31905 


31911 


51932 


32089 


32111 


52200 


32607 


3?730 


33164 


33229 


33522 


34167 


34171 


34501 


34462 


34501 


34542 


54547 


34550 


54619 


34676 


34679 


34857 


34863 


34886 


34890 


34899 


54903 


54964 


34974 


35026 
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TEMPIO 



Tt:MP(f 



rFMP3 



35030 


35074 


35094 


35118 


35168 


35508 


35342 


35356 


35363 


35398 


35551 


35566 


35570 


35574 


35579 


36010 


36012 


36015 


36018 


36136 


36583 


36587 


56618 


36622 


36732 


36908 


36916 


36919 


36922 


39111 


41327 


41332 


41346 


41377 


41404 


41A85 


41495 


41519 


41524 


41532 


42593 


^2^26 


42643 


42706 


42719 


46671 


46807 


46827 


46838 


46878 


47278 


47281 


47326 


47336 


47341 


47651 


47654 


47666 


47670 


47679 


2983 # 


6155 


6166 


6752 


6803 


1405? 


16259 


16440 


16452 


16456 


23234 


233*^7 


23479 


23487 


23514 


24S36 


?4557 


24575 


24640 


24655 


Z'^ZiU 


23213 


25401 


25405 


27051 


28733 


28737 


29834 


29842 


29911 


33198 


34253 


34279 


34290 


34304 


2975 tt 


5421 


764 7 


7658 


7658 


9686 


9693 


9702 


9710 


9716 


9791 


9795 


9799 


9829 


10981 


11258 


11334 


11340 


11351 


11358 


11650 


11880 


11888 


11896 


11907 


12155 


12145 


12T60 


12232 


12368 


12598 


12605 


12855 


12863 


12887 


15232 


15244 


15453 


13766 


13771 


14559 


14424 


14659 


14676 


14683 


1S169 


15187 


15504 


15318 


15351 


1S805 


15811 


15855 


15860 


15909 


16986 


17025 


17274 


17550 


18221 


18469 


18482 


18486 


18i97 


18501 


20605 


20724 


20750 


20756 


21164 


21794 


21808 


21888 


21916 


21919 


23751 


23791 


23796 


23857 


23861 


24f)29 


24935 


24936 


24944 


24948 


2:^084 


26123 


26223 


26255 


26277 


27454 


27494 


27506 


27520 


27B72 


29421 


29524 


29554 


29565 


29570 


29937 


29949 


30001 


30011 


30029 


31914 


32115 


32118 


32203 


32611 


33541 


33545 


53549 


34556 


34607 


35275 


55284 


55528 


35534 


35555 


35546 


35770 


35778 


35782 


35797 


35991 


36072 


36076 


36081 


36087 


56156 


56166 


36299 


36650 


36655 


^.2048 


42052 


42056 


42060 


46579 


47814 


4 7862 


4 7881 


47991 


48017 


2Q76 ft 


6660 


6665 


6892 


6900 


6990 


7017 


7125 


7180 


7187 


9676 


9681 


9706 


9770 


9805 


15590 


13602 


14048 


14058 


14069 


1S175 


15182 


15212 


15220 


15495 


18202 


18207 


18226 


18250 


18255 


20465 


20486 


20490 


20494 


20498 



35176 


35179 


35213 


35221 


35251 


35256 


35293 


35430 


35433 


35440 


35445 


35450 


35468 


35481 


35621 


35759 


35892 


35896 


35948 


35951 


35957 


36146 


36160 


36482 


36499 


36503 


36508 


36566 


36736 


36791 


36795 


36796 


36799 


36895 


36904 


40857 


40877 


40881 


40885 


41301 


41305 


41521 


41408 


41412 


41418 


41425 


41435 


41458 


41480 


41973 


41979 


41995 


42019 


42076 


42107 


42149 


45442 


45589 


45677 


45702 


46572 


46604 


46638 


46983 


47161 


47172 


^7207 


47218 


47247 


4 7258 


47369 


47613 


47619 


47629 


47634 


47639 


4 7646 


47689 


47695 












6831 


7271 


7279 


7287 


7925 


8194 


8205 


22502 


22531 


22556 


22561 


22959 


23225 


25230 


23569 


23573 


23693 


23897 


23903 


24307 


24519 


24757 


24768 


24925 


24969 


25056 


25061 


25D69 


27164 


27216 


27229 


27325 


28128 


28484 


28524 


31493 


51508 


31533 


31538 


31548 


51553 


31574 


34349 


34405 


34408 


37265 


57287 


37526 


39222 


7698 


7795 


7804 


9071 


9415 


9424 


9669 


9720 


9735 


9741 


9763 


9775 


9781 


9786 


10991 


10995 


11001 


11135 


11139 


11253 


11243 


11367 


11373 


11383 


11440 


11570 


11629 


11633 


11913 


11977 


12046 


12051 


12061 


12069 


12127 


12404 


12524 


12531 


12545 


12549 


12575 


12590 


12949 


12957 


12967 


13052 


13089 


13156 


13165 


13785 


13796 


13881 


14097 


14309 


14314 


14328 


14720 


14748 


14814 


14819 


14940 


14991 


15136 


15^66 


15393 


15398 


15486 


15684 


15770 


15792 


16447 


16491 


16496 


16505 


16578 


16581 


16628 


18278 


18290 


18334 


18378 


18382 


18459 


18464 


18512 


18516 


19575 


19578 


20127 


20138 


20597 


21464 


21471 


21521 


21549 


21557 


21618 


21786 


22054 


22457 


22772 


22916 


23684 


23743 


23747 


25865 


25936 


24531 


24SS1 


24760 


24763 


24774 


24988 


24992 


24997 


2^-vUO 


25064 


25075 


25080 


26472 


26827 


26835 


26838 


26841 


27423 


27^27 


28143 


28147 


28401 


28792 


28796 


28982 


29391 


29574 


29659 


29765 


29768 


29814 


29899 


29902 


30035 


30447 


30451 


31126 


31233 


31469 


31908 


32733 


33232 


33487 


33506 


33514 


33518 


33527 


34654 


34658 


34872 


54876 


35265 


35268 


35271 


35359 


35387 


35590 


55395 


3540? 


35455 


35545 


35801 


35908 


35954 


35961 


35967 


35971 


35986 


360 V6 


36111 


36115 


36120 


36151 


36139 


36151 


39055 


40854 


41562 


41366 


41384 


42041 


A2044 


46611 


46645 


46678 


47719 


47736 


47744 


A7793 


480. 1 


48036 


48048 










690/ 


6914 


6925 


6935 


6956 


6959 


6964 


720 < 


7223 


7655 


7786 


7789 


7792 


9381 


11SS ■ 


11644 


11928 


12585 


12594 


12606 


12615 


14512 


14728 


U802 


14807 


ISOOO 


15146 


15151 


15519 


16S01 


16622 


17278 


17321 


17326 


^7460 


18754 


^sis,H 


19557 


19595 


2015S 


20219 


20233 


20530 


J05:J6 


20569 


21467 


21559 


21542 


21553 
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TEMP4 



TtMPS 



22541 


24824 


24831 


24880 


24885 


23676 


25680 


25800 


25884 


25890 


26168 


26321 


26603 


26699 


26704 


26709 


26714 


26730 


26735 


26740 


26745 


26789 


26795 


26847 


26852 


27029 


27374 


27378 


27696 


27731 


lllli. 


2iin 


27876 


27970 


27085 


2%007 


28021 


28048 


28064 


28182 


28187 


28215 


28511 


28971 


2962? 


30546 


30456 


30460 


30535 


3iiai 


31235 


31536 


31591 


51629 


51678 


51688 


31705 


31707 


31871 


31874 


31881 


31884 


31887 


31891 


31923 


31926 


51929 


31938 


31947 


32096 


32099 


32159 


32145 


32151 


32155 


32158 


32172 


52176 


52206 


52234 


32251 


32270 


32285 


52288 


32420 


32425 


324; 6 


52458 


32459 


52478 


52494 


52555 


52545 


52575 


32615 


32737 


32746 


33150 


331 .'5 


35207 


33235 


33492 


55496 


55525 


55553 


?i5538 


35578 


35618 


35629 


33632 


33653 


33659 


33663 


33668 


33672 


53676 


33813 


■J3907 


55916 


55992 


34003 


34008 


34028 


34071 


34075 


34088 


34092 


34152 


34149 


34155 


54157 


54240 


34259 


34263 


34267 


34204 


34504 


34623 


34692 


54701 


35062 


35411 


35417 


35427 


35999 


36004 


36046 


36360 


36469 


36555 


39074 


41541 


47082 


47090 


47108 


47731 


47740 


47776 


47797 


47828 


47P'i4 


47859 


47877 


47892 










?977 ft 


7689 


8909 


9018 


9038 


9147 


9152 


9157 


9162 


12693 


13635 


13640 


14434 


15710 


15922 


15996 


16013 


16515 


16524 


16528 


16990 


17237 


17481 


17619 


17625 


17634 


17638 


20428 


20437 


20455 


21030 


21475 


21546 


21597 


21607 


21655 


21668 


21673 


21681 


21686 


21701 


21730 


21768 


21790 


21813 


21858 


21870 


21892 


21905 


21906 


21951 


21958 


21988 


22046 


22751 


22991 


25060 


25064 


25562 


24718 


24808 


24819 


24828 


24843 


24847 


24859 


25817 


25821 


25895 


25900 


26475 


26615 


26620 


26757 


26808 


27052 


27700 


277\y 


27800 


27815 


27817 


27820 


27884 


27919 


28240 


28245 


28248 


28257 


28322 


28327 


28541 


28562 


l^^U 


28582 


28588 


28588 


28601 


28773 


29100 


29129 


29135 


29141 


29145 


29246 


29627 


30195 


30193 


30589 


30606 


308^0 


51178 


31258 


31241 


31595 


51626 


51682 


32257 


32280 


32564 


33171 


35215 


33530 


35996 


36045 


56068 


56267 


36271 


36275 


36279 


36283 


36295 


36303 


36551 


36345 


37334 


57352 


38267 


58289 


39086 


41447 


41451 


41952 


46586 


46618 


46651 


46685 


47684 


47852 


47848 


47856 


47875 


47889 










2978 a 


S398 


S408 


5417 


5590 


5655 


5659 


5675 


6135 


6148 


6159 


6224 


62SS 


6264 


6280 


6284 


6292 


6298 


6506 


6312 


6520 


6526 


6534 


6540 


6348 


6354 


6362 


6568 


6376 


6582 


6590 


6396 


6404 


6410 


6418 


6424 


645? 


6465 


64 70 


6477 


6486 


6527 


6555 


6556 


6590 


6612 


6620 


6857 


6951 


7176 


7226 


7265 


7267 


7275 


7285 


7509 


7515 


7521 


7529 


7537 


/344 


7352 


7360 


7368 


7582 


7404 


7409 


7452 


7457 


7455 


7458 


7475 


7498 


7503 


7520 


7525 


754? 


7547 


7556 


7568 


7^77 


7594 


7614 


7626 


7654 


7638 


7651 


7665 


7675 


7686 


7/05 


7713 


77}7 


7740 


7745 


7756 


(7t) 


7768 


7799 


7818 


7828 


7852 


7849 


7855 


7860 


7871 


7876 


7907 


791) 


7915 


7967 


7973 


7985 


8018 


8050 


8040 


8045 


8050 


8057 


8062 


8067 


8072 


8075 


8079 


8093 


8186 


8190 


9455 


9464 


9470 


9481 


11326 


11344 


11579 


11811 


12221 


12?36 


12554 


12559 


12619 


12626 


12845 


12857 


15061 


13084 


13466 


13478 


13615 


13618 


15870 


13875 


14429 


14441 


14687 


14700 


14710 


14755 


14825 


14976 


15005 


15012 


15071 


15077 


15087 


15095 


15102 


15130 


15205 


15258 


15816 


15822 


15827 


15846 


15874 


15879 


15886 


15903 


16472 


16482 


16588 


16666 


18651 


18702 


18707 


18723 


18746 


18750 


18754 


18757 


18761 


18769 


18772 


20144 


20186 


20778 


20786 


20796 


20800 


20804 


20810 


21600 


21603 


21615 


21705 


21753 


2?761 


22764 


23030 


23034 


25038 


25095 


25167 


23171 


23175 


23258 


23306 


23510 


23473 


24632 


24747 


24 752 


24952 


24956 


25050 


25035 


25165 


25168 


25196 


25203 


25243 


25249 


25276 


25283 


25827 


25832 


25906 


25912 


26496 


26623 


26760 


26811 


27055 


27682 


27737 


28302 


28506 


28347 


28554 


28669 


28942 


29103 


29137 


29154 


29176 


29249 


29268 


29469 


29514 


29529 


29542 


29549 


29604 


29981 


29986 


30595 


30689 


30695 


30699 


30852 


30856 
51685 


30860 


50864 


31128 


51218 


31221 


312^0 


31509 


31512 


31598 


31617 


51622 


32240 


32?77 


32567 


35075 


35077 


35167 


35218 


35715 


33751 


55858 


55862 


55898 


54020 


54067 
54458 


34084 


34145 


54192 


54197 


34509 


34514 


34518 


54 362 


54 593 


54435 


54440 


54494 


34498 


54756 


34740 


5474A 


36050 


56054 


56060 


36065 


57379 


57588 


37491 


37512 


38084 


38087 


58098 


38101 


38205 


38209 


38219 


38222 


38225 


59024 


39038 


39397 


42118 


42124 


42133 
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Tt-MPX 



Tt:MPa 



TfMP9 



\^ 



^2U3 
A7886 

2979 ft 
6372 
7192 
7401 
7529 
U082 
20636 
22545 
24707 
25090 
26814 
29234 
29519 
30242 
30^45 
31587 
35895 

2980 jy 
7094 
8131 
14258 
24660 
28705 
31654 
54752 
■^8149 

2981 # 
7598 
14840 
??97? 
25639 
2701^ 
30731 
32598 
55757 
34 704 
37278 
57585 
46555 
47935 

2982 ff 
7438 
15362 
23285 
27515 
32151 
37827 
39070 
39474 
3005 /f 
12579 
16552 
20160 



46151 46155 47395 47411 47422 47749 47757 47780 47788 47835 47851 



5491 

6386 

7207 

7413 

7539 

14455 

20646 

22999 

24782 

25371 

27038 

29253 

29534 

30252 

30768 

31603 

33902 

6260 

7165 

8135 

17587 

24669 

28725 

32162 

35669 

3M52 

6651 

7419 

15385 

22985 

25643 

27017 

30771 

32602 

35809 

34707 

372B2 

38064 

46558 

47942 

6174 

7492 

15371 

25292 

28151 

33190 

37830 

39381 

46212 

5698 

12641 

16910 

20462 



5495 

6400 

7317 

7429 

7560 

14470 

20656 

23245 

24796 

25857 

28217 

29257 

29538 

30256 

30913 

31649 

33945 

6746 

7169 

8139 

17592 

24735 

29821 

322.0 

36185 

46874 

6748 

7423 

15389 

22994 

25655 

?7^72 

31460 

32648 

33998 

36350 

37311 

38146 

46560 

47952 

6177 

7510 

15375 

24635 

28469 

37199 

37841 

39405 

4623C 

5712 

14757 

16922 
20556 



5499 

6414 

7325 

7 '1 

7564 

14474 

20666 

23437 

24801 

25842 

28284 

29280 

29545 

30265 

30918 

31691 

34754 

6817 

7215 

8143 

17601 

26192 

29828 

32247 

36254 

6769 

7426 

15417 

24477 

25686 

27292 

31517 

32658 

34033 

36353 

37316 

38173 

46595 

47963 

6772 

7514 

15471 

24744 

28522 

37230 

37844 

39407 

46255 

5715 

14866 

16975 

20730 



5507 

6482 

7333 

7450 

7581 

18718 

20675 

23922 

24834 

25919 

28945 

29284 

29584 

30271 

30923 

32243 

36026 

6903 

7230 

12395 

17608 

26252 

29846 

32624 

36263 

6867 

7444 

15421 

24675 

25858 

28154 

31860 

32665 

34036 

37104 

37321 

3^028 

46625 

47969 

6811 

7532 

15480 

26130 

28721 

37255 

37984 

39411 

5825 
15706 
17110 
20754 



5977 

6498 

7541 

7462 

7591 

20110 

20685 

23946 

24959 

25926 

28962 

29360 

29589 

30284 

30957 

32274 

36056 

6910 

7234 

13585 

20424 

26337 

29849 

32815 

36307 

7062 

7447 

15425 

?4678 

25863 

28457 

32040 

32667 

34177 

37143 

37340 

46218 

46658 

47978 

6895 

7536 

16255 

26155 

28729 

37240 

38033 

59415 

5997 
15714 
17155 
20738 



6288 

6507 

7348 

7472 

7749 

20116 

20695 

24494 

24973 

26171 

29106 

29402 

29594 

30355 

30962 

32570 

36063 

6917 

7238 

13622 

21005 

27022 

29868 

33119 

36515 

7074 

7465 

16414 

24701 

26150 

28461 

32044 

32719 

34185 

37181 

37384 

46238 

46692 

48043 

7065 

8103 

16428 

26515 

31482 

37294 

38059 

39419 

7219 
16052 
17159 
20742 



6302 

6512 

7356 

7480 

7753 

20475 

20705 

24664 

24979 

26216 

29166 

29481 

29599 

30369 

30972 

35082 

38482 

7036 

7895 

13682 

21045 

27796 

30118 

34666 

36625 

7086 

7469 

16425 

24704 

26257 

28715 

32065 

32725 

34273 

37187 

37396 

46276 

47493 

7077 

14038 

22450 

26588 

31522 

37298 

38262 

39441 

8121 
16124 
17164 
20767 



6316 

6516 

7364 

7485 

7978 

20518 

20715 

24672 

25015 

26280 

29180 

29485 

29818 

30505 

30977 

352?1 

39162 

7054 

7899 

13698 

21049 

27941 

30215 

3*4669 

36639 

7098 

7721 

16460 

24721 

26274 

28717 

52067 

53182 

34285 

37194 

37415 

46286 

47498 

7089 

14043 

23128 

27007 

51714 

57502 

38275 

39445 

8640 
16128 
17168 
208U 



6330 

6541 

7372 

7495 

8198 

20607 

22428 

24680 

25025 

26341 

29184 

29488 

30210 

30509 

31012 

337e-' 

7058 

7919 

14223 

22955 

2794S 

30468 
34685 
57360 

7119 

8097 

16466 

24785 

26509 

30495 

32095 

55559 

54297 

37204 

57422 

46308 

47503 

7101 

14062 

23133 

27045 

32054 

37506 

38296 

39449 

9395 

16140 
17172 
20819 



6344 

6544 

7376 

7507 

9022 

20617 

22481 

24683 

25045 

26626 

29218 

29491 

30225 

30708 

31061 

33805 

7070 

8087 

14238 

23500 

28106 

31441 

34724 

37368 

7392 

14705 

22801 

24792 

26578 

30567 

32590 

35720 

34560 

37270 

37536 

46521 

47508 

7122 

15299 

23141 

27168 

32058 

37690 

38301 

39452 

9494 
16277 

1717C 
21122 



6558 

6825 

7586 

7517 

14073 

20626 

22485 

24692 

25050 

26763 

29225 

29511 

30229 

30741 

31068 

33835 

7082 

8127 

14241 

24629 

28117 

31578 

34728 

37671 

7596 

14835 

22969 

25567 

26607 

30679 

32594 

33726 

34569 

37274 

37559 

46528 

47865 

7294 

15313 

25278 

2722t 

32071 

37695 

39066 

39462 

9778 

16520 
19064 
21221 
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^I'JX 





P1228 


21239 


21517 


21664 


21697 


21762 


21852 


25493 


23669 


23928 


24433 


24489 




24506 


24865 


28154 


28335 


28337 


28594 


28660 


28665 


28953 


29679 


29684 


29688 




29697 


29721 


29726 


2973U 


50009 


30630 


30635 


307(3 


30755 


30759 


30873 


30878 




30887 


30908 


30926 


30967 


31535 


31348 


32384 


32595 


32399 


52405 


32482 


32511 




32794 


32822 


32828 


32832 


32856 


35018 


35520 


55584 


55598 


35612 


35624 


35701 




36474 


36486 


36491 


36550 


36570 


36575 


56678 


37255 


37678 


177U7 


37810 


37816 




37911 


38357 


38916 


39692 


59725 


59759 


59759 


59801 


59805 


39809 


39813 


39855 




39874 


39908 


39948 


39yD9 


39964 


59996 


40054 


40140 


40249 


40297 


40500 


40309 




40327 


40330 


40365 


40598 


40441 


40482 


40487 


40492 


40506 


40515 


40551 


40537 




40566 


40576 


40584 


40595 


40621 


40650 


40655 


40692 


40701 


40705 


40755 


40762 




40766 


40814 


40821 


40862 


40873 


42464 


42597 


42854 


t.3000 


43105 


45177 


45185 




44')33 


44629 


44713 


44991 


45120 


45785 


46179 


46951 


47018 


47195 


47204 


47235 




47244 


47808 






















WBUS RNUM 


2995 # 


5580 


7132 


9399 


9485 


14716 


14744 


14857 


\(^%72 


16915 


16978 




WB rRsp 


3001 it 


22098 


57862 


38761 


38922 


39152 














W[)R 


3011 tt 


39722 


39736 




















XB.PC^PCM 


3007 tt 


5467 


5671 


7031 


7198 


15406 


17499 


18970 


18975 


18980 


18985 


18990 




18995 


19000 


19004 


19092 


19096 


19185 


19187 


19248 


19255 


19285 


19529 


19581 




19444 


19658 


19663 


19668 


19675 


19678 


19685 


19688 


19692 


20480 


23017 


25021 




23090 


23154 


25158 


23449 


25455 


25464 


25468 


23750 


23754 


25782 


23786 


25844 




23848 


25978 


25984 


25988 


24059 


24047 


24075 


24082 


24128 


24135 


24195 


2431! 




24342 


26302 


27752 


27979 


28005 


28060 


28686 


28691 


30205 


30484 


30579 


30644 




30664 


30668 


30673 


30723 


50896 


50902 


30956 


50941 


30946 


30982 


30990 


31032 




33146 


33571 


33625 


42767 


42792 


42797 


42859 


42916 


U29t,2 


U29U7 


43057 


43083 




43087 


43152 


45197 


45202 


45207 


44557 


44572 


44377 


44382 


44391 


A 4 396 


44476 




44488 


44492 


44496 


44504 


44507 


44571 


44585 


44588 


44592 


44600 


44603 


44661 




4467^ 


44678 


44682 


44690 


44695 


44762 


44766 


44770 


U778 


44781 


44840 


44845 




44850 


44859 


44864 


44949 


44954 


44959 


44968 


44972 


45006 


45078 


45083 


45088 




4 5096 


45101 


45142 


45192 


45199 


45205 


45215 


45220 


45295 


45300 


45305 


45315 




45318 


45364 


45578 


45585 


45588 


45597 


45402 


45451 


45465 


45470 


45475 


45484 




45489 


45529 


45598 


45611 


45616 


45621 


45650 


45655 


45682 


45721 


45726 


45731 




45740 


45745 


45817 


45837 


45842 


45847 


45856 


45861 


45908 


45925 


45931 


45936 




45947 


45953 


45987 


46028 


46033 


46038 


46047 


46052 


46882 


46889 


A6989 


46999 




4 7008 
3014 tt 


47015 






















D.iJl 


3025 tt 
46215 


15126 
46276 


15201 
46301 


15328 


15553 


15502 


15508 


15525 


15530 


15555 


15541 


24485 


n.U(' 


3026 tt 
























D,R1 


3025 tt 


8177 


8919 


8956 


8946 


9058 


9066 


9489 


9575 


9584 


13881 


14228 




14241 


14991 


16491 


18521 


18524 


18711 


19521 


19409 


19415 


19417 


22461 


22969 




23055 


23907 


25660 


25717 


25806 


25868 


25872 


26428 


26593 


26645 


26876 


26899 




27048 


27288 


27704 


28090 


28397 


29213 


29355 


29930 


29954 


31527 


31752 


32375 




52517 


32550 


52586 


32682 


32867 


32870 


57482 


38393 


38457 


38770 


39179 


39189 




41957 
46735 
3024 tt 


41962 


41969 


41990 


42002 


42007 


42155 


42864 


43005 


43125 


A3157 


46246 


D.Rr? 


46226 






















O.S 


5027 tt 


5398 


5408 


5590 


5614 


5625 


5650 


5749 


5796 


5947 


6006 


6779 




6787 


6795 


7062 


7065 


7074 


7077 


7086 


7089 


7098 


7101 


7876 


9514 




9518 


9522 


9526 


9760 


11824 


11888 


12351 


12341 


12571 


12575 


12863 


15670 




14212 


14676 


15698 


15792 


16118 


18249 


18765 


19468 


19477 


19482 


19582 


20123 




20127 


20134 


20158 


20190 


20200 


21025 


21621 


21775 


21780 


21804 


21867 


21874 




21878 


21899 


22467 


22473 


22^.77 


22630 


22685 


22687 


2272^ 


22952 


23497 


23699 




2^94 5 


259S7 


25997 


24004 


24019 


24061 


24092 


24107 


24565 


24450 


24782 


26110 




26464 


2yo?^ 


27075 


27823 


27^27 


27834 


27844 


27889 


27964 


27995 


28027 


28075 




28166 


30498 


30734 


30780 


30987 


30997 


51001 


31007 


31019 


31025 


31111 


31455 
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M.Ul 



M.G? 
M,R1 



53060 


33064 


33819 


33831 


33835 


34011 


35185 


35204 


35528 


35331 


35534 


35436 


35531 


35535 


35584 


35598 


35696 


35701 


36072 


36151 


36156 


36678 


37685 


39375 


^1354 


42026 


42032 


42158 


42163 


42838 


42984 


46182 


4625C 


46367 


46586 


46402 


46427 


46452 


46487 


46543 


46720 


46729 


46747 


46780 


47066 


47069 


47814 




3017 tt 


5693 


5741 


8239 


8260 


8557 


8563 


8595 


8601 


8652 


8684 


8690 


8731 


8736 


8768 


8775 


8812 


8819 


8856 


8864 


8913 


8950 


8941 


904 5 


9048 


9055 


9065 


9318 


9327 


9505 


9558 


9569 


15615 


14225 


14258 


14258 


U95? 


15102 


15130 


15205 


16128 


19082 


19086 


19108 


19112 


19116 


19120 


19124 


19128 


19290 


19296 


19404 


19513 


19553 


21035 


21040 


21597 


21675 


21686 


21958 


23473 


24557 


24672 


24718 


25253 


25296 


30595 


30689 


30695 


32794 


36759 


40350 


41179 


41599 


41607 


41626 


41852 


41867 


41884 


41899 


41915 


42037 


42209 


42215 


42220 


42241 


42274 


42307 


46235 


46308 


46410 


46435 


46460 


46528 


46533 


46538 


46593 


47375 






















3018 tt 


46286 


46482 


46572 


46579 


46586 














5015 tt 


5421 


5635 


5776 


5806 


6122 


6585 


6605 


6764 


6839 


6883 


7045 


71^9 


7190 


7203 


7223 


7658 


7670 


7799 


7818 


7855 


7978 


8244 


8265 


8S52 


8589 


8655 


8640 


8678 


8726 


8762 


8806 


8850 


9038 


9481 


9816 


9820 


11010 


11015 


11019 


11129 


11135 


11139 


11169 


11180 


11344 


11351 


11358 


11567 


11464 


11470 


11633 


11650 


11656 


11662 


12221 


12352 


12358 


12368 


12524 


12531 


12585 


12598 


12626 


12738 


12741 


12744 


12845 


13061 


15466 


15590 


13602 


15655 


15645 


15651 


15657 


13677 


15698 


13870 


14247 


14429 


14450 


14455 


14470 


14474 


14685 


14705 


14772 


14825 


14976 


15540 


15714 


15805 


15816 


15822 


15855 


15860 


15886 


15022 


15991 


16010 


16075 


16293 


16472 


16528 


16581 


17075 


17521 


17539 


17581 


17613 


18207 


18226 


18230 


18235 


18320 


18405 


18656 


18692 


18718 


19021 


19142 


19148 


19165 


19509 


19514 


19355 


19341 


19398 


19518 


19528 


19557 


19588 


19595 


19719 


20098 


20215 


20486 


20594 


20756 


20796 


21020 


21045 


21049 


21111 


21216 


21510 


21550 


21558 


21589 


21599 


21475 


21553 


21557 


21588 


21607 


21612 


21662 


21668 


21681 


21701 


21712 


21723 


21735 


21768 


21782 


21790 


21813 


21864 


21870 


21881 


21892 


21906 


21916 


21919 


21988 


22046 


22556 


22748 


22788 


22801 


22804 


22916 


22972 


22994 


25060 


25064 


23141 


23292 


25468 


23487 


23514 


P3562 


25811 


25903 


23928 


23984 


24047 


24073 


24155 


24427 


24519 


24536 


24632 


24650 


24678 


24704 


24763 


24831 


24880 


24944 


24956 


24979 


25064 


25168 


25249 


25608 


25858 


25865 


25884 


25890 


25895 


25900 


25906 


25912 


25919 


25926 


26104 


26171 


26180 


26192 


26252 


26280 


26517 


26521 


26537 


26341 


264 51 


26578 


26588 


26699 


26704 


26709 


26714 


26730 


26735 


26740 


26745 


26757 


2o760 


26763 


26808 


26811 


26814 


26827 


26835 


26858 


26841 


27160 


27164 


27168 


27^72 


27195 


27206 


27216 


27226 


27229 


27235 


27431 


27435 


27446 


27449 


27454 


27516 


27529 


27537 


27671 


27700 


27884 


28^48 


28257 


28322 


28394 


28407 


28457 


28461 


28469 


28484 


28488 


28510 


28522 


28524 


28527 


28567 


28582 


28588 


28858 


28955 


28956 


28974 


29086 


29092 


29475 


294 78 


29499 


29514 


29519 


29529 


29643 


29688 


29730 


29775 


?97Y9 


29899 


29906 


29919 


29937 


30118 


30193 


30215 


30447 


30454 


30468 


30495 


50509 


50574 


50539 


50679 


30699 


30731 


30771 


30829 


30840 


30883 


30892 


31108 


31244 


51536 


31415 


31508 


31517 


31533 


31538 


31553 


31678 


31682 


31685 


31691 


31853 


51874 


51884 


31901 


31905 


31908 


31923 


31929 


31938 


31944 


32063 


3206? 


35075 


35077 


33137 


35496 


33506 


33632 


33805 


33893 


33945 


34547 


34550 


34556 


34604 


34616 


34661 


35054 


35168 


35284 


35298 


35337 


35427 


35593 


35967 


36030 


36142 


36j07 


36511 


36482 


36486 


36499 


36503 


36508 


36566 


36570 


36583 


36587 


56645 


56722 


56748 


56785 


36888 


37352 


37396 


37413 


37422 


37509 


37763 


58267 


58289 


59028 


39045 


39082 


39086 


39346 


39372 


39427 


39755 


39884 


40255 


40368 


40877 


40881 


40885 


41106 


41191 


41265 


41297 


41572 


41400 


41408 


41464 


41485 


41489 


41495 


41499 


41504 


41524 


41528 


41532 


41558 


41543 


41612 


41708 


41712 


41/18 


41722 


41858 


41890 


41921 


41930 


42048 


42143 


42195 


^22^7 


42257 


42280 


4??90 


42513 


42522 


42397 


42464 


42511 


42515 


42624 


42706 


42748 


42814 


42854 


428S9 


42896 


42958 


45000 


45057 


43097 


45147 


45177 


43185 


44557 


44582 


44448 


44476 


44496 


44567 


44571 


44592 


44596 


44618 


44629 


44661 


44682 


44770 


44850 
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M.R2 
M,S 



^^908 

A5621 

A6638 

47719 

3016 tt 

3019 tt 

5A95 

5760 

6326 

6507 

6828 

69U 

7070 

7207 

7353 

7386 

7S17 

7675 

7809 

8057 

8567 

8780 

9676 

10763 

1U78 

11896 

12595 

15084 

15796 

U508 

U802 

15098 

15706 

16015 

16501 

16922 

17237 

17507 

18451 

19533 

19698 

20261 

20359 

20424 

20V59 

20646 

20742 

20899 

21228 

21453 

21546 

21750 

21997 

22508 

22715 



44991 

45682 

46645 

47731 

11555 

5335 

5499 

5784 

6340 

6512 

6861 

6917 

7082 

7219 

7537 

7401 

7529 

7689 

7814 

8062 

8577 

8824 

9681 

10775 

11485 

11907 

12404 

15165 

15875 

14660 

14807 

15151 

15710 

16029 

16515 

16975 

17274 

17554 

18726 

19559 

19701 

20269 

20364 

20428 

20556 

20656 

20745 

20913 

21239 

21458 

21549 

21771 

22002 

22551 

2272} 



44996 

45751 

46651 

47744 

11644 

5370 

5507 

5823 

6354 

6516 

6867 

6922 

7106 

7226 

7341 

7413 

7559 

7694 

7828 

8067 

8405 

8869 

9720 

10816 

11667 

11915 

12549 

13244 

14058 

14687 

14814 

15175 

15729 

16052 

16520 

16990 

M27^ 

17592 

18769 

19545 

19715 

20278 

20569 

20437 

20569 

20666 

20750 

20929 

21275 

21464 

21584 

21786 

22008 

22541 

22745 



45120 

45794 

46658 

47856 

14076 

5375 

5559 

5997 

6568 

6541 

6871 

6925 

7110 

7250 

7344 

7429 

7560 

7698 

7832 

8072 

8415 

8985 

9770 

10825 

11675 

11928 

12554 

15472 

14045 

14700 

14819 

15182 

15811 

16124 

16524 

17025 

17311 

17608 

18772 

19607 

19726 

20287 

20374 

20455 

20572 

20675 

20767 

20954 

21318 

21467 

21603 

21794 

22011 

22567 

22761 



45205 

45847 

46671 

47859 

14097 

5388 

5655 

6158 

6382 

6544 

6875 

6935 

7116 

7271 

7348 

7441 

7564 

7713 

7849 

8075 

8440 

9071 

9778 

10829 

11686 

11933 

12559 

13478 

14048 

14710 

14866 

15318 

15827 

16140 

16532 

17110 

17516 

17654 

19009 

19611 

20160 

20296 

20378 

20462 

20579 

20685 

20773 

20962 

21324 

21471 

21615 

21808 

22015 

22581 

22764 



43251 

45936 

46678 

47862 

15000 

5392 

5659 

6152 

6396 

6590 

6889 

6959 

7119 

7290 

7352 

7450 

7581 

7717 

7907 

8079 

8459 

9098 

9791 

10867 

11696 

12033 

12579 

13585 

14058 

14720 

15005 

15389 

15874 

16277 

16558 

17155 

17441 

18221 

19064 

19615 

20164 

20304 

20383 

20465 

20584 

20695 

20778 

21102 

21527 

21482 

21618 

21858 

22020 

22605 

22772 



45305 

45987 

46685 

47865 

15836 

5417 

5671 

6177 

6410 

6607 

6892 

6990 

7122 

7294 

7356 

7462 

7591 

7721 

7911 

8121 

8471 

9339 

9805 

10878 

11703 

12040 

12594 

13622 

14069 

14733 

15012 

15417 

15879 

16290 

16543 

17159 

17448 

18240 

19153 

19619 

20175 

20313 

20388 

20471 

20589 

20'05 

20?86 

21122 

21361 

21512 

21650 

21888 

22054 

22609 

22785 



45364 

46038 

46692 

47952 

15841 

5441 

5675 

6228 

6424 

6647 

6895 

7017 

7125 

7313 

7360 

7472 

7614 

7745 

7915 

8143 

8501 

9376 

9812 

11101 

11768 

■\2227 

12619 

13640 

14107 

14748 

15071 

15421 

15892 

16452 

16622 

17164 

17460 

18244 

19236 

19623 

20197 

20322 

20393 

20475 

20603 

20715 

20791 

21142 

21384 

21517 

21655 

21903 

22057 

22623 

22939 



45388 
46604 
46822 
48017 

5451 

5681 

6280 

6463 

6748 

6900 

7041 

7165 

7317 

7564 

7480 

7626 

7749 

7923 

8198 

8606 

9395 

9829 

11110 

11780 

12236 

12636 

13663 

14314 

14757 

15077 

15425 

15903 

16460 

16628 

17168 

17466 

18278 

19241 

19627 

20203 

20331 

20398 

20490 

20607 

20724 

20804 

21164 

21394 

21531 

21664 

<:1951 

22092 

22t27 

22955 



4547S 
46611 
46838 
48021 

5454 

5698 

6284 

6470 

6756 

6903 

7051 

7180 

7321 

7368 

7485 

7634 

7753 

7962 

8278 

8619 

9415 

10692 

11258 

11787 

12336 

12641 

13673 

14539 

14767 

15083 

15486 

15909 

16466 

16637 

17172 

17470 

18400 

19348 

19631 

20211 

20339 

20403 

20494 

20617 

20730 

20810 

21206 

21438 

21535 

21697 

21972 

22424 

22666 

22985 



/:5529 
46618 
46907 



5458 

5712 

6298 

6477 

6772 

6907 

7054 

7183 

7325 

7372 

7495 

7645 

7789 

7973 

8306 

8695 

9424 

10702 

11326 

11798 

12347 

12693 

13682 

14434 

14777 

15087 

15493 

15996 

16482 

16666 

17176 

17477 

18427 

19388 

19635 

20243 

20349 

20408 

20498 

20626 

20734 

20814 

21213 

21442 

21539 

21705 

21978 

22446 

22673 

23007 



45558 
46625 
46918 



5462 

5715 

6312 

6498 

6817 

6910 

7058 

7187 

7329 

7376 

7507 

764 7 

7795 

8030 

8356 

8708 

9494 

10751 

11340 

11811 

12378 

12857 

15771 

14441 

14782 

15093 

15693 

16005 

16496 

16910 

17232 

17481 

18A39 

19448 

19643 

20252 

20354 

20A14 

20536 

20636 

20738 

20819 

21221 

21449 

21542 

21715 

21994 

22457 

22704 

23017 
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Clock rate = 160ns 



Page 1237 



P3021 

?:5175 

233^2 

2378? 

2A078 

2A506 

2A680 

24863 

25045 

25611 

25837 

26348 

26620 

iim 

27533 
28171 
28554 
28665 
29112 
29402 
29599 

29721 

29902 

30094 

30284 

30606 

30848 

31048 

31312 

31703 

32176 

32638 

32723 

32857 

32952 

33082 

33575 

33809 

34088 

34240 

34 572 

34553 

3^7?4 

34952 

35'51 

35230 

35359 

35481 

35774 

35943 

36136 

36331 

36575 

56745 

36841 



23030 
23186 
23357 
23807 
24088 
24515 
24683 
24883 
25090 
25625 
25842 
26435 
26625 
27315 
27668 
28240 
28562 
28669 
29115 
29409 
29604 
29726 
29911 
30125 
30289 
30624 
30852 
31061 
31333 
3170/ 
32384 
32644 

32861 

32983 

33119 

33609 

33902 

34092 

34259 

34393 

34560 

34 728 

34967 

35159 

35234 

35368 

35520 

35786 

5')982 

36160 

36553 

36579 

36755 

36853 



2:^034 

23204 

23464 

23816 

24102 

24551 

24688 

24925 

25102 

25629 

26095 

26444 

26626 

27325 

27682 

28245 

28593 

28764 

29124 

29488 

29615 

29754 

29949 

30130 

30331 

30630 

30856 

3m9 

31348 

51714 

32395 

32648 

32730 

32878 

32991 

33155 

33614 

33916 

34132 

34263 

34405 

3'*569 

34732 

3^982 

35163 

35243 

35372 

35539 

35790 

35986 

36166 

36360 

36630 

36763 

56871 



23038 

23210 

23479 

23844 

24112 

24560 

24697 

24929 

25165 

25655 

26123 

26472 

26789 

27328 

27692 

28284 

1^8597 

28773 

29133 

29511 

29659 

29758 

29981 

30180 

30342 

30635 

30S60 

31123 

31426 

31911 

32399 

32654 

32733 

32883 

32996 

33500 

53637 

33956 

34145 

34267 

34408 

34594 

34837 

35050 

35172 

35251 

55575 

55546 

35794 

36004 

36254 

36469 

36683 

36767 

36875 



23049 

23214 

23493 

23848 

24245 

24575 

24707 

24933 

25177 

25676 

26125 

26475 

26793 

27331 

27696 

28327 

28601 

28783 

29137 

29534 

29663 

29768 

29986 

30185 

30346 

30640 

30864 

31126 

31469 

3190 

32403 

32658 

32757 

52903 

33011 

33514 

55648 

55998 

34149 

54273 

34435 

34599 

34841 

35042 

35176 

35260 

55590 

55557 

55805 

56018 

36263 

36474 

36700 

36771 

36882 



23090 


23095 


23225 


25250 


23500 


23569 


23875 


23897 


24250 


24327 


24629 


2A635 


24715 


2A721 


24948 


2A952 


25182 


25205 


25680 


25686 


26135 


26153 


26480 


26483 


26847 


26852 


27574 


27378 


inv 


27796 


28553 


28557 


28606 


28617 


2S792 


28796 


29141 


29166 


29538 


29542 


29669 


29674 


29821 


29828 


30001 


50005 


50225 


50242 


50569 


50455 


30648 


50715 


50873 


50878 


31133 


51139 


51479 


51522 


52044 


32049 


32482 


32511 


52663 


32667 


52813 


52822 


52915 


52919 


53018 


53026 


35518 


35522 


53668 


53672 


54005 


34020 


54155 


54157 


54279 


34285 


34440 


54458 


34610 


54625 


34845 


34849 


35046 


55058 


35179 


35190 


35268 


35271 


35593 


35417 


55566 


35616 


55829 


35845 


56058 


36046 


56271 


36275 


36478 


36491 


56705 


56715 


36776 


56781 


36885 


56904 



25106 

25254 

25575 

25969 

24555 

24640 

24796 

24959 

25245 

25800 

26168 

26486 

27007 

27^27 

27820 

28476 

28622 

28809 

29176 

29559 

29679 

29851 

50009 

50247 

30445 

50755 

30887 

51165 

51548 

32093 

32514 

52b70 

52328 

32<i25 

33050 

33'i25 

35(.76 

54028 

34167 

34290 

54462 

54658 

34865 

35070 

55195 

35279 

35422 

35655 

35868 

56051 

56279 

56495 

56718 

56793 

56908 



25154 
25258 
25669 
23974 
24455 
24647 

24801 

24965 

25285 

25817 

26176 

26489 

27029 

27498 

27989 

28499 

28652 

28825 

29218 

29578 

29684 

29842 

50011 

30252 

50451 

30759 

30908 

31181 

51574 

52099 

52525 

52686 

32832 

32929 

55057 

33541 

35720 

34055 

34171 

54294 

54494 

54679 

54886 

55074 

55199 

55287 

35455 

35639 

35876 

36060 

36285 

36527 

36'29 

36799 

36914 



23158 

23306 

23674 

24010 

24442 

24655 

24834 

24969 

25292 

25821 

26184 

26496 

27032 

27502 

28014 

28506 

28636 

28827 

29249 

29584 

29697 

29849 

30055 

30256 

30555 

30785 

50926 

31227 

31587 

32151 

52575 

52701 

32836 

32937 

55040 

55545 

33726 

54056 

34177 

54297 

34498 

34701 

54890 

35086 

55208 

35303 

35464 

55746 

35880 

36063 

36303 

36555 

56732 

36802 

36916 



23167 

23310 

23695 

24014 

24489 

24664 

24843 

24997 

25394 

25827 

26211 

26603 

27035 

27512 

28060 

28532 

28640 

28831 

29268 

29589 

29710 

29868 

30049 

50265 

30584 

30832 

30967 

31250 

51649 

52155 

52628 

52706 

52845 

32941 

55046 

33549 

35757 

54071 

54185 

54501 

34501 

34707 

34899 

35159 

55217 

55514 

55468 

55759 

55888 

56065 

16515 

56558 

36756 

56808 

36922 



23171 

23332 

23760 

24024 

24500 

24669 

24859 

25025 

25401 

25832 

26216 

26615 

27038 

27525 

28154 

28537 

28660 

28855 

29560 

29594 

29715 

29876 

50089 

50271 

30599 

50856 

51012 

31241 

31688 

52172 

52654 

52719 

32847 

32947 

33051 

53553 

35782 

54075 

54197 

34318 

34542 

34715 

54905 

55147 

35221 

35356 

35A73 

35763 

35900 

36125 

56327 

56562 

36759 

36812 

37098 
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R.CJ 



R.S 



371U 
37P9A 
3738A 
37697 
37830 
38163 
38357 
38A82 
38721 
39070 
39385 
39725 
599A8 
40217 

A0390 

40755 

A1035 

A115A 

A16'2 

42175 

42565 

4?886 

44A35 

44944 

45539 

46179 

47161 

47646 

47942 

3029 # 

8420 

9'.09 

11157 

12853 

14495 

18371 

1930? 

215''1 

2298o 

28159 

35130 

36865 

41984 

47381 

3050 ft 

5892 

6760 

7192 

7655 

8153 

15576 

15115 

16258 

16548 

16942 



37119 

37298 

37388 

37704 

37844 

38173 

38370 

38486 

38728 

39078 

39403 

39736 

39059 

40225 

40398 

40762 

41042 

41257 

41813 

42252 

42570 

42938 

44442 

45001 

45547 

46472 

47172 

47651 

47982 

5573 

8492 

9435 

11233 

13052 

14639 

18651 

19552 

21600 

24317 

28717 

35143 

39222 
41905 

5458 

5903 

6806 

7215 

7667 

8455 

15581 

15191 

16242 
16567 
16994 



3/129 
37302 
37419 
37718 
37867 
38213 
38379 
38492 
38756 
39090 
39407 
39739 
39964 
40232 
40515 
40766 
41062 
41268 
41863 
42285 
42619 
42966 
44522 
45016 
45553 
46566 
47207 
47654 

5578 

8506 

9440 

11243 

13089 

14940 

18671 

19357 

21624 

24371 

28729 

35239 

40212 

42097 

5448 

5907 

6811 

7258 

7725 

8467 

15595 

15471 

16255 

16S95 

17030 



37135 

37306 

37431 

^7722 

17B72 

38222 

38389 

38561 

38766 

39111 

39411 

39759 

39974 

40237 

40566 

40814 

41068 

41279 

41895 

42318 

42629 

43022 

44533 

45025 

45598 

46771 

;7218 

47740 

5586 

8909 

9445 

11334 

13156 

15238 

18678 

19460 

21678 

24546 

28737 

35247 

40221 

42102 

5526 

5924 

6822 

72B7 

7804 

8992 

15609 

15736 

16259 

16722 

17052 



37194 

37311 

37436 

37736 

37876 

38225 

38399 

38570 

38806 

39157 

39415 

39801 

39996 

40241 

40576 

40821 

41073 

41332 

41926 

4?379 

42661 

43027 

44550 

45056 

45673 

46775 

47247 

47749 

5595 

8926 

9501 

11440 

13232 

15299 

19173 

19464 

21693 

24565 

29415 

3*^265 

40321 

42489 

5546 

6260 

6864 

7392 

7823 

8995 

13629 

15770 

16262 

16735 

17195 



37204 

37316 

37440 

37743 

37908 

38228 

38404 

38577 

38850 

39209 

39419 

39805 

40033 

40297 

40584 

40854 

41080 

41346 

42014 

42388 

42666 

43079 

44708 

45066 

45780 

46869 

47258 

47757 

5646 

9018 

10679 

11570 

13453 

15304 

19177 

19473 

21719 

24572 

29524 

35342 

41174 

42611 

5552 

6277 

6879 

7396 

8097 

9309 

13866 

15799 

16267 

16761 

17199 



37226 

37321 

37486 

37747 

37911 

38262 

38408 

38653 

38855 

39215 

39430 

39809 

40039 

40309 

40593 

40862 

41100 

41366 

42019 

42393 

42673 

43103 

44713 

',5274 

45785 

46874 

47281 

47780 

7733 

9022 

10732 

11629 

13618 

16440 

19199 

19492 

21726 

24847 

33115 

35398 

41184 

46295 

5568 

6436 

6886 

7423 

8103 

9498 

14093 

15850 

16284 

16791 

17210 



37255 

37526 

37651 

37755 

38005 

38278 

38453 

38662 

38916 

39268 

39462 

39813 

40054 

40313 

40597 

40873 

41111 

41423 

42044 

42447 

42694 

43108 

44750 

45336 

45908 

46878 

47298 

47808 

7737 

9027 

10804 

11756 

13766 

16447 

19203 

20458 

21801 

24988 

33487 

35607 

41775 

46398 

5667 

6656 

6951 

7447 

8127 

9825 

14102 

15916 

16414 

16797 

17214 



37270 

37344 

37657 

37768 

38091 

38292 

38443 

38698 

38927 

39274 

39474 

39833 

40140 

40324 

40605 

40901 

41118 

41451 

42052 

42486 

42739 

43181 

44798 

45368 

45913 

46951 

47336 

47828 

8100 

9314 

10991 

11977 

13785 

16505 

19207 

21005 

21896 

26255 

34964 

35629 

41785 

46423 

5726 

6678 

6956 

7469 

8131 

11807 

14762 

16203 

16425 

16802 

17218 



37274 

37360 

37666 

37776 

38105 

38296 

38466 

38705 

39011 

39338 

39644 

39874 

40149 

40527 

40692 

40929 

41138 

41647 

42056 

42492 

42788 

43190 

44895 

45451 

45982 

47090 

47352 

47832 

8291 

9323 

10995 

12046 

14082 

16986 

19211 

21030 

22502 

26283 

34974 

35655 

41824 

46448 

5754 

6701 

6969 

7492 

8135 

12881 

14789 

16211 

16428 

16833 

17221 



37278 

37368 

37678 

37787 

38112 

38301 

38472 

38711 

39038 

39354 

39692 

39908 

40153 

40375 

40701 

41024 

41143 

41651 

42060 

42541 

42808 

43213 

44902 

45455 

46076 

47097 

47369 

47835 

8362 

9381 

11001 

12160 

14309 

18363 

19215 

21281 

22561 

27540 

35098 

36687 

41973 

46495 

5880 

6743 

6987 

7514 

81 39 

13073 

14794 

16225 

16456 

16844 

17242 



57282 
37379 
37693 
37819 
38152 
38354 
38476 
38716 
39066 
39364 
39722 
39918 
40179 
40380 
40705 
41030 
41148 
41668 
42113 
42550 
42820 
44361 
44937 
45533 
46084 
47108 
47573 
47935 

8373 

9405 

11145 

12232 

14328 

18367 

19219 

21434 

22730 

28038 

35102 

36696 

41979 

47359 

5887 

6746 

7027 

7536 

8150 

13571 

14984 

16234 

T6510 

16926 

17^305^ 
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17486 


17491 


17550 


17578 


18688 


19394 


19455 


19575 


20224 


20229 


20239 


20248 


20327 


20335 


20344 


20418 


20530 


21099 


21147 


21152 


22642 


22751 


22949 


22991 


23137 


23144 


23182 


23190 


23295 


23319 


23324 


23329 


23555 


23684 


23702 


23725 


23936 


23992 


24001 


24027 


24437 


24531 


24569 


24644 


24828 


24854 


24873 


24992 


25302 


25307 


25322 


25357 


25691 


26130 


26150 


26189 


26509 


26515 


26636 


26641 


27125 


27129 


27136 


27145 


27336 


27341 


27356 


27360 


27815 


27919 


27949 


27959 


28121 


28125 


28128 


28131 


28411 


28942 


28945 


28962 


29238 


29272 


29365 


29376 


29692 


29702 


29706 


29748 


29895 


29924 


30025 


30039 


30521 


30567 


30708 


30741 


31178 


31218 


31224 


31233 


31305 


31460 


31482 


31495 


32054 


32058 


32071 


32089 


33175 


33492 


33509 


33642 


33898 


33907 


33948 


33952 


34349 


34354 


34358 


34368 


34666 


34673 


34685 


34688 


35135 


35353 


35430 


35612 


36012 


36026 


36076 


36131 


36791 


36817 


36857 


36861 


36965 


37199 


37230 


37235 


37810 


37816 


37980 


37984 


38566 


38658 


38775 


38832 


39103 


39117 


39162 


39166 


39449 


39452 


39478 


39493 


39935 


39938 


39979 


39983 


40199 


40207 


40249 


40260 


40487 


40492 


40506 


4J531 


40722 


40774 


40778 


40781 


41021 


4^059 


41097 


41135 


42076 


42191 


42199 


42375 


42537 


42545 


42557 


42579 


42829 


42845 


42891 


42925 


43130 


43166 


44367 


44424 


44607 


44623 


44640 


44657 


44785 


44835 


44889 


44915 


45125 


45136 


45147 


45172 


45479 


45523 


45564 


45589 


45717 


45735 


45750 


45758 


46170 


46175 


46212 


46230 


46632 


46665 


46980 


46983 



D 1 
55 CLOKX Rev 


15.00, 


Clock rate = 160ns 


es and 


Defined 


Values 








17517 


17616 


17619 


17629 


18202 


18378 


196j9 


19722 


19733 


19738 


20110 


20116 


20257 


20265 


20274 


20285 


20292 


20300 


20455 


20441 


20444 


20479 


20505 


20508 


21158 


21201 


21232 


21253 


21267 


2U72 


25045 


25056 


23073 


23085 


23102 


23110 


25196 


25201 


23248 


25255 


23261 


23265 


23483 


25520 


23526 


23530 


23535 


23540 


23821 


23825 


25829 


23853 


23838 


25880 


24115 


24189 


24215 


24219 


24238 


24.07 


24701 


24712 


24755 


24757 


2^778 


247S9 


25015 


25056 


25080 


25113 


25122 


25128 


25565 


25571 


25576 


25579 


25388 


25405 


26198 


26:25 


26237 


26240 


26274 


2t277 


26670 


26674 


26678 


;>66S2 


27097 


27U2 


27177 


27182 


27186 


27^58 


27264 


2727\ 


27425 


27441 


27465 


27677 


27721 


2771,7 


27970 


27992 


28017 


28021 


28030 


28078 


28154 


28208 


28217 


28278 


28302 


28506 


28971 


28978 


28982 


29083 


29097 


29106 


29412 


29462 


29469 


29481 


29623 


29627 


29776 


29814 


29834 


29859 


29872 


29881 


30045 


30210 


30229 


30559 


30363 


50400 


50768 


b0826 


31059 


31045 


31068 


51128 


51235 


51248 


31252 


31256 


31260 


51285 


51719 


51775 


31860 


31887 


31914 


51952 


52096 


52501 


32535 


32554 


3313' 


55154 


33663 


53776 


33788 


35792 


33798 


55813 


53959 


34067 


34084 


34161 


34192 


54253 


54452 


34446 


34450 


34489 


34509 


34555 


54692 


34696 


34754 


34758 


34867 


54872 


55624 


35644 


35770 


35884 


35892 


55957 


36175 


36267 


36293 


36541 


36348 


36357 


36878 


36891 


36899 


36911 


36919 


36929 


57240 


37265 


37287 


37550 


37356 


37564 


37989 


37995 


37997 


38001 


38275 


58573 


58844 


58970 


38974 


39002 


39006 


39055 


39184 


39329 


39535 


39541 


39381 


39454 


59507 


59729 


39743 


39816 


39889 


39895 


39987 


59990 


40049 


40059 


40065 


40070 


40265 


40300 


40565 


40593 


40439 


40441 


40557 


40555 


40621 


40650 


40636 


40655 


40869 


40905 


40909 


40913 


40933 


40937 


41221 


41247 


41501 


41457 


41460 


41587 


42383 


42402 


42411 


42426 


42434 


42442 


42603 


4c645 


4261.2 


42715 


42745 


i.2776 


42931 


42952 


42975 


42991 


43032 


43066 


44454 


44472 


44483 


44500 


44511 


44527 


44668 


44686 


44697 


44717 


44729 


44746 


45010 


45051 


45038 


45061 


45075 


45092 


45185 


45210 


45225 


45245 


45290 


45573 


45595 


45607 


45625 


45640 


45648 


45657 


45772 


45800 


45832 


45919 


45942 


45977 


46364 


46^72 


46377 


46582 


46521 


46560 


47052 


47059 


47204 


47244 


47326 


47551 





Pac 


18582 


18685 


20186 


20195 


20309 


20318 


20515 


20518 


21819 


21823 


23115 


23119 


23269 


23288 


25544 


23550 


23884 


23888 


24525 


24376 


24808 


24819 


25207 


25262 


25639 


25643 


26506 


26333 


27117 


27121 


27275 


27303 


27787 


27791 


28086 


28109 


28547 


28401 


29159 


29201 


29649 


29654 


29885 


29891 


50488 


30505 


31172 


31175 


31290 


31299 


31947 


32029 


33164 


33167 


33858 


33862 


34504 


34514 


34607 


54615 


34876 


54956 


35991 


55996 


36517 


36522 


36935 


36941 


37735 


37773 


38456 


38460 


39060 


39096 


39441 


39445 


39899 


39902 


40095 


40184 


40444 


40482 


40713 


40718 


40941 


40994 


41742 


41952 


A2477 


42530 


42782 


42802 


43072 


43091 


44544 


44578 


44757 


44774 


45106 


45114 


45442 


45460 


45702 


45706 


46023 


46042 


46565 


46598 


47341 


47596 
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XM.S 



^s 



Ne:xT 



A;'958 


47973 


3021 It 


8296 


3020 # 


8087 


15^06 


18198 


19329 


19381 


22661 


22710 


2A231 


24256 


29554 


29639 


41305 


41801 


42942 


42947 


i^i^lll 


44391 


44678 


44690 


44954 


44959 


45220 


45295 


45489 


45611 


45856 


45861 


46989 


46999 


3022 ft 


5467 


9290 


9295 


18975 


18980 


19678 


19683 


22418 


22514 


24752 


24768 


25313 


25525 


28686 


28691 


29808 


29854 


30484 


30644 


30990 


31032 


33475 


33571 


41619 


41947 


3028 # 


6170 


32571 


32579 


3033 tt 


5485 


5978 


6001 


7853 


7864 


8266 


8278 


8420 


8456 


8596 


8606 


8770 


8780 


8996 


9072 


9b19 


9637 


10704 


10822 


11016 


11026 


11380 


11493 


11955 


12137 


12612 


12628 


12969 


12979 


13693 


13712 


14795 


Ud04 


15422 


15426 


16544 


16742 


17123 


17517 


18711 


18733 


19125 


19129 


19421 


19424 



48006 

8300 

8332 

16217 

194/;- 
23449 
24262 
30579 
41805 
43057 

44396 

44693 

44968 

45300 

45616 

45925 

47008 

7031 

11319 

18985 

19688 

22525 

24792 

25382 

29154 

30083 

30664 

31411 

3362i 

42081 

6269 

32790 

5496 

6459 

7868 

8301 

8441 

8620 

8807 

9199 

9648 

10831 

11029 

11499 

12142 

12646 

12985 

13716 

14816 

15551 

16755 

17547 

18765 

19150 

19427 



48012 

8311 

8387 

18274 

19564 

23453 

24313 

32111 

42107 

43083 

44488 

44762 

44972 

45313 

45630 

45931 

47018 

7198 

11445 

18990 

19692 

22574 

24824 

25601 

29184 

30099 

30668 

31421 

34619 

47015 

6814 

35896 

5508 

7310 

7877 

8316 

8460 

8636 

8814 

9203 

9653 

10868 

11034 

11699 

12146 

12700 

12990 

13867 

15120 

15837 

16782 

17557 

18769 

19193 

19489 



48048 

8315 

9147 

18286 

19571 

23766 

24342 

32118 

42356 

43087 

44492 

44766 

45078 

45318 

45635 

45947 

8146 

11561 

18995 

20144 

22615 

24876 

26088 

29234 

30174 

30673 

31430 

34669 

6843 

5651 

7557 

7903 

8321 

8472 

8653 

8824 

9238 

9687 

10875 

11037 

11706 

12162 

12716 

13320 

13974 

15147 

15842 

16792 

17566 

18772 

19196 

19590 



27727 

9152 

18315 

19578 

23978 

26302 

32442 

42438 

43197 

44504 

44778 

45083 

45378 

45721 

45953 

8320 

15985 

19000 

20168 

22652 

24936 

26099 

29257 

30189 

30723 

31435 

36295 

7584 

5676 

7569 

7949 

8351 

8501 

8679 

8851 

9242 

9721 

10879 

11136 

11712 

12229 

12721 

13343 

13987 

15198 

16015 

16852 

18241 

18910 

19200 

19595 



28849 

9157 

18530 

20207 

23988 

29129 

32463 

42655 

43202 

44507 

44781 

45088 

45383 

45726 

46028 

8897 

17070 

19004 

20764 

22697 

25035 

26417 

29284 

30205 

30896 

31891 

36465 



5702 

7618 

8089 

8357 

8511 

8685 

8858 

9319 

9731 

10926 

11149 

11715 

12233 

12734 

13348 

13992 

152i2 

16047 

16883 

18245 

19102 

19204 

19728 



28865 

9162 

18914 

20219 

24039 

29145 

32498 

42719 

43207 

44583 

44840 

45096 

45397 

45740 

46033 

8903 

17454 

19524 

21106 

23730 

25069 

26423 

29421 

30220 

30902 

32151 

365'»9 



29227 

9305 

19096 

20233 

24082 

29162 

33992 

42767 

43225 

44588 

44845 

45101 

45402 

45745 

46047 

9269 

17499 

19658 

21126 

23734 

2i>084 

26439 

29427 

30324 

30936 

32158 

41251 



29369 

9706 

19187 

22496 

24128 

29275 

38167 

42792 

43230 

44600 

44859 

45192 

45465 

45817 

46052 

9274 

17625 

19663 

21131 

23786 

25098 

27752 

29565 

30336 

30941 

33146 

41276 



32037 
14649 
19248 
22556 
24195 
29338 
/1 206 
42797 
43235 
44603 
44864 
45199 
45470 
45837 
46882 

9279 

17638 

19668 

21243 

24446 

25213 

27979 

29570 

30427 

30946 

33171 

41591 



5737 

7702 

8154 

8363 

8522 

8695 

8869 

9336 

9765 

10930 

11154 

11777 

12360 

12738 

140?8 
15r.39 
16J53 
io894 
18279 
19105 
19208 
20419 



5818 

7710 

8168 

8368 

8536 

8709 

8942 

9519 

9782 

10934 

11163 

11790 

12365 

12745 

13596 

14113 

15243 

16060 

16950 

18291 

19109 

19212 

20487 



5882 

7805 

8240 

8373 

8553 

8727 

8946 

9527 

9835 

10992 

11170 

11899 

12372 

12892 

13641 

14259 

15343 

16064 

17076 

18321 

19113 

19216 

20504 



5888 

7824 

8245 

8378 

8564 

8737 

8950 

9603 

10694 

10996 

11174 

11910 

12542 

12959 

13665 

14513 

15407 

16074 

17102 

18685 

19117 

19220 

20509 



41341 
14947 
19283 
22596 
24225 
29349 
41225 
42916 
44372 
44673 
44949 
45215 
45484 
45842 
46839 

9285 

18970 

19673 

21248 

24456 

25312 

28003 

29574 

30438 

30982 

33465 

41603 



13460 16654 16849 27062 27067 31673 



5974 

7829 

8261 

8416 

8590 

8763 

8992 

9614 

10699 

11002 

11181 

11930 

12576 

12964 

13678 

14520 

15418 

16294 

17118 

18688 

19121 

19325 

20514 



I 



CMT098,MCX 



MICROS 1M(01) 28-NOV-83 16:30:35 
Cross Reference Listing - Field Names 



F 1 

CLOKX Rev 13.00, 
and Defined Values 



Clock rate = 160ns 



Page 1241 



BO,70MS WAIT 

BO. ACTION SWITCH 

aO.BAD RPB 

BO.BAO"RPB1 

BO. BOOT 

BO. BOOT. CLR, FLAGS 

BO, soon 

BO. BOOT SUB 
BO.fHECl^ CHECKSUM 

bo.check'restart ADDRES 
bo,check"rom 

30.CHcC>r"RP8 
BO. COLD SART^fLAG 
BO.CSUM RESTART ROUTINE 
BO. DEC CSUM COUNTER 
BO.DEC'ROM rOUNT 
B0.DEC"W0Rl5 COUNT 
BO. FIND °OB"C'iB 
BO. GET ■ "lAH ADDR 
BO.INl'i. *EA5 
BO. INI r NcXT USE 
BO.INIT'UBA COOP 
BO.INIT'UBA'MAPS 
'^O.IRPl 



20519 

21999 

2397A 

25994 

27466 

30938 

32459 

33138 

3A39A 

34913 

36942 

37783 

38956 

39656 

40066 

40552 

40825 

41038 

41271 

41600 

42061 

42448 

42967 

44349 

44625 

45022 

45169 

45517 

47284 

47815 

48044 

^551 /* 

5358 

5742 

5745 

5362 

5411 

'J381 

5442 

5807 



# 



5 



5455 
5733 
5343 
5774 
5777 
5672 
5537 
5371 
5609 
5531 
5638 
5619 
5418 
5422 



H 



ft 



20757 


20774 


22004 


22058 


23997 


?-*010 


260U6 


26009 


27540 


29350 


31052 


31134 


3i:478 


32494 


33150 


33156 


34401 


34409 


34916 


35645 


36966 


37248 


37792 


37822 


38965 


38999 


39693 


39760 


40071 


40256 


40561 


40572 


40866 


40886 


41065 


41076 


41333 


4135V 


41608 


41777 


42087 


42176 


42483 


42512 


42986 


42993 


44364 


44416 


44630 


44709 


45027 


45053 


45187 


45194 


45548 


45659 


47389 


47431 


47840 


47852 



5355 

5368 

5747 

5750 

5378 

35A89 

5425 ft 

5513 ft 

5812 tt 

5762 

5459 

5759 

5486 

5791 

5782 

5678 

5547 

5576 
5648 
5543 



ft 



5626 
5591 
5474 tt 



6244 
5769 
5765 
5413 



7126 

5767 ft 
5463 

5656 



57Z1 ft 



5636 
5598 ft 
6983 



21060 

22752 

24024 

26014 

29428 

31337 

32545 

33176 

34447 

35655 

37361 

37887 

39106 

39822 

40270 

40590 

40906 

41103 

41367 

41821 

42192 

42516 

43024 

44426 

44714 

45040 

45201 

45678 

47495 

47868 



5814 
5780 
6251 



5465 ft 
6274 



21160 

22765 

24450 

26017 

29754 

31349 

32574 

33182 

3AA51 

35706 

37437 

37918 

39113 

39828 

40365 

40610 

40910 

41114 

41381 

41831 

42196 

42678 

43029 

44432 

4-!»805 

45058 

45207 

45786 

47500 

47882 



5810 
7017 



21286 


21331 


22773 


22789 


24558 


24884 


26021 


26029 


29758 


29780 


32214 


32251 


32691 


32738 


33190 


33198 


34463 


34566 


35958 


36147 


37441 


37513 


38040 


38493 


39224 


39233 


39899 


39903 


40394 


40498 


40626 


40647 


40914 


40934 


41140 


41145 


41425 


41486 


41860 


41892 


42200 


42249 


42689 


42736 


43109 


43126 


44438 


44523 


448?1 


44884 


45075 


45094 


45212 


45252 


45881 


45916 


47505 


47510 


47893 


47904 



5821 # 



21362 

22805 

25388 

26032 

30019 

32288 

32747 

33208 

34873 

36152 

37675 

38811 

39276 

39935 

A0503 

40651 

40938 

41150 

41494 

41923 

42276 

42815 

43132 

44534 

44891 

45121 

45276 

45978 

47520 

47909 



21412 

22946 

25395 

26361 

30655 

32420 

33087 

33221 

34877 

36512 

376:9 

38840 

39457 

39939 

40522 

40709 

40942 

41176 

41505 

41932 

42282 

42821 

43140 

44551 

44898 

45126 

45310 

45991 

47556 

47963 



21477 

22955 

25406 

26364 

30659 

32423 

33093 

33235 

34880 

36643 

37682 

38852 

39463 

39987 

40528 

40723 

40991 

41186 

41525 

42049 

42292 

42840 

43243 

44593 

44965 

45131 

45356 

46926 

47647 

47979 



21483 

23509 

25969 

26370 

30728 

32426 

33096 

33244 

34896 

36813 

37686 

38888 

39475 

39991 

40542 

40770 

41001 

41233 

41533 

42053 

42315 

42847 

43252 

44597 

44992 

45138 

45420 

46955 

47655 

47997 



?1559 
23699 
25973 
26373 
30898 
32458 
33120 
34583 
34908 
36818 
37758 
38902 
39504 
40050 
40548 
40782 
41027 
41260 
41544 
42057 
42352 
42883 
43261 
44619 
45012 
45149 
45425 
47083 
^777Z 
48001 
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# 



# 



# 



BO.IRDI SUB b^77 5^82 tt 

BO. POWER UP 5321 

BO.R-B WRRM check 5389 

BO.R"H"WARH"CHECK 5393 
BO.RFAB restart routine 5772 

BO.READ"RPB HEADER 5728 

BO. READ SUB 556^ 

BO. RESTART 5399 

BO. RESTART HALT 5373 

BO.RESTART'SEARCHI 5556 

B0.RESTART"SEARCH2 5699 

BO. START sFARCH 5528 tt 

BO. TEST SCLO 5337 # 

BU. TRANSFER ROMS 5669 tt 

BO. WRITE \}Bk HAP 5622 

BO.WRITE"WALRO 5583 

BO.WRITE^WALKI 5560 

BO.WRITF~ZERO 5553 

CH.CHME 36230 ti 

CH.CHMK 36225 # 

CH.CHHS 36235 tt 

CH.CHMU 36239 H 

CH.CHMX.10 36235 

CH.CHMX.20 36228 

CH.C . :X..50 362S9 

CH.Ch. A.AO 36272 

CH.CHMX.^S 36316 

CH.CHMX.SO 36532 

Cl.PATTH.RET 21678 

CM-SFl. CLEAR A2501 

CM-TEST. OSR 38616 

CM-TEST. GSR, lONT ^2707 

CM-TEST. OSRi '!»2695 

CM. ADC-MEM AU97 

(M. ADC-REG AU78 

CM.ADD-MEM 41850 

CM.ADD-REG 41856 

CM. ASH A1295 

CM.ASH-CHECKC A1357 

CM.ASH-CHECKV A1316 

fM.ASH-CHFCKV.-l A1308 

CM.ASH-CHECKV. 1 A1342 

CM.ASH-NEG 41329 

CM.ASH-SETC 4136A # 

CM.ASH-STNEG 41325 # 

CM.ASH-TESTC 41375 tt 

CM. ASH. 1 41306 

CM.ASHC 41398 # 

CM.ASHC-NEG 41420 

CM.ASHC-POS 41414 

CM.ASHC-STNEG 41416 # 

CM.ASHC-TESTC 41455 tt 

CM.ASHC-IESTV 41435 

CM.ASL-MEM 41274 tt 
/•M.ASL-REG 41245 tt 



tt 



5406 

5396 

5787 

5824 

5569 

5409 

6248 

5696 

5710 

5716 

3346 

5682 

5628 

5593 

5576 

5566 

36369 

36376 

36383 

36390 

36238 

36261 

36265 

36276 

36322 

36359 

21695 

43594 

38622 

42709 

42701 

43275 

43272 

43279 

43278 

43284 

41461 

41339 

41323 

41349 

41369 

41385 

41337 

4U65 

41319 

43290 

41445 

41451 

41425 



41441 
45297 
43296 



5579 
5415 



M 



5596 



5684 # 



36369 


36369 


36369 


36369 


36376 


36376 


36376 


36376 


36383 


36383 


36383 


36383 


36390 


36390 


36390 


36390 


36246 tt 









36369 
36376 
36383 
36390 
36242 



36280 36284 36291 tt 



43394 43595 45395 43397 
42428 42645 42692 tt 



43275 43276 43276 

43272 43275 43275 

43279 43282 45282 

45278 43281 43281 

43284 43285 43285 



43397 43398 43398 



43287 43287 43288 43288 



43290 43291 43291 43293 43293 43294 43294 



4S297 
43296 



45500 
43299 



43500 
43299 
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CM. 


ASL" 


SHIFT 




A1255 


# 






















CM. 


ASR- 


MEM 




i120^ 


ff 43505 


45305 


43506 


43506 
















CM, 


ASR- 


REG 




A1219 


ft 43502 


43302 


43305 


45505 
















CM. 


BIC- 


MEM 




A250S 


/t 45528 


43528 


43551 


45551 


43554 


43334 


45557 


43337 








CM. 


BIC- 


REG 




A2311 


ft 45527 


45527 


45550 


45530 


43335 


45533 


45556 


43556 








CM, 


8IS- 


MEM 




A2239 


ft 45540 


43340 


45543 


43343 


453'.6 


43346 


43349 


4554Q 








CM. 


BIS- 


REG 




A22A5 


ft 45559 


45539 


45542 


4554? 


45545 


45545 


45548 


45548 








CM. 


BIT- 


MEM 




^2272 


tt 45352 


45552 


45555 


45555 


45558 


45558 


45561 


45561 








CM. 


BIT- 


REG 




A2278 


it 45551 


43351 


43354 


45354 


43357 


45357 


45360 


43560 








CM. 


BR 






A2333 


ft 45385 


45585 


43586 


43586 
















CM. 


BRCN^^ 




A23U 


ft 43508 


45508 


45509 


45509 


43311 


43311 


43512 


45512 


45314 


45514 


45515 


\i ■ 1 ■ 


%rf ' 1 \< ■ T 






43315 


43317 


45317 


45318 


45518 


43521 


43321 


43322 


45522 


43524 


43324 


45325 










45325 


4 5565 


45563 


43364 


45564 


45366 


45566 


45367 


45567 


45369 


45569 


45370 










43370 


45572 


4557? 


45575 


45575 


43576 


45376 


43377 


45.^"'7 


45379 


45579 


45580 










45380 


45588 


4538l; 


45589 


45589 


43391 


43391 


43392 


43592 








CM. 


BRCND-BRANCH 


42336 


42354 


ft 




















CM. 


CLR- 


MEM 




41003 


ft 45401 


43401 


45404 


45404 
















CM, 


CLR- 


REG 




40984 


ft 45400 


43400 


45403 


45405 
















CM. 


CMP- 


•MEM 




41913 


ft 45407 


43407 


45410 


45410 


45415 


^5415 


43416 


45416 








CM, 


CMP- 


■REG 




41919 


// 45406 


43406 


43409 


45409 


45412 


45412 


43415 


43415 








CM, 


COM- 


■MEM 




41189 


tt 45419 


43419 


A5422 


45422 
















CM, 


COM- 


■REG 




41168 


ft 43418 


43418 


43421 


45421 
















CM. 


DEC- 


•MEM 




41040 


tt 43425 


43425 


43428 


45428 
















CM. 


DFC- 


■RFG 




41019 


tt 45424 


43424 


45427 


45427 
















CM, 


DIV 






42074 


ft 45451 


/*3451 


45432 


45432 


45454 


43434 


43435 


45435 








CM 


DIV" 


•CALL. 


SUB 


42091 


42105 


ft 




















CM 


DIV- 


-CLEAR 


.f 


42129 


42138 


42159 


42164 


42169 


ft 














CM 


DIV- 


"END 




42150 


42156 


tt 




















CM 


DIV- 


-FIX, REM 


42095 


tt 






















CM 


DIV- 


-TEST. 


OV 


42105 


42111 


ft 




















CM 


DIV- 


■TEST. 


OVl 


42099 


42131 


tt 




















CM 


DIV- 


-TEST. 


OV? 


42114 


42122 


tt 




















CM 


DIV- 


-TEST. 


REM 


42141 


tt 42154 






















CM 


niv- 


-TEST. 


REM1 


42119 


42125 


42154 


42145 ti 


















CM 


.INC- 


-MEM 




41078 


tt 45450 


434S0 


45453 


43453 
















CM 


. INC- 


-REG 




41057 


ft 45449 


45449 


45452 


43452 
















CM 


. IRDX 




42860 


45258 


tt 




















CM 


.JMH 


-MEM 




42462 


tt 43459 


43459 


45462 


43462 


45465 


43465 


45468 


45468 








CM 


.JMP 


-REG 




42458 


ft 45458 


43458 


43461 


43461 


43464 


43464 


45467 


45467 








CM 


.JSR 






42366 


tt 43470 


43470 


43471 


43471 


43473 


45475 


45474 


45474 


43476 


45476 


45477 










43477 


43479 


43479 


43480 


43480 


43482 


45482 


45485 


45485 


43486 


45486 


43487 










43487 


43489 


43489 


43490 


43490 


43492 


43492 


43495 


45495 








CM 


.JSR 


-MODE . 


OK 


42375 


tt 42404 






















CM 


.JSR 


-TEST. 


MODE 


4236^ 


42409 


tt 




















CM 


.JSR 


-TEST. 


SP 


42400 


ft ^2^}2 






















CM 


.JSR 


-WRITE 


,PC 


42380 


42391 


ft 




















CM 


.JSR 


-WRITE 


.PC.l 


42389 


42395 


tt 




















CM 


.JSR 


-WRITE 


.REG 


42376 


42384 


42586 


tt 


















CM 


.MFP 


-PC 




4254? 


42548 


ft 




















CM 


.MfPD-CHECK.SP 


42559 


42568 


tt 




















CM 


.MfPD-MEM 




42554 


tt 4 3496 


45496 




















CM 


.MFPD-REG 




42528 


tt 43495 


43495 




















CM 


.MfPD-TES 


.MODE 


42535 


# 42581 






















CM 


.MFPO-TES 


.SP 


42551 


t.2'>ll 


tt 




















CM 


.MfPl-M£M 




42555 


tt 43499 


43499 
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CM,MFPI"REG 

CM.MOV-MEM 

CM.MOV-REG 

CH.MOV-WRITE 

CM.HOVB-REG 

CM.MTP-WRITE 

CM.MTPD 

CM.MToi 

CM.flTPl-TEST.REGMOD 

CM.MUL 

CM.MUL-NEG 

CM.MUL-NEG.WRT 

CM.MUL-NEG.WRT1 

CM.MUL-NEG.WRT2 

CM.MUL"NEG,WRT3 

CM.MUL-POS 

CM.MUL-POS.WRT? 

iM.MUL-READ.PSW 

CM,NEG-HEM 

CH.NEG-REG 

CM, NOP 

CM. OS. MOD 
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CM.OS.MOD-ADEC.Ft 
CM. OS. MOD-AUTO. DEC 
CM, OS. MOD-ODD. CHECK! 
CM, OS. MOD-ODD. CHECK2 
CM, OS. MOD-ODD. CHECK2A 
CM, OS. MOD-ODD. CHECK5 
CM. OS, RED 



CM. JS. RED- 
CM. OS. RED- 
CM. 05. RED- 
CM. OS. RED- 
CM. OS. RED- 
CM. OS, RED 
CM. OS, RED' 
CM. OS. RED' 



•ADEC.PC 
•AUTO. DEC 
■IMED 

■IMMEDIATE 
•ODD. CHECK! 
•ODD. CHECKS 
■ODD.CHECKPA 
•0DD.CHECK3 



^2527 

A1833 

4!8!1 

A 1802 

A1799 

A2612 

A259A 

A2595 

A260A 

^19^5 

A196A 

A 1986 

A2003 

A1970 

-;i97A 

A1959 

A2029 

A2021 

Ani6 

A 1095 

A0996 

A2879 

A3300 

A3337 

A3A22 

A3529 

4A000 

AA02A 

A2959 

42922 

-'.2893 

A2902 

A2977 

A2907 

A2733 

43285 

43294 

43334 

43343 

43352 

43558 

43407 

45413 

434 3? 

43S08 

45517 

44009 

42789 

42774 

42806 

42809 

42745 

42754 

4283! 

42759 



ft 



ft 



43498 

43508 

4350' 

41817 

43513 

42617 

43501 

43504 

42609 

43519 

41967 

4^988 

4ir009 

41977 

41981 

42024 

42035 

42039 

43526 

43525 

41108 

43273 

43303 

43340 

45425 

43975 

44009 

44048 

42998 

43003 

42897 

4297? 

42982 

42988 

43278 

43287 

43327 

43336 

43345 

43352 

43358 

43407 

43413 

4 3434 

45510 

43519 

44011 

42852 

42862 

42959 

42857 

42749 

42826 

42836 

42842 



43498 
43508 
43507 



ff 



43511 
43510 



43511 
43510 



43514 43514 43517 43517 



43513 43516 43516 



43501 
43504 



43502 
43505 



43502 
45505 



43519 43520 43520 43522 43522 43523 43523 



42012 
41991 
41996 



43526 
43525 
41265 
43273 
43303 
43340 
43425 
439/5 
44009 
44048 



^ 



ff 

ft 
ft 
ft 



43278 
43287 
43327 
'3336 
43345 
43352 
43358 
43407 
43413 
43434 
45M0 
43b!9 
44011 



42000 fi 



4.3529 

43523 

42351 ft 

43276 

433C 

4334^ 

43428 

43978 

44012 

44049 



43529 
43528 
42357 
43276 
43306 
4334J 
43428 
43978 
44012 
44049 



42493 
43279 
43328 
43346 
43450 
43982 
44015 
(»4051 



43279 
43328 
43346 
43450 
43982 
44015 
A4051 



43281! 
4J33'I 
43349 
4345 5 
4398) 
44013 
44052 



42918 42928 42944 42949 42963 tf 43007 



43279 


43279 


43288 


43288 


43328 


43328 


43337 


4333/ 


43346 


43346 


43354 


43354 


43360 


43360 


43409 


43409 


43415 


43415 


43435 


43435 


43511 


43511 


43520 


43520 


44012 


44012 



43281 
43290 
43530 
43339 
43348 
43355 
43361 
43410 
43416 
43496 
43513 
43522 
44043 



43281 
43290 
43330 
43339 
43348 
43355 
43361 
43410 
43416 
43496 
43513 
43522 
44043 



432E2 
432^1 
43331 
433^0 
433-19 
433!5 
43361 
43410 
43416 
434V9 
43514 
435^3 
44046 



43282 
43331 
43349 
43453 
43985 
44018 
44052 



43282 
43291 
43331 
43340 
43349 
43355 
43361 
43410 
43416 
43499 
43514 
45523 
44046 



43297 
43334 
43419 
43526 
43997 
44021 



43284 
43293 
43333 
43342 
43351 
43357 
43406 
43412 
43431 
43507 
43516 
44008 



42769 42779 42794 42799 42817 ft 42855 42866 43001 



43297 
433:';4 
434',9 
43526 
43997 
44021 



452Ei4 
432<'3 
433313 
433^2 
433S1 
433'i7 
43406 
434^2 
43431 
43507 
43516 
44003 



43300 
43337 
43422 
43529 
44000 
44024 



43285 
43294 
43334 
43343 
43352 
43358 
43407 
43413 
43432 
43508 
43517 
44009 
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CM.OS.RED-REGPC 
CM.OS.WRT 


A27A0 
^3020 


42812 # 42888 
# 43401 43401 


43404 


43404 


43459 


43459 


43462 


43462 43465 


43465 43468 


V' I^VW ■ ¥*■ 1 


A3A68 


43470 43470 


43471 


43471 


43475 


43473 


43474 


A3474 43476 


43476 43477 




A3A77 


43^79 43479 


43480 


43480 


43482 


43482 


43483 


43483 43486 


43486 43487 




A3487 


43489 43489 


43490 


43490 


43492 


43492 


43493 


43493 43502 


43S02 43505 




A5505 


43508 43508 


43511 


43511 


43514 


43514 


43517 


43517 44027 


44027 


CM.OS.URT-ADbC.PC 


A3080 


43145 # 
















CM.OS.WRT-AUTO.DEC 


<3063 


43155 # 
















CM.OS.WRT-IMED 


^3098 


43150 tt 
















CM.OS.WRT'ODD.CHECKl 


A305A 


45058 43059 


43106 *V 


43148 


43153 










CM.OS.WRT-ODD.CHECKIA 


A308A 


43088 43101 


ft 














CM.0S.WRT-000.CHECK2 


A30A3 


L■:^^i, tt 
















rM.0S.WR)-0DD.CHECK2A 


A31 18 


43123 # 
















CM.0S.WRr-0DD.CHECK3 


A30A8 


'.3128 Af 
















CM. OS. WRT-ODD. CHECKS 


A3069 


43;37 tt 43159 
















CM.OSR-GET.INDJ 


A276A 


42913 43054 


43163 n 














rM.0SR-GET.]ND.2 


A278S 


42935 43076 


43175 # 














CM.OSR-GE^ IND.3 


A280^ 


42955 ^3094 


45195 tf 














CM.OSR-GET.'ND.TST 


A5178 


43186 43199 


43204 


43209 


43211 // 










CM.OSR-IND.OEC.PC 


43182 


43.188 it 
















CM.OSR-MOD.END 


43232 


43249 tt 
















CM.OSR-RED.END 


43227 


43240 tt 
















TM.OSR-WRT.END 


43237 


432i)9 tt 
















CM.OSR.IND-TEST JLAG 


43169 


43192 45216 


43223 # 














CM.ROL-MEM 


41617 


U 43975 43975 


45978 


43978 












fM,ROL-PC 


4160^ 


41610 tf 
















CM.ROL-RFG 


41585 


M 43974 43974 


43977 


43977 












rM,ROL-TEST 


4T>97 


ft 
















CM.ROR-MEM 


41639 


tf 43982 43982 
















CM. RO^-PC. RESULT 


41698 


41716 ft 
















CM. ROR-PC. WRITE 


41719 


41724 // 
















CM.ROR-REG 


41676 


tf 43981 43981 
















CM. ROR-REG. RESULT 


41695 


41706 tt 
















CM.ROR-REG. TESTC 


41679 


41686 ft 
















CM,ROR-WRJTE 


416'R 


41653 ft 41669 


41673 


4170? 


41713 










CM.RORB-MEM 


41660 


* 43985 45985 
















CM.RORB-rEG 


41681 


tt 43984 43984 
















CM.RTI 


42640 


tt 43987 43987 


43988 


43988 












CM.RTI-TEST.PC 


42664 


tt 42674 
















CM.RTI. CONTINUE 


42649 


tt 42720 
















CM.RTS 


42424 


tt 43990 43990 


43991 


43991 












CM.RTS-REST.REG 


42435 


42443 42445 


ft 














CM.RTS. CONTINUE 


^:?452 


ft 42716 
















CM.RTT 


42641 


* 43993 45993 


43994 


43994 












CM, SBC-MEM 


41!) 36 


tt 43997 43997 


44000 


44000 












CM. SBC-REG 


41517 


ft 43996 43996 


43999 


43999 












CM.SCB 


42475 


tt 44002 44002 


/.4003 


44003 


44005 


4^.005 


44006 


44006 




CM.SUB-ME."! 


41882 


tt 44009 44009 


44012 


44012 












CM. SUB-REG 


41888 


# 44008 44008 


4A011 


44011 












CM.SWAB-MFM 


41753 


ft 44015 44015 


44018 


44018 


44021 


44021 


44024 


44024 




CM. SWAB-PC 


41767 


41779 tt 
















CM. SWAB-REG 


-.1740 


tt 44014 44014 


44017 


44017 


44020 


44020 


44023 


44023 




CM. SWAB-RUN 


41750 


41759 tt 
















CM, SWAB-SET, CC 


41763 


i.Mn 41773 


ft 














CM.SXT 


41558 


# 44026 44026 


44027 


44027 
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CM, TEST. PC 


41490 


41529 


41614 


41728 


41787 41807 


41826 41869 41901 




42398 


42439 


42465 


42626 


42667 42676 ft 




CM. TEST, PC. ODD 


41032 


41070 


41181 


42451 


42680 ft 




CM.TST-MEM 


41152 ft 


44043 


44043 


44046 


44046 




CM.TST-REG 


41133 ft 


44042 


44042 


44045 


44045 




CM.XOR 


42186 ft 


44048 


44048 


44049 


44049 44051 


44051 44052 44052 


CM,XOR-WRITE 


42202 ft 


44048 


44048 


44049 


44049 44051 


44051 44052 44052 


CM.X0R-WR1TE1 


42207 ft 


42226 










CN. ADJUST. CHAR 


8041 


8048 ft 










CN. APT, INT 


8060 ft 












CN.B. SWITCH 


7349 


7^7B ft 










CN.eOOT.CHK.DEV 


7029 ft 


7042 










CN.BOOT.CHK.DEV.10 


70SZ 


7039 ft 










CN.BOOT.DEV 


6474 


6496 ft 










CN.BOOT.DEV.B 


7059 


7068 ft 










CN.BOGT.DEV.C 


7071 


7080 ft 










CN.BOOT.DEwD 


7083 


7092 ft 










lN, BOOT. DEV. TYPE. OK 


7066 


7078 


■^090 


7102 


7104 ff 




CN. BOOT. WITH. DEV 


7014 


7019 ft 










CN. CHECK. DONE 


8020 


8028 ft 










CN.CHKSUM.CHK 


8063 


8080 


8055 ft 








CN, CLEAR. HALT 


6962 ft 












CN. CLEAR. TEMPS 


6171 


6270 


8161 ft 


8178 






CN. CLEAR. TEMPS. 10 


8164 


8171 ft 










CN.CNTRL.P.HALT 


6125 ft 












CN. CONSOLE 


5566 


5585 


5405 


5472 


5504 5535 


20969 tt 


CN.DtPOSn.GPR 


6880 


6920 ft 










CN. DEPOSIT. PHY 


6872 


6876 


6893 ft 








CN, DEPOSIT. PSl 


6682 


6929 ft 










CN. DEPOSIT. SI7F 


6896 


6898 ft 










CN. 00. 8001 


6675 


7011 ft 










CN. DO, COMMAND 


6483 


6645 ft 










CN.DO.CONTINIIF 


6662 


6667 


6949 ft 








CN. DO, DEPOSIT 


6655 


6855 ft 










CN, DO. EXAMINE 


6648 


6741 ft 










CN. DO, START 


6671 


6954 ft 


7138 








CN,DO.X 


6686 


7*. 58 ft 










CN.t.GPR 


6761 


6798 ft 










CN.E.GPR.IPR 


6809 ft 


36174 










(N,F.IPR 


6765 


6820 ft 










CN.E.OR.D.STAR 


7726 


7731 ft 










CN.E.PSL 


6679 


6834 ft 










CN. EMPTY. 8UF 


7695 


7708 ft 










CN. ERROR 


/037 


7095 


7170 


7235 


8184 ft 35670 


36184 37672 


CN. EXAMINE 


6753 


6767 ft 










CN. EXAMINE. 10 


677' 


6776 ft 










CN.G. SWITCH 


7334 


7435 ft 










CN. GET, BOOT, DEv 


6505 


6578 ft 


6608 


6621 






:N.GE',800T.DEV.05 


6583 ft 












CN. GET. BOOT. DEV. 10 


6592 


6605 ft 










CN. GET. BOOT, DEV, 20 


6587 


6610 * 










CN. GET. BOOT. DEV, 25 


6604 


6615 ft 










CN. GET. CHAR 


7162 


7846 


8006 ft 








CN.GFT.CHAR.no. ECHO 


7220 


8011 ff 










CN.GFT.NEXT 


6261 


6456 


6581 


7506 


7607 7844 ft 





= 160ns 



42217 42259 
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cn.get.next.not.ro 


78'^4 


7866 ft 






















CN, GET. NIBBLE 


76J6 tt 
























CN. GET, NUM. 10 


7676 


7681 ft 






















CN. GET. NUM. 9 


7615 


7624 tt 






















CN. GET. NUM. A 


7627 


7632 tt 






















CN.GET.NUM.BUFO 


76A4 


7661 ft 






















CN.C^T.NUM.F 


7635 


7671 tt 






















CN.GET.NUM.OVFLW 


7641 # 


7690 






















CN. GET. NUM. PLUS 


77^6 


7759 tt 






















CN.GET.NUM.PSL 


7718 


77iil> tt 






















CN.GET.NUM.RO.S 


7782 


7B07 tt 






















CN.GET.NUM.RO.BCD.CHK 


7801 


7820 


7826 ff 




















CN.GET.NUM.RUBOUT 


6525 


6552 


7611 


7779 tt 


















CN.GET.NUM.RUbOUT.1 
CN, GET. NUMBER 


7565 
6b13 
7762 


7784 tt 

6542 

7769 


7555 


7605 ff 


7621 


7652 


7659 


7664 


7671 


7706 


7741 


7757 


CN. GET, NUMBER. END 


7630 


7679 


7683 


7692 ff 


















CN. GET. SWITCH 


6491 
7521 


7304 ft 
7526 


7585 
7545 


7405 
7548 


741C 
7578 


7433 
7595 


7438 


7454 


7459 


7^76 


7499 


7504 


CN.GNC.CRAR.GETS.O 


8022 # 
























CN.H. SWITCH 


7378 


7482 


7545 ff 




















CN.H. SWITCH. 10 


7550 ft 


7573 






















CN, I, SWITCH 


75^2 


7456 ft 






















rM^ ipr\i 


AQftI it 


A0Q1 






















CNiis'.CHAR. READY 


SOU 


8016 ft 


8032 




















CN, IS. IT. LOWER. CASE 


8058 


8065 ti 






















CN.L .*^WI TCH 


7365 


7523 tt 






















CN. NEW, LINE 


6258 ff 
6433 


6265 


6293 


6307 


6521 


6555 


6349 


6565 


6577 


6391 


6405 


6419 


CN.P, SWITCH 


7318 


7580 ft 






















CN. PARSE. ADDRESS 


6499 


^505 # 






















CN, PARSE. COMMAND 


62*>" 


6303 


6317 


6331 


6545 


6559 


6373 


6587 


6401 


6415 


6454 ff 


6487 




e'.\' 


6528 


6556 


6557 


6596 


6613 


6858 


69b2 


7395 


7420 


7445 


7466 




748v 


7511 


7555 


7585 


7754 


7750 


7765 












CN. PARSE. DATA 


6508 


6533 tt 






















CN. PARSE. GET, DATA 


6S38 tt 


6560 






















CN. PARSE. NUMBER 


6510 ft 


6531 






















CN, PARSE. RECURSE 


6461 tt 


6520 


6548 


7561 


















CN. PARSE. RUBOUT. DATA 


6545 


6554 it 






















CN. PARSE. RUBOUT. SPACE 


6517 


6525 # 






















CN. PARSE. SWITCHES 


6467 


6489 ft 






















CN. PROMPT 


6219 tt 
8202 


6428 
35651 


6657 
55660 


6904 


6911 


6918 


6926 


6956 


7211 


7239 


7295 


8104 


CN. PROMPT. 10 


6236 


6253 ft 






















CN. RECEIVE. CHAR 


8026 


8038 ff 






















CN. RESET. STEPC 


6695 


6705 ff 






















CN RESTORE. MME 


6978 


6985 ff 






















CN.f^ESTORfc.PC 


6952 


6967 ff 






















CN. RESTORE. TEMP7 


8128 


8132 


8156 


8141 ff 


















CN, RUB. STAR 


7717 


7758 ff 






















CN,SAVE.PSL 


6178 


6692 ff 






















CN. STRIP. PAR 


8052 


8055 ff 






















CN. TD,CH»C.READY 


7944 


79S2 ff 


7965 




















CN.TD. DEC. STEPC 


797':> 


7980 ff 




















\ 


CN.TD. IS, iT. READY 


7955 


7960 ff 
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CN.TO.XMIT 

CN.TD.XMITJ 

CN.TRY.8 

CN.TRY.C 

CN.TRY.CNTRL.P 

CN.TRY.cn 

CN.TRY.D 

CN.TRY.H 

CN.TRY.I 

CN.TRY.N 

CM. TRY, S 

CN.TRY.T 

CN.TRY.X 

CN. TYPE. CHAR 



CN. TYPE. CHAR. RET 

CN.rYPE.CTRLU 

CN. TYPE. DATA 

CN. TYPE. NUMBER 

CN. TYPE. NUMBER. 10 

CN. TYPE. NUMBER. CONVERT 

CN. TYPE. NUMBER. LOOP 

CN. TYPE. PC 

CN. TYPE. RESULT 

CN.V. SWITCH 

CN.VJRT.TO.PHY 

CN.W. SWITCH 

CN.X.DUMP 

CN.X.DUMP.10 

CN.X.l.OAD 

CN.X. LOAD. LOUP 

CN.X. SWITCH 

CO.ACB-REG 

C0.AC3-SETCC 

CO.ACB-TEST.ADD.REG 

CO.ACB-TEST.APDENO 

C0.AC8-TEST1 

CO.ACB-TEST? 

CO.ACBB-MEM 

CO.ACBB-REG 

C0.AC8L-MEM 

C0.ACBL"^EG 

CO.ACBW-MEM 

C0.AC8W-RE6 

CO.AOB-BRA 

CO.AOB-MEM 

C0.A08-REG.TEST 

CO. AOBLEQ 

CO.AOBLSS 

CC.«R-FAULT 

CO.BB-utr " S( 

lO.BB-ME' iT 

CO.BB-MEM.HXPC 
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tt 



7953 

7971 

6369 

63A1 

6A25 

6411 

6285 

6299 

6397 

6313 

6327 

6355 

6383 

6U9 

7276 

'i.6152 

7947 # 

8083 

68A3 

6156 

7912 

7900 

7897 it 

6130 # 

6783 
7326 

675? 

7357 

7196 

7195 

7184 

7217 

7373 

19327 

19762 

19284 

19337 

19293 

19304 

19311 

19274 

19538 

19276 

19335 

19275 

19339 

19400 

19391 

1938: 

ls»3/9 
W378 
19154 
19048 
19093 
19083 



7965 ft 



6380 
6352 
6430 
6422 
6296 
631U 
6408 
6324 
6338 
6366 
6394 
6160 
7284 
46156 



tt 



ft 



ft 



8046 



8091 

7281 

6167 

7917 

7905 

7925 

6437 

6791 

7407 

8118 

7501 

7204 

7201 

7213 

7227 

7575 

19748 

19288 
19543 
19299 
19307 
19316 
19748 

19755 

19762 

19407 
:9402 
19586 
19768 
19775 
19158 
19061 
19098 
19087 



tt 



ft 



6225 
7861 
47398 



7280 



20976 
6796 



U 



625A 
7873 
47412 



7291 



6818 



6840 


6974 7177 


7199 


7208 


7264 


7263 


7272 


7920 


7941 ft 7n2 


7986 


8009 


8094 


8187 


8191 


474.^3 















7893 ft 8195 



7261 ft 8206 



19748 19748 '.9748 1975r> 19^35 19755 K755 19762 19762 19762 



19346 ft 

19300 ff 

19319 .V 19354 
19748 

19755 
'9762 



19359 



19768 
19775 

19C71 
19100 ft 
19090 ft 



19768 
19775 

19140 ft 



19768 
19775 



19769 
19776 



19769 
19776 



19769 
19776 



19769 
19776 



19769 
19776 



19769 
19776 
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CO. 


8B-MFM,IR0 


190A? 


19053 


19077 


19080 ft 
















p4 ^^ ^ /% r 


CO. 


OB-REG 


19151 


# 19782 


19782 


19782 


19782 


19789 


19789 


19739 


19789 


19795 


1979! 


19795 






19795 


19802 


19802 


19802 


19802 


19809 


19809 


19809 


19809 


19816 


19816 


19816 






19816 


19823 


19823 


19825 


19823 


19830 


19830 


19830 


19830 








CO. 


BB-REG.lXIT 


1918A 


19189 


19191 ft 




















CO. 


BB-RBG.FIXPC 


1917A 


19178 


19181 ft 




















CO. 
CO. 


BB-REG.IRU 
BB-RET 


19167 
19U6 


19171 
ff 19783 


ft 

19783 


19785 


19783 


19785 


19785 


19790 


19790 


19790 


19790 


19790 






19790 


19796 


19796 


19796 


19796 


19796 


19796 


19805 


19803 


19803 


19805 


19803 






19803 


19810 


19810 


19810 


19810 


19810 


19810 


19817 


19817 


19817 


19817 


19817 






19817 


1982A 


19824 


19824 


19824 


19824 


19824 


19831 


19831 


19831 


19831 


19831 






19831 
























' 0. 


BBC 


190A5 


ff 1<'782 


19782 




















CO. 


BBCC 


19058 


ft 19789 


19789 




















CO. 


BBCCl 


19068 


ft 19795 


19795 




















CO. 


BBCS 


19056 


ft 19802 


19802 




















CO. 


BBI-READ 


19065 


19073 


ft 




















lO. 


BBS 


190A4 


ft 19809 


19809 




















CO. 


BBSC 


19057 


ft 19816 


19816 




















CO, 


BBSS 


19055 


ft 19823 


19823 




















CO. 


B8S51 


19067 


ft 19830 


19830 




















CO. 


BLB-TEST 


19257 


19242 


19246 ft 




















CO. 


RLBC 


)9239 


ft 19882 


19882 


19882 


19882 


19882 


19882 












CO 


BIBS 


1923A 


ft 19889 


19889 


19889 


19889 


19889 


19889 












CO 


^■RB 


189PA 


ft 19925 


19925 


■>0vd5 


19925 
















lU 


BRCND 


1886A 


U 19835 


19855 


19855 


19855 


19842 


19842 


19842 


19842 


19848 


19848 


19848 


w ^^ 


^J* ■ W * 1 f 


198'i8 


19857 


19^")/ 


19857 


19857 


19866 


19866 


19866 


19866 


19375 


19875 


19875 






19873 


1989*^ 


i9894 


19894 


19894 


19900 


19900 


19900 


19900 


19907 


19907 


19907 






19907 
19959 

18Q^2 


19916 


19916 


19916 


19910 


19952 


19952 


19952 


19952 


19959 


19959 


19959 


to 


BKCND"HKAN( H 


ft 18927 


18931 


^Q'^y^ 


18959 


18945 


18947 


18951 


18955 


19010 


19645 




fV 


BRCNi)-i?["riDE 


18868 


18873 


18878 


:6Su£ 


18888 


18893 


18898 


18903 


18908 ft 








(C 


.BRW 


18967 


ft 19932 


19932 


19932 


19932 
















CO 


.BRW-ALl. ION 


18^71 


18976 


18981 


18986 


18991 


18996 


19001 


19005 


19007 ft 








CO 


,BSB 


19607 


19611 


19615 


■iV619 


19625 


19627 


19631 


19655 


19637 ft 


19702 






CO 


.8SBB 


1960A 


ft 19939 


19939 


19959 


19959 
















CO 


.BSBU 


19655 


ft 19946 


19946 


19946 


19946 
















CO 


.9SBW-ALL IGN 


19o59 


19664 


19669 


19674 


19679 


19684 


19689 


19693 


19696 ft 








:o 


.CASE-SAD 


19534 


19569 


ft 




















(.0 


. CASE-BAD. nXPC 


19572 


19580 


ft 




















CO 


.CASE-BRANCH 


19562 


ft 






















CO 


.CASE -DECIDE 


19529 


19551 


ft 




















CU 


.CASt-DISP.ADP 


195?; 


ft 19559 






















CO 


.CASE-GOOD 


195A0 


19546 


19561 it 




















CO 


.tASE-SETCC 


19566 


19583 


19586 ft 




















CO 


.CASEB-MEH 


19509 


ft 19969 


19969 




















CO 


.CASEB-fiEG 


195A9 


ft 19969 


19969 


19969 


19969 
















CO 


.LAjEL-MEM 


19511 


ft 19976 


19976 




















CO 


,CASEL-REG 


19551 


ff 19976 


19976 


19976 


19976 
















CO 


.lASEW-rtEM 


19510 


ft 19983 


19983 


















i 


CO 


.(AStW-RfcG 


19550 


ft 19985 


19985 


19985 


19983 
















CO 


. J^P 


19019 


ft 19739 


1^989 


19989 


19989 


19989 


19989 


199o9 










'"U 


.J SB 


i9ni 


ti 19996 


19996 


19996 


19996 


19996 


19996 












lO 


.NOP 


SA80 


18^07 


if 18^15 


1902? 


19250 


19254 


19522 


19410 


19' 14 


19418 


'9461 


19465 ; 






19A7A 


19493 


41007 


41045 


41085 


41121 


41156 


41193 


41215 


'.1282 


41568 


41^)73 
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A1628 




A2551 


CO.RSB 


19731 


CO. SUB-BRA 


19A51 


CO. SOB-REG 


19^53 


CO. SOB-TEST. MOST. POS 


19A70 


CO.SOBGEQ 


19';41 


CO.SOBGTR 


19AA2 


CR.CONT 


17A89 


CR.CONTI 


17'97 


CR.C0NT2 


17500 


CR.CRC 


17A39 


CR.CRC.10 


17A46 


CR.CRC.RES 


17599 


CR.CRC. RES. 10 


17602 


CR.CRC. RES. 20 


17630 


CR.CRC. SAVE 


17576 


lR.CRC.SAVE.10 


17585 


CR.D0NE2 


17A8A 


CR.D0NE3 


17A88 


CR.GETTBl. 


17531 


CR. INNER 


17525 


CR.SETPLOFF 


17A63 


CS.C5 


22A65 


rs.c5.l 


22A68 


CS.C3.CIRFPD.1 


23877 


CS.CS.lOP 


23670 


CS.C3.L0P.B 


23731 


CS.C5.L0P.8.A 


23757 


CS.C3.l0P.B.iNT 


23728 


CS.C^.IOP.SI 


23768 


rS.C5.L0P.L 


23726 


CS.C3.lOP,L.INT 


23835 


CS.C3.L0P.Ll 


23783 


CS.C3.L0P.L i.A 


2380A 


CS.C5 


2369A 


CS.C5.su 


23921 


CS.C5.Slf .8 


23976 


CS.CS.SIF.BI 


23972 


CS.CS.SU.BC 


25980 


CS.C5.S1F, I 


23985 


CS.C5.S1F,L.]NT 


2A036 


CS.C5.S1F. LOP 


25967 


CS.C5.S1F. LOP. -1 


23970 


CS.C5.S1F.R1 PC-"! 


25993 


fS.C5.S2F 


23928 


rs.Ci.s^F.i 


239A7 


CS.CS.S2F,B 


2A080 


C5.C5.S2F. 81 


2A076 


CS.C5.S2F.BC 


2A086 


rS.C5.S2F.L 


2A07A 


C^..C5.S2F.L.iNr 


2A125 


CS.^''j. S2F.ro 


2A078 


rs.r^ip.aRFPD 


23677 


CS.CMP.yACK 


23761 
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# 



1^ 



A1657 

62566 

20001 

19A58 

A5818 

19A79 

20009 

20016 

17536 

17626 

17519 

17707 

17708 

1770A 

17606 

17636 

39011 

17596 

17512 

175U 

175AA 

175A1 

17560 

2A5A1 

22478 

23892 

23723 

23735 

2?.76A 

2!'818 

23873 

2-1780 

2'58A2 

23801 

73809 

23919 

23955 

2A015 

2AC05 

23999 

2A012 

2A0A5 

2A367 

23982 

2A002 

239A1 

2A059 

2A103 

2A093 

2A130 

2A100 

2A135 

2A089 

?3894 

23808 



41837 
42571 
20001 



19484 
20009 
20016 



17707 
17708 
17704 



41854 
42621 
20001 



19487 
20009 
20016 



17707 
17708 
17704 



ft 17552 

17640 

It 17610 

23667 
tt 
tt 23885 

23754 
tt 

23839 
tt 
tt 

tt 23845 

tt 

tt 25126 

tt 



tt 24041 
tt 24048 
tt 

tt 

24008 
tt 
tt 25123 



tt 24136 

tt 

24096 
23909 

39031 



41886 
42631 
20001 



20009 
20016 



17707 
17708 
17704 



41917 42211 ^2222 ^22^1 42309 42538 42546 



20009 
20016 



17707 
17708 



20009 
20016 



17707 
17708 



# 



tt 



25114 
23787 



3849 



tt 



ft 



24112 
23925 



2409? 
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C5. CMP. PACK. 1 
CS. CMP. PACK.? 
CS. CMP. PACK. 3 
CS. CMP. PACK. BEGIN 
CS.CMP.RLGETS.PC 
CS. CMP. R2. GETS. D 
CS.CMP.UNP.IA 
CS.CMP.UNP.IB 
CS. CMP. UNPACK 
CS. CMP, UNPACK. 3 
CS. CMP. UNPACK. A 
CS. CMP. UNPACK. 5 
CS. CMP. UNPACK. 6 
CS. CMP. UNPACK. BEiii- 
CS. EXP. FILLER 
CS.FIX.MATCHC.IND 
CS.GEN.RESPC 
CS.GtN.RESPC.l 
CS.LOC 
CS.LOC.MAT 
CS.LOC. SPL 
CS.LOC. SPL.l 

cs.locc.skpc.pack 
cs.locc.skpc.pack.be 
cs.locc.skpc. unpack 

CS.M3 

CS.M3.1 

CS.M3.MTUC 

CS.M3.R1 PC 

CS.M3.WR' 

CS.M3.WR.8 

CS.M3.WR.B.A 

CS.M3.WR.B.B 

CS.M3.WR.8ACK 

CS.M3,WR.BACK.1 

CS.M3.WR.BACK,1A 

CS.M3.WR.L 

CS.M3.WR.L.L0P 

CS.M3.WR.L.L0P1 

tS.M3.WR.L.L0Pl,A 

CS.M3.WR.L1 

fS.M3.WR.LB 

CS.M5 

CS.M5.WR 

CS.M5.WR.B 

CS.M5.WR.L 

CS.M5.WK.L.L0P 

CS.M5,WR.L,L0Pi 

CS.M5.WR.L1 

CS.M5.WR.LB 

CS. MAT. EXIT 

CS. MAT, 0. GETS. Q-RO 

CS.MAT.RO.Q.D 

CS. MAT. RO. Q.D.I 

CS. MAT. R1. GETS. Rl-0 
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2A930 

2A977 

24989 

237AA 

23672 

23685 

250A7 

25051 

25013 

25057 

25071 

25092 

25088 

25020 

22533 

22799 

22779 

22783 

2268^ 

24305 

243U 

24324 

39022 

25241 

25274 

22463 

22474 

22913 

23120 

23075 

23088 

23091 

23103 

23001 

23018 

23046 

23086 

23152 

23155 

23183 

23129 

23131 

22940 

23251 

23256 

23254 

23304 

25307 

23279 

23281 

24440 

23704 

24309 

24495 

24547 



24938 
25002 
24995 
23748 
23826 
23697 
25054 
25059 
25412 
25117 
25078 
25107 
25104 
25372 
22674 
24463 
22930 
23681 
24311 
24328 
24321 
24331 

39025 

25368 

22471 

22910 

23351 

23208 

23083 

23133 

23100 

23108 

23015 

23022 

23051 

23126 

23197 

23159 

23188 

23135 

23215 

2122B 

23266 

23283 

23276 

23325 

2^511 

23286 

23343 

24489 

24544 

24492 

24513 

24563 



24941 ft 

24995 ft 
23752 
23889 
23937 



23792 
23904 



23797 23858 23862 23866 24923 ft 39034 



25412 25412 25412 25419 25419 25419 25419 



22759 ft 
24526 
23494 
23933 

ft 24472 
24334 

ft 24343 

ft 



25426 
ft 22482 
ft 
tf 
ft 
ft 23116 

ft 
It 
ft 23061 

23043 ft 
tt 
ft 



ft 23570 
24810 



ft 



ft 



24754 
24443 



24945 25037 25162 
24501 24533 



25284 



25426 
22486 



24821 



24847 



25426 25426 25474 25474 25474 25474 



23180 ft 



25517 ft 
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CS. MAT. R1. GETS. VA.CL 
CS. MAT. R2. GETS. 10-Q 
CS, MAT. R3. GETS. TMP2 
CS.MAT.SET.FPDGFF 
CS.MAT.SET.FPrOFF,-1 
CS.MAT.TMP5 
CS.MAT.TMP5.-I 
CS.MAT.UNP.1 
CS.MAT.UNP.L.S 
CS.MATCHC.PACK 
CS.MATCHC. UNPACK 
CS.MDR. MASK. SCAN 
CS.MDR. MASK. SPAN 
rS.M0V,BUT,FLAG1 
CS. MOV. PACK 
CS. MOV. PACK. 1 
CS. MOV. PACK. 2 
OS. MOV. PACK. BEGIN 
CS. MOV. R4. GETS. 
CS. MOV. R5. GETS. 
CS. MOV. UNPACK 

C S. MOV, UNPACK. 1 

CS. MOV. UNPACK. 3 

CS, MOV, UNPACK. 4 

CS.MOV.VA.END.IN.OO 

rS.MOVT.DEC.PC 

CS.MOVT.DEC.VA 

CS.MOVT.RS.GETS.VA 

CS.MOVTC.TUC.BACK 

CS.MOVTC.TUC.FIN 

CS,MOVTC.TUC.TMP10-0 

CS.MTCFOB 

CS.MTC.FOB.PRE 

CS.MTC.R2 0.IRD1 

CS.MTC.VA" 

CS.MTC.WR 

CS.MTUC.END 

CS.MVT. FINISH 

CS.OS.LOC 
CS.OS.LOCC.SKPC 

CS.OS.LOCC.SKPC.I 

CS.OS.MATCHC 
CS.0S.MATCHC.1 
CS. OS. MOV. CMP. IN 
CS. OS. MOV. CMP. INT 
CS,OS,MOVC3.CMPC3 

CS.OS.MOVC3.CMPC3.1 

CS.OS.MOVC5.CMPC5 

CS.OS.MOVC5,C«PC5.1 



24504 


H 24552 






















24509 


24555 tt 






















24537 


2454? ft 






















22731 


24483 ff 






















24420 


n 24486 


24576 


25383 


















24454 


# 24481 






















24423 


24475 # 






















25364 


25374 # 






















25308 


25316 # 






















39026 


ti 






















25355 


ti 25433 


25435 


25433 


25433 
















24216 


24223 ft 






















24221 


24254 ft 






















23211 


23336 ft 






















25050 


23107 


23187 


39036 tt 


















24658 
24661 
23031 


tt 24665 
24667 ft 
23035 






















23039 


23096 


23168 


23172 


23176 


24627 tt 


39039 








22926 

*% *% ^\ 'v ' 


tt 23065 


23231 


23270 


23339 


23354 














2293o 
24733 


22944 tt 
ft 25440 


25440 


25440 


25440 


25447 


25447 


2^Ui,7 


25447 


25454 


25454 


25454 


25454 


25460 


25460 


25460 


25460 
















24770 


24776 # 






















24802 


24813 tt 






















24816 


24822 ft 






















22965 


22981 


23071 / 


f 


















23532 


23548 ft 






















23551 


23560 ft 






















23490 


tt 23515 






















23008 


23434 tt 






















23219 


tt 23558 






















23222 


23567 tt 






















23475 


23524 tt 






















23465 


23518 tt 






















22643 


23507 tt 


24561 




















23450 


23454 


23462 t 


t 


















23079 


23447 tt 


23541 


23563 


24869 
















23358 


23481 ft 


23574 




















23545 


23553 tt 






















22681 


ft 25314 


25326 




















22650 


tt 25429 


25429 


25429 


25429 


25429 


25429 


25^^77 


25^77 


25477 


25^77 


25477 


25477 
22657 
25478 
22695 


tt 25430 


25430 


25430 


25430 


25430 


25430 


25478 


25478 


25478 


25478 


25478 


ft 25436 


25436 


25436 


25436 


25436 


25436 












22702 


tt 25437 


25437 


25437 


25437 


25437 


25437 












22436 


22443 ft 






















22433 


ft 225^7 






















22415 
25443 
22^22 
25444 
22494 
25450 
22500 


tt 25415 


25415 


25415 


25415 


25415 


25415 


25443 


25443 


25443 


25443 


25443 


tt 25416 


25416 


25416 


25416 


25416 


25416 


25444 


25444 


25444 


25444 


25444 


ft 2Si*22 


25422 


25422 


25422 


25422 


25422 


25450 


25450 


25450 


25450 


25450 


tt 25423 


25423 


25423 


25423 


25423 


25423 


25451 


25451 


25451 


25451 


25451 
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CS.OS.MOVTC.MOVTUC 

CS.OS.MOVTCMOVTUC.l 

CS.OS.MOVTC.TUC.CONT 
CS.OS.R5.VA.GET,TMP2 
CS.OS.SCANC.SPANC 

CS.0S.SCANC.SPANC.1 



CS.OS.SCSP.BEG 

CS, PC. GETS. PC-1. SCAN 

CS.PC.GETS.Rl 

CS.PLK.MOV 

CS.PCK.MOV.l 

CS.R0-1.F0R 

CS.RO.D.GETS.RB+I.SC.SP 

CS.RO. GETS. .^0+10 

CS.R1.GETS.PC 

CS.RKGETS.PC.SCAN 

CS,R2.GETS.DELPC.R2 

CG.SC. SPAN. PACK 

CS.SC. SPAN. PACK. BEG] 

CS.SC. SPAN. UNPACK 

CS.SCSP 

CS.SCSP.EXIT 

CS.SCSP.ro. INC 

CS.SCSP. SPL 

CS.SK 

CS.SK.EXJT 

CS.SRCADD.VS.PESTADD 

CS.UNP.CMP,C*^S1 

CS.UNP.GET.R3 

CS.UNP.MOV 

CS.UNP.M0V.1 

CS.UNP.MOV.MTC 

CS.'JNP.TMPIO.IS.NEG 

OS.ADDPA 

DS.ADDPA.AOD 

DS.ADDP4.ADD.SPL 

OS. ADDP^. FLAGS 

DS.ADDPA. FLAGS. SIGN 

OS.ADDP^.OPC 

OS. AODPA. OPCODE 

DS.AODPA.REE 

DS.AOOPA.REWR 

0S.A00PA.SRC1 

0S.A0DP4.SRC1SGN 

0S.ADDPA.SRC2 

DS.A00PA.SRC2SIGN 

DS.AOOPA.SUB 

DS.AD0P4.SUB.SPL 

DS.ADDPA, WRITE 

0S.APPP6 
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25A51 

2255A 

25A63 

22559 

2546A 

22521 

2262^ 

2259A 

25^8A 

22600 

25A85 

22635 

24191 

25031 

24638 

2A641 

23527 

24236 

23484 

24970 

:4ZA3 

22447 

39018 

25158 

25194 

22638 

22640 

24187 

24202 

22688 

24369 

22921 

25110 

24844 

24839 

24855 

24866 

24775 

26154 

26700 

26671 

26637 

26875 

26589 

26653 

26576 

26627 

26583 

26604 

26616 

26640 

26705 

26679 

2tll2 

26415 



# 25457 

# 25458 

a 22586 
22722 

# 25470 



n 



AT 



» 



25458 25458 



22770 # 
25470 25470 



tf 25471 25471 25471 



25457 25457 25457 

25458 25458 25458 

25470 25470 25470 

25471 25471 25471 
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25463 25463 

25464 25464 

25484 25484 

25485 25485 



tt 



25215 
24241 
25204 
24651 
24653 
23533 
24265 
23512 
25250 
24251 
22717 

39020 

25467 

24193 

24246 

24228 

24206 

24363 

24377 

22962 

25126 

24860 

24852 

24871 

24873 

25076 

26516 

26715 

26675 

26869 

26893 

26601 

26668 

32177 

26643 

26591 

26612 

26621 

26650 

26710 

26683 

26787 

33.-^61 



tt 



24248 H 

25289 25386 ft 



25392 tt 
227^3 ft 

25467 25467 25467 25481 25481 25481 ^5481 



24259 
24213 ff 



2i*B7t, ft 



25399 ft 

26575 ft 

26756 26741 

26696 ft 
ft 26884 26888 
ft 26900 
ft 



tt 
tt 
tt 
tt 
tt 

26731 26746 

26727 tt 
tt 26824 

33261 33261 



26755 tt 
26896 27337 



26806 tt 
33261 33261 



33261 33330 53330 33330 33330 33330 
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0S.ADDP6.2 



DS,A0DP6.EXIT 
DS,ADDP6.EXIT.? 
DS.ADDP6.LEN 
DS.ASHP 
DS.ASHP.2 
DS.ASHP. BYT, BIG 
DS.ASHP, BYT. BJG. 2 
DS.ASHP. BYT. SHF 
DS.ASHP. BYT. SPL 
DS.ASHP. CNT 
DS.ASHP. CSIGN 
DS.ASHP. DONE 
DS.ASHP. FLAGS 
DS.ASHP. INIT 
DS.ASHP. INTC 
DS.ASHP. LENGTH 
DS.ASHP.LOOP.SGN 
DS.ASHP. LOOP. SPL 
DS.ASHP. NIB 
DS.ASHP. NIB. BIG 
DS.ASHP. PRE. READ 
DS.ASHP, REE 
DS.ASHP. SIGN 
DS.ASHP, SIGN. 2 
DS.ASHP. SOURCE, JN 
DS.CCPCIRD1 
DS.CMPP,-0+0 
DS.CHPP.EXJT 
DS.CMPP.EXTl 
DS.CMPP. FLAGS 
DS.CMPP. FLAGS, OK 
DS.CMPP. REE 
DS.CMPP. SRC1.1 
DS.CMPP. SRC1.? 
DS.CMPP. SRC1.2A 
DS.CMPP.5RC1. 3 
DS.CMPP, SRC1.3A 
DS.CMPP.SRC1.A 
DS.CMPP, SRCI.SGN 
DS.CMPP, SRC2 
DS,CMPP.SRC2.S1GN 
DS.CMPP, SUB. 1 
DS.CMPP. SUB. 2 
DS.CMPP. SUB. 2A 
DS.CMPP. SUB. 3 
DS.CMPP.SUB.3A 
DS.C/^PP.SUB.LAS 
DS.CMPP3 
DS.CMPP*:. 
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33330 

33357 

26A33 

33331 

33358 

26A80 

26501 

26A29 

3U08 

3U19 

31588 

31618 

31575 

3155A 

3U91 

3U94 

31579 

28859 

3U70 

3U61 

3U16 

31523 

31535 

31549 

31650 

31505 

51A90 

31675 

3170A 

31518 

25725 

25997 

26019 

26011 

25932 

2595*; 

25792 

25801 

25818 

25822 

25828 

?5833 

25838 

25843 

25859 

25797 

25886 

25896 

25901 

25907 

25913 

25921 

25644 

26086 

33282 



33344 33344 33344 33344 33344 33344 33357 33357 33357 33357 33357 



tt 



ft 



ft 



33262 
33345 

26483 

26507 

26462 

33268 

33269 

31615 

31624 

31585 

31572 

31498 

31502 

31671 

31715 

31477 

31467 

31453 

31531 

31546 

31647 

31657 

31512 

32163 

31701 

31708 

31525 

26871 

26003 

28866 



25951 ft 
25992 ft 
25804 ft 
25815 ft 
25825 ft 
25830 ft 
25835 ft 
25840 ft 
25846 ft 
25848 
25866 ft 
25882 ft 
25893 ft 
25904 tt 
25909 tt 
25917 ft 
25923 ft 
25929 # 
25788 ft 
33254 
33350 



33262 
33345 



tt 
tt 
ft 
ft 

tt 
ft 

ft 
ft 
ft 
tt 
ft 
tt 
ft 
ft 

ft 

tt 



33262 
3334 S 



26486 26494 ft 



33268 
33269 



31604 
31509 
31738 



33268 
33269 



31635 
tt 31745 



33262 
33345 



35268 
33269 



33262 
33345 



33262 
33345 



33331 
33358 



33331 
33358 



33331 
33358 



33331 
33358 



33331 
33358 



33268 33268 

33269 33269 



31753 31757 



31717 ft 



26880 
26027 



tt 



31740 31748 31773 tt 



32082 32124 



25855 tt 



26241 
35254 
33350 



26284 
33254 
33350 



33254 35254 35254 
33350 33350 33350 



33282 33282 33282 33282 33282 
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DS.CMPPA 
DS.CMPPA 
DS.CMPPA 
OS.CMPPA 
0S.CMPP4 
DS.CMPPA 
DS.CMPPA 
DS.CMPP4 
DS.CMPPA 
DS.CMPPA 
DS.CMPPA 
DS.CMPPA 
DS.CMPPA 
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.3A 

.ADDA 

.ADDA.1 

.CI 

.EL0P.1L 

.EL0P.2L 

.FREE2 

.LI 

.LOP 

.LOP.SPL 

.PRELOP 

,REE 

.S2 



DS.CMPPA. S3 
DS.CMPPA. UNEQ.CC2 
DS.CMPPA. UNEQ.S6N 
DS.CMPPA. UNEQ.SPL 
DS.CVT.PACK 
DS.CVTLP 
DS.CVTLP.10 
DS.CVTLP. 100 
DS.CVTLP. 20 
DS.CVTLP. 30 
DS.CVTLP. AO 
DS.C^'fLP.AS 
DS.CVTI r\50 
DS.CVTLP. /O 
DS.CVTLP. SO 
OS.rvTi P.pi 

OS..VTlH.^i 

P*,.CV:[ P..'" 



iS.'^VTlf-. 

l^S.LVTlP. 

uS.v.vnP. 

DS.CVFLP. 

DS.LVTLP. 

DS.CVTLP. 

DS.CVTLP. 

DS.CVUP. 

PS.CVHP. 

DS.CVTLP. 

DS.CVTLP. 

DS.CVINP 

DS.CVTNP. 

DS.CVTNP. 

DS.CVTNP. 

DS.CVTNP. 

DS.CVTNP. 

DS.CVTNP. 

DS.CVTNP. 

DS.CVTNP. 

DS.CVTNP. 



>^ 

iHi, ^.JVFIW 

t^ONt: 

I OOP 

NGN. 0. DIGIT 

OVfLW 

SIGN 

SHCLFN 

WRi .Li'TE 

WRT.Dbl 

WTI.LONG 

50 

60 

80 

90 

CHK.10 

CHK.BAD 

CHK. INPUT 

CHK.OVFLW 
CONVERT 



26181 

26131 

261A3 

26136 

26271 

26250 

2622A 

26177 

26300 

26303 

26193 

26133 

26093 

33283 

26111 

2635A 

26338 

263A6 

390A1 

29A55 

29A67 

29698 

29A70 

29A95 

29508 

29A82 

29520 

29556 

29567 

29585 

29579 

29660 

296A5 

29680 

29703 

29552 

29752 

29A97 

295A6 

29575 

29525 

29535 

29700 

29628 

296A7 

30202 

30590 

306A1 

30691 

3071A 

30772 

30596 

30681 

30581 

30586 



ft 



ff 



26221 

261A0 

261A8 

26166 

26322 

26318 

26235 

26196 

26330 

26328 

26198 

32100 

33255 

33351 

26118 

26368 

263A3 

39117 

33290 

29A7A 

29723 

29A76 

29500 

29517 

29522 

29527 

29563 

29609 

29590 

29617 

2966A 

29651 

29686 

29712 

29560 

29768 

29530 

29550 

29582 

29532 

295A0 

29736 

2963A 

2969A 

30A81 

3060A 

30662 

30696 

30721 

30778 

30766 

30693 

30593 

30626 



# 



26256 



26291 ff 

33255 
33351 



39123 
33290 

29728 It 

29506 ft 



ft 
ft 

ft 
ft 
ft 
ft 
ft 



33255 
33351 



33255 
33351 



33255 
33351 



33255 
33351 



33283 33283 33283 33283 35283 



33290 33290 33290 33290 



29595 

29670 
29682 ft 

29719 ft 



29771 ft 



29600 29605 
29677 ft 



29613 ft 



30562 ft 
30702 ft 



30658 ft 
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DS.CVTNP.FILL 


30611 30620 30628 # 










DS.CVTNP. FILL. DONE 


30622 ft 30636 










DS.CVTNP.LOOP 


30665 30674 30677 ft 


30725 








DS.CVTNP.NON.ZERO 


30687 it 30700 










DS.CVTNP. RETURN 


30653 tt 30756 30760 










DS.CVTNP. SINGLE 


30645 30670 30729 tt 










DS.CVTNP. SINGLE, 10 


30747 30753 ft 










DS.CVTNP. STORE. ZERO 


30616 tt 30632 










DS.CVTNP. STRIP. ZEROS 


30577 tt 30601 30787 










DS.CVTPL 


29806 ft 33296 33296 


33296 


35296 


33296 


55296 


DS.CVTPL.02 


29812 tt 33297 33297 


33297 


33297 


33297 


33297 


DS.CVTPL. 20 


29843 29852 tt 










DS.CVTPL. 30 


29877 29889 tt 










DS.CVTPL. 50 


29931 29966 ft 










DS.CVTPL. CHECK. OVFLW 


29350 29866 tt 










ds.cvtpl.clear.ro 


29982 29989 tt 










DS.CVTPL, CLR.R3 


30046 30052 ft 










DS.CVTPL. convert 


29873 29882 29892 


29897 tt 


29907 






DS.CVTPL.END.CONVcRT 


29860 29886 29917 tt 










DS.CVTPL. IRD1 


30017 it 30054 31313 


31780 








DS.CVTPL, loop 


29879 ft 29912 










DS.CVTPL. NE6.0VR 


29950 29971 # 










DS.CVTPL. NO. OVFLW 


29954 29969 29974 


29979 tt 








DS.CVTPL. OVERFLOU 


29977 29984 ft 










DS.CVTPl .SKIP.7ER0S 


29839 tt 29856 










DS.CVTPL. UNPACK 


30023 ft 33293 33293 


35293 


35293 






DS.CVTPL. WRT,DST 


29992 29998 tt 










DS.CVTPN 


30105 30352 30820 ti 










DS.CVTPN.20 


30853 30876 tt 










DS.CVTPN. 40 


30849 30881 ft 










DS.CVTPN. CONVERT 


30837 30890 ft 










DS.CVTPN. CONVERT. 10 


31040 31044 31046 tt 










DS.CVTPN. CONVERT. 20 


31049 31055 ft 










DS.CVTPN. EVEN. LEN 


30884 30893 30900 tt 










DS.CVTPN. INC. VA 


30959 30965 tt 










DS.CVTPN. LAST3 


30942 30955 tt 










DS.CVTPN, LOOP 


30909 30928 tt 30974 


30978 








DS.CVTPN. ODD. LEN 


30906 tt 










DS.CVTPN. RETURN 


30888 30934 it 30968 


31058 








DS.CVTPN. SINGLE 


30904 30911 tt 31062 










DS.CVTPN. SINGLE. WRT 


50915 30919 30921 tt 










DS.CVTPN. STRIP. LAST 


31014 31036 * 










DS.CVTPN. STRIP. LOOP 


30992 30995 tt 31034 










DS.CVTPN. STRIP. MORE 


31002 31009 31021 


31026 


31030 


ft 




DS.CVTPN. STRIP. OVFLW 


30998 31005 it 










DS.CVTPN. STRIP, SNGLE 


30984 31017 tt 










OS, CVTPN.SiRIP. ZEROS 


30833 30980 ft 










DS.CVTPN. WRT. LONG 


30948 30970 it 










DS.CVTPN. WRT. ZERO. LP 


30865 30871 it 










DS.CVTPN, WRT. ZEROS 


30846 ft 30875 30879 










DS.CVTPS 


30322 it 33316 33316 


35516 


33516 


33316 


35516 


OS. fVTPS. 02 


30529 tt 33317 33317 


33317 


33317 


33317 


55317 


DS.CVTPS. CONVERT 


30349 tt 










DS.CVTPS. FIX. R3 


50384 30392 30396 


30398 ft 








DS.CVTPS. RESTART 


30340 tt 31249 
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DS.CVTPS.SETCC 


3037^ 30380 30382 


tt 30388 








DS.CVTPS.WRT.SIGN 


30360 30365 30367 


tt 








DS.CVTPT 


30081 # 33309 35309 


33309 


33309 


33309 


33309 


DS.CVTPT.02 


30087 tt 33310 33310 


33310 


33310 


33310 


33310 


DS.CVTPT. 10 


30123 ft 










DS.CVTPT, 20 


3011^ 30135 # 










DS.CVTPT. RESTART 


30102 ft 31257 










DS.CVTPT. SETCC 


30111 tt 










DS. CVTSP 


30A25 ft 33323 33323 


33323 


33323 


33323 


33323 


DS. CVTSP. O.DEST 


30^92 30529 tt 










DS. CVTSP. 02 


30A31 ft 53324 3332A 


33324 


33324 


33324 


33324 


DS. CVTSP. 20 


30457 30A61 30466 


ft 








DS. CVTSP. AO 


30485 30493 ft 










DS. CVTSP. RESTART 


30478 ft 31253 










DS. CVTSP. SETCC 


50510 30516 ft 










DS.CVTTP 


30172 tt 33302 33302 


3^302 


33302 


33302 


33302 


DS.CVTTP,02 


30178 fi 33303 33303 


33303 


33303 


33303 


33303 


DS.CVTTP.CHK.SJGN 


30244 30259 tt 










DS.CVTTP. DLEN.O 


30255 30293 ft 










DS.CVTTP. LEGAL. SIGN 


30230 30235 tt 










DS.CVTTP. MINUS 


30269 tt 30277 










DS.CVTTP. PLUS 


30211 30263 tt 










DS.CVTTP. RESTART 


30199 ft 31261 










DS.CVTTP. SETCC 


30218 ft 30296 30521 










DS.CVTTP. ZERO. SRC 


30208 tt 










DS.CVTXX.PACK 


31161 ft 39044 










DS.CVTXX. SETCC 


30127 30132 30133 


30142 


30401 


31283 


ft 31295 


DS.CVTXX. SETCC. 06 


30267 30286 30290 


30532 


30536 


31288 


ft 


DS.CVTXX. SETCC, 07 


31297 ft 










DS.CVTXX. SETCC. 08 


30273 31303 tt 










DS.CVIXX. SETCC. 10 


31286 31291 31307 


tt 








DS.CVTXX. SETUP 


30571 30823 31106 


ft 








DS.CVTXX. UNPACK 


31212 ft 33299 33299 


33299 


33299 


33306 


33306 




33313 33320 33320 


33320 


33320 






DS. DIVIO 


27023 27044 31653 


32231 tt 








PS. DIVIO. DIVP 


28105 28116 32194 


ft 3t.'625 








DS.DIVP 


26489 27663 ft 










DS.DIVP.8AD 


27770 28863 tt 29121 










DS.DIVP. CC 


28568 28762 ft 










DS.DIVP.CC.DRSGN 


28793 28803 ft 










DS.DIVP.CC.DVSGN 


28770 28779 28786 


ft 








OS. DIVP. CC. EXIT 


28810 28824 28828 


28832 


28844 


tt 




DS.DJVP.CC.QNP 


28806 28821 tt 










DS.DIVP.DIGSHF 


28091 28114 ft . 










DS.DIVP.DRDV 


27855 27882 it 










DS.DIVP.DRSGN 


21'f2k 27734 H 










DS.DIVP,DV,SHF 


2S070 28084 tt 










OS.DIVP.DVJN,! 


27753 27785 ft 










DS. DIVP. DVIN. DIG 


27797 2/811 tt 










DS, DIVP, DVIN. INT 


27762 tt 277SB 










DS, DIVP, INI 


27683 27690 ft 










DS.DIVP. JNIA 


27680 ft 27tB7 










DS.DIVP, IN2 


27701 27707 tt 










DS.DIVP. ML. DIGIT 


28490 28504 tt 










OS.DIVP.ML.OVC 


28607 28637 28641 


28670 


28684 


tt 
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DS.DIVP.ML.Q 


28538 28580 # 




OS.DIVP.ML.QI 


28583 28630 H 




DS.DIVP.ML.S 


28A28 28455 tt 28511 




DS.DIVP.ML.S.CON 


28462 28520 # 




OS.DIVP.ML.S.HIG 


28534 28552 # 




DS.DIVP.ML.S.L 


28458 28467 n 




DS.DIVP. ML. SHIFT 


28559 28574 28687 


28701 tt 


DS.DIVP.ML.SKiP 


28470 28482 # 




DS.DIVP, ML. TO 


28451 # 28750 




DS.DIVP, ML. ZER 


28594 28619 28623 


28633 28658 tt 


DS.D1VP.ML.2ER.1 


28661 28667 # 




DS.DIVP, ML. 2WR 


28598 28615 ft 




DS.DIVP.MT.FILL 


27890 27935 tt 




DS.DIVP.MT.nLL.3B 


27946 27977 tt 




DS.DIVP.MT.F1LL.3B.1 


27980 27987 tt 




DS.DIVP.MT.FILL.L 


279S0 28001 ft 




DS.DIVP.MT.FILL. L.I 


28004 28011 tt 




DS.DIVP.MT.FILL. LI 


28018 28025 tt 




DS.DIVP.MT.FILL.W 


27942 27957 tt 




DS.DIVP. MT.LOAH 


27V38 27965 27996 


28036 tt 28079 


DS.DIVP.MT, LOAD. INT 


28041 tt 




DS.DIVP.MT.LOAD.LW 


28061 28073 ft 




DS.DIVP.MT.LOAD.SPL 


28039 28058 tt 




DS.DIVP.MT. SHIFT 


28103 tt 




DS.DIVP, MT1 


27839 27866 tt 




DS.DIVP. Mr2 


27S^9 27870 ft 279 16 




DS.DIVP, MT3 


27859 27874 tt 




DS.DIVP.PCK.12 


2772Q 27775 27779 


27968 tt 27984 28008 28049 


DS.DIVP.PCK.12.C0N 


27971 28022 28939 


tt 


DS.DIVP.PCK.12. PRE 


27718 tt 27712 




DS.DIVP, PCK.S'i 


28218 28969 n 




DS.DIVP.PCK,^ 


28312 28951 # 




DS.DIVP. PRE, STACK 


27923 28119 tt 




DS.DIVP. PRE. STACK. 1 


28110 28123 tt 




DS.DIVP. QFIX 


28167 28205 tf 




DS.DIVP.QFIX.1 


28208 28238 U 




DS.DIVP. QFJX.FIL 


28279 28294 H 28334 




DS.DIVP. QFIX. FIL.CK 


28285 28320 tt 




DS.DIVP. QFIX. FIL.CKl 


28324 28331 ^ 




DS.DIVP. QFIX. FLAGS 


28253 28261 ^ 




DS.DIVP. QFIX. PRE. SS 


28300 ^ 28338 




DS.DIVP. QFIX. SPL 


28264 28275 tf 




DS.DIVP. REE. 


28414 # 29167 




DS.DIVP.REE.1 


27698 # 29185 




DS.DIVP. REE. 2 


27735 » 29238 




DS.DIVP. REE. 5 


28206 n 2925B 




DS.DIVP, REE. A 


2b27t tt 29285 




DS.DIVP. SS 


28303 28307 28392 


tt 


DS.DIVP. STACK 


28144 28149 tt 




DS.DIVP, STACK, INT 


28155 28174 tt 




DS.DIVP. STACK. LOP 


28157 tt 28172 




DS.DIVP. STACK. WR 


28160 28164 tt 




DS.DIVP, THPSPL 


27801 27814 27825 


tt 


DS.DIVP. TMPSPL.1 


27835 27842 tt 




DS.DIVP, TMPSPL, 2 


27B^S 27B52 tt 
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DS.DIVP.UNP 

DS.OIVP.UNP.O 

DS.01VP.UNP.1 

DS^DIVP.UNP.? 

DS.DIVP.UNP.2.END 

DS.0IVP.UNP,3 

DS.DIVP.UNP.^ 

DS.DIVP.UNP.CO.ObA 

DS.D1VP.UNP.CO,05A.C 

OS.DIVP.UNP.C0.03AEX 

DS.DIVP.UNP.C0.03ALC 

0S.DIVP.UNP.CO.03ALO 

DS.D1VP.UNP.C0.03ALP 

DS.DS.PCK.CMPP3A 

OS.DS.PCK.CMPPA 

DS.DS.PCK.GPRO 

DS.DS.PCK.GPRO.CON 

US.DS.PCK.GPRO.CON.A 

DS.DS.PCK.GPR2.2-3 

DS.DS.PCK.GPR2.3CON 

DS.DS.PCK.MULP 

DS.DS.PCK.MULP.EX 

DS.DS.UNP 



DS.DS.UNP.2 
DS.DS.UNP. CMPP3A 
DS.DS.UNP. CMPPA.O 
DS.DS.UNP. NASH 
DS.INC.VA.BY.2 
DS.MOVP 

DS.MOVP.^ 

DS.MOVP. P.PSIC 
DS.MOVP. EXIT 
DS.MOVP. FLAGS 
DS.MOVP. INIT 
DS.M0VP.1NIT.2 
DS.MOVP. REE 
DS.MOVP. SIGN 
DS.MOVP. STATE. INT 
DS.MOVP. WRITE 
DS.MUL10 
DS.MULP 
DS.MULP.2 
DS.MULP. END 
DS.MULP. FINISH 
DS.MULP. FINISH. 1 
DS.MULP. FINISH. 2 
DS.MULP. FINISH. SIGN 
DS.MULP. LOPl 
DS.MULP. LOPl.O 
DS.MULP. LOPl. 1 
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29072 

29130 

291 3A 

29138 

2922A 

29U2 

29U6 

29156 

29366 

29392 

29398 

29389 

29381 

31899 

31918 

31875 

31851 

31855 

31869 

31879 

31936 

31862 

32027 

33265 

35334 

33354 

52055 

32068 

32090 

32U0 

30857 

25598 

33337 

25605 

33338 

25626 

25710 

25687 

25630 

25640 

25646 

25656 

25650 

25677 

27357 

26608 

27014 

27098 

27293 

27316 

27355 

27344 

27110 

27161 

27165 



tt 



ff 



33327 
29152 
29174 
29344 
29232 
29244 
29266 
29250 
29374 
.'^9419 
29407 
29416 
29395 
39091 
39083 
39076 
31915 
31902 
31893 
39071 
39075 
31948 
33251 
33272 
33341 

32059 
32078 
32109 
32170 
30861 
33275 



33327 33327 33327 



29269 29332 # 



39079 
59067 



J3251 
33272 
33341 



332M 
33272 
35541 



33251 33258 
35272 33279 
33341 33347 



33258 
33279 
33347 



33258 
33279 
33347 



33258 
33279 
33347 



33265 
33334 
33354 



3326*^ 33265 
33334 33534 
53354 33354 



32072 32129 ^ 



31346 
33275 



ft 



ff 35276 33276 



ff 



25632 
25723 
25707 
25637 
25645 
32064 
25674 
25658 
25681 
27361 
27005 
27020 
27286 
27313 
27323 
27354 
27572 
27272 
27195 
27204 



25728 
25714 



33275 
33276 

25718 



35275 
33276 



33275 
33276 



35275 
33276 



33537 33337 33337 
33338 33338 33338 



33337 33537 

33338 33338 



25689 
31659 



ff 



31662 32268 ff 
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DS.MULP.LOPl.2 27169 

DS.MULP.LOP1.23 27217 

0S.MULP.L0P1,3 27173 

DS.MULP.L0P1.ALUS 27197 

0S.MULP.LOP1.END 27157 

DS.MULP LOPI.MUI. 27118 

DS.MULP.L0P2 2708A tf 

D5.MULP,LOP2.2 27087 

DS.MULP.L0P2.L00P 27289 

OS.MULP.MUL 271^1 

DS.MULP. MUL.DD 27^36 

DS.MULP.MUL.EXIT 27A42 

DS.MULP.MUL.EZER 27A28 

DS.MULP.MUL.LOP 27A25 H 

DS.MULP. READ 27059 

DS.MULP. SRC2BIN 27102 

DS.MULP. TOP 27063 

US. READ 25661 

DS.READ.2 32372 

DS,READ,3B 32^04 

DS.READ.5B.1 32A75 

DS.r!EAD.3B.2 32A9I 

DS. READ. BYT 32396 

DS. READ. BYT. 1 32^35 

DS.RfcAD.DlVP.DR ?r/\)b 

DS. READ. EX 324-^6 

DS.READ.EX.D 32556 

DS.READ.EX.D.O 32591 

DS.READ.EX.D. 1 32595 

DS.READ.EX.D. 2 32509 

DS.READ.EX.D. EX 32639 

DS.READ.EX.D.EX.r 32720 

DS.READ.EX.D. I OP 32652 ft 
DS.READ.EX.D. LOP. END 32664 

DS.READ.EX.D.L0P1 32635 

DS.READ.EX.D.L0P2 32645 

DS.READ.EX.D.L0P3 32655 

DS.READ.EX.D.Ln6 32659 

DS.READ.EX.D.LT8 32649 

DS.READ.EX.D. SET 32603 

DS.READ.EX.R 32551 

DS.READ.EX.SPL 32537 

DS. READ. LONG 32408 

DS. READ. LOP 32393 tt 

DS. READ. MID 32412 

DS.READ.WRO 32400 

DS.READ.WRD.1 32456 

DS.SR.123SWP 32196 

DS.SR.18 27960 

DS,SR.18.C0N 33147 

DS.SR.21 28406 

DS.SR, 22 28718 

DS.SR.23 28730 

DS.SR. 24 28758 

DS.SR. 25 28714 



27214 

27231 

27224 

27207 

27179 

27^22 

27304 

27095 

27296 

27415 

27444 

27463 

27439 

27455 

27046 

27492 

27069 

25806 

32382 

32472 

32480 

32496 

32432 

32440 

29^14 

32467 

32584 

32605 

32609 

.)2615 

52671 

52725 

52687 

32680 

32642 

32652 

32661 

32704 

32699 

32622 

32561 

32548 

32523 

52518 

32509 

32455 

52461 

32211 

28013 

35155 

28979 

33180 

53188 

35196 

28754 



tt 
tt 
ft 
tf 

ft 

tt 
tt 
tt 
tt 
ft 
tt 
tt 
tt 
tt 
tt 

ft 

tt 
tf 



27252 
27183 
27126 



ft 



27187 
27134 



ft 



27259 27269 ft 



25869 25873 26593 26645 27048 31527 32369 ft 32375 



32502 



32533 tt 



32702 32717 tt 



35227 ti 
33144 tt 

33162 tt 



33205 ft 



V-- 
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DS.SR.26 

DS.SR.28 

DS.SR.A56SWP 

DS.SR.BIN.MULIO. 

DS.SR,BIN.MUL10,.2 

DS.SR.6PR0IN. FLAGS 

DS. TABLE. ADDR 

DS. WRITE 

DS. WRITE. 3B 

OS. WRITE. 38. NZ 

DS. WRITE. 38. OUT 

DS. WRITE. BYT 

DS. WRITE. BYT. EV 

DS. WRITE. BYT. EX 

DS. WRITE. BYT. OUT 

DS. WRITE. EXIT 

DS. WRITE. EXIT. OV 

DS. WRITE. EXIT. OV. 6 

DS. WRITE. LNG 

DS. WRITE. LNG.EV 

DS. WRITE. LNG. EX 

DS, WRITE. LOP 

DS. WRITE. LOP. 1 

DS. WRITE. MID 

DS. WRITE. MID. 2 

DS. WRITE. WRD 

DS. WRITE. WRD.eV 

DS. WRITE. WRD. EX 

DS. WRITE. WRD. OUT 

ED, 00-0^ 

ED.AO-'^^ 

ED. ADJUST. INPUT 

FD. ADJUST. LOOP 

ED. ADJUST. OVERFLOW 

FD. ADJUST, PI 

FD.ADJUST.SET.ee 

ED. BLANK. ZERO 

ED. BLANK. ZERO.LOOP 

ED. BLANK. ZERO. PAeK 

ED.DONE.OS.EVAL 

ED.EDITPC 

ED.EDITPC.O? 

ED.EDITPe.lO 

ED. END. FLOAT 

ED. EXIT 

FD. EXIT. 10 

ED. FILL 

ED. FILL. LOOP 

ED. FILL. P? 

ED. FLOAT 

ED. FLOAT. 100 

FD.FI OAT.CHK.PSLC 

FD. FLOAT. LOOP 

ED. FLOAT. PI 

ED. FLOAT. P^ 
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29181 

289A1 

32233 

27503 

27A99 

28A02 

30109 

25692 

32837 

32992 

53002 

32829 

32879 

32889 

32916 

32926 

33061 

33078 

32840 

53027 

33031 

32820 

32815 

328A^ 

32858 

32b35 

32938 

32965 

32942 

33645 

53624 

33814 

33994 

33996 

34005 

53999 

55806 

33896 

33908 

55551 

55465 

55480 

55515 

55716 

55711 

54565 

55669 

34072 

3408? 

53677 

54277 

34275 

54243 

34237 

34251 



tt 



If 



ft 



tf 



29235 

33169 

32248 

27513 

33117 

33242 

50206 

26790 

32989 

32999 

35009 

52876 

52900 

32G94 

32925 

52950 

35071 

35083 

35024 

55054 

33044 

52867 

52826 

32855 

32865 

32935 

52945 

52970 

52948 

55/09 

55774 

55990 

34001 

34022 

54015 

54051 

55891 

55904 

55914 

547. J 

35520 
5575S 
54555 
54570 
34065 
54078 
34751 
34235 

34283 
34260 
54247 
54745 



ft 



29254 29281 55126 tf 



52271 
27517 



51551 ff 
26794 



32915 ff 
52979 
5509^ ff 



ff 
ft 
ft 
tf 
ft 

ft 

ft 

ft 

.i 

tt 

52871 

tf 

tt 

tt 

It 53019 

ft 

32976 ft 
32961 ff 

tt 

tt 

tt 

tt 34058 

tt 34733 

tt 

tt 

34755 
ff 



52284 33215 It 

27526 27550 27534 53113 ft 



26848 26853 27375 27379 31725 31728 52788 ft 



34775 
34776 



33047 33058 tt 



32984 



54775 
54776 



54775 
54776 



34775 54775 
54776 54776 



tt 34748 
It 34089 

tt 

ft 

tt 54729 
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ED, FLOAT. SIGNir 


34256 34271 ff 
















ED. FLOAT. STORE 


34280 34?91 34312 ^ 
















ED. FLOAT. STORE. SIGN 


34287 34307 ft 
















ED. INSERT 


33802 33856 ft 
















ED. LOAD. SIGN 
ED. LOOP 


33788 33793 33817 ft 
33559 33569 ft 33722 


33728 


35742 


33783 


33823 


33828 


33836 


33894 33912 33942 


W f • ^^ ^^ V ■ 


34012 34025 34080 


34137 


34245 


34510 


34762 








ED. MINUS 


33535 33545 ft 
















ED. MOVE 


33673 34127 ft 
















ED. MOVE. CLEAR. 7 


34178 34183 ft 
















ED. MOVE. LOOP 


34135 ft 34150 
















ED. MOVE. PI 


34129 :4139 ft 1^725 
















ED. MOVE. P2 


34145 tt 3^^57 
















ED. MOVE. PACK 


34029 34-' -9 ft 34268 
















ED.MOVE.SIGNJF 


34147 341 5 ft 
















FD. MOVE. STORE 


34181 541 )0 ff 
















ED. MOVE. STORE. DIGIT 


34187 34V'5 ft 
















tD.MOVE.UNCONVERT 


34154 341. )5 tf 34264 
















ED. NOT. MINUS 
ED. PACK 


35/99 53826 ft 
53579 33633 33917 


54076 


34093 


34162 


34168 


34172 


34305 


34505 34592 ft 


ED. PACK. 10 


34595 34602 tt 
















ED. PACK. 20 


34605 tt 
















ED. POD 


35561 ft 35572 
















ED. POD. 10 


33563 33607 tt 
















FD.P0D.15 


35621 tt 34759 
















ED. POD. 16 


35627 ft 33960 
















ED. POD. 20 


53611 33635 ft 
















ED. POD. 30 


33639 53646 ft 
















ED. POD. 40 


33650 33657 tt 
















ED. READ 


34017 34141 34249 


34347 ft 














ED. READ. 10 


3^355 34366 ft 
















ED. READ. 50 


34365 54405 ft 
















FD. READ. DONE 


34573 34391 ft 
















ED. READ. FETCH. bYIE 


34369 34370 tt 
















ED. READ. FETCH. OK 


34380 54385 ft 
















ED. REPLACE. SIGN 


33810 35940 ft 
















ED.RESV.OPER 


33619 33654 33660 


34155 


34241 


34359 


34539 


34597 


ft 




El). SAVE. NEW. SIGN 


33820 33833 ft 
















ED. SIGN. FILL 


35542 55547 ft 
















ED. STORE 


55899 54068 34085 


54195 


34198 


34510 


34315 


34319 


34430 


ft 


ED. STORE. DONE 


34437 54444 tt 
















ED. STORE. NOiNT 


33732 33739 33859 


33863 


34487 


tt 34741 










ED.STORL.'iOINF.IO 


34492 ft 
















ED. STORE. ,>JOINT. DONE 


33953 34495 34507 ft 














i 


ED.SIORE.PACK 


34441 34460 ft 
















FD. UNPACK 


34652 ft 1(^772 34772 


34772 


34772 












ED. UNPACK. 0? 


34690 ft 34697 
















ED. UNPACK-. 05 


34693 34699 ft 
















FI.ADDD2.100 


^6762 16789 ft 16845 
















F I. ADDD2. 20 


16764 ft )t7^7 
















F I.ADDD2.40 


167/1 16774 tt 16812 


16827 


16957 












F1.ADDD2.MEM 


16784 tt 17663 1766? 

1/945 


17663 


1^825 


17825 


17825 


17U98 


17898 


17898 17943 17943 


f J .Ar-DD^.RFG 


16759 tf 17662 17662 


1/824 


17824 


1/897 


17897 


1/942 


17942 




Fi.ADDD3.20 


16820 ft 1/^5 17715 


17715 


17784 


17784 


17784 


17811 


1/811 


17811 
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FI,POLYF.70 

FI.POLYF.FPD.IO 

Fl.POl.YF.FPD. RES 

Fl.POLYFJPD.SAVE 

FI.POLYF.OFF 

FI.POLYFD.10 

FI.POLYFO.OFr 

FI,POLYF^,RES.10 

FI.P0LYFD.RW1 

FI.P0LYFD.RW2 

FI.P0LYF0,RW3 

F1.P01YF0.RW5. 5 

FI.P0LYFD.RW4 

FI.POLYFD.SET 

FP.ACBD 

FP.ACBD.IOO 

FP.ACBD. iOO 

fP.ACBD.A50 

FP.ACBF 

FP.ACBF.AOO 

FP.ACBF. A50 

FP.ACBF. 500 

FP.ACBF. 5?5 

FP.ACBF. 550 

FP.ACBF. 570 

FP.ACBF. 580 

FP.ADD.S1GN2 

FP.ADD.SIGN0P1 

FP.A0D.SJGNOP2 

FP.ADDD.PO 

FP.ADD0.25 

FP.ADDD,30 

FP.ADDD.SI6N0P1 

FP.ADDD2 

FP.ADDD5 

FP.ADDDQPl 

FP.ADDD0P1.20 

FP.ADDD0P1.30 

FP.ADDD0P2 

FP.A0DDOP2.20 

FP.ADDDRTN 

FP.ADDDRTN.120 

FP.ADDDRTN. 125 

FP.ADDDRTN. 130 

FP.ADDDRTN. 200 

FP.ADDDRTN, 250 

FP.ADDDRTN. 300 

FP.ADDDRTN. 520 

FP.ADDDRTN. 620 

FP.ADDDRTN. 625 

FP.ADDDRTN. RNGCHK 

FP.AD0F.2 

FP.ADDF.SUB 

FP.ADDF23 
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17 03A 

17153 

17193 

39051 

171U 

16987 

17107 

16280 

17078 

17083 

17087 

17010 

17020 

17026 

15A69 

13AA6 

15496 

15505 

15297 

15322 

15330 

15315 

15^58 

15553 

15367 

15386 

12706 

12338 

12A06 

13458 

17950 

1346A 

13A76 

12691 

13U9 

13225 

11552 

133U 

13333 

13350 

13557 

13469 

15582 

13630 

13636 

13592 

13603 

13646 

13668 

15684 

13699 

13588 

11980 

12157 

11975 



ft 



ft 



ft 



17037 
17160 
17928 

17200 
17068 
17115 
17196 
17261 
17270 

17016 

17041 

17104 

17648 

17649 

15500 

15511 

17656 

15326 

15335 

15346 

15364 

15369 

15372 

15404 

12712 

12380 

12719 

17665 

16673 

13573 
17662 
17669 
11641 
13325 
13340 
15462 
13369 
13569 
13607 
13638 
13643 
13649 
13655 
13653 

15696 
15704 
15625 
12058 
12167 
17677 



ft 



17056 
39056 
17928 



17925 17925 17925 

17211 
17266 



ft 



ft 



17091 
17093 
17275 
17648 
17649 

15513 
17656 

15338 
15482 



15380 

12726 
12697 
13611 
17663 



13578 
17662 
17669 
13153 
13328 

16656 



ft 



ft 



17286 



17648 
17649 

15527 
17656 



ft 



ft 



13661 ft 



13680 ft 
12063 
12219 ft 
17677 



17648 
17649 

15532 
17656 



17648 
17649 

15538 
17656 



17648 
17649 

15544 
17656 



ft 15516 

15383 ft 
12731 



12736 ft 
17663 17670 17670 



1 7670 1 7943 1 7943 1 7943 1 7950 1 7950 



17662 
17669 
13229 
13951 



13307 ft 13450 
13960 



12070 
17677 



17684 17684 17684 
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FP.A0DF0P1 

FP.ADDF0P2 

FP.ADDRTN 

FP.ADDRTN.IOO 

FP.A0DRTN.20 

FP.ADDRTN.200 

FP,ADDRTN.250 

FP.ADDRTN.30 

FP.CMPD 

FP,CMPD.10 

FP.CMPD. 20 

FP.CMPD. 30 

FP.CMPD. 40 

FP.CMPD. 50 

FP.CMPD. 60 

FP.CMPF 

FP.CMPF.10 

r-P.CMPK30 

FP.CMPF. AO 

FP.CMPF. 50 

FP.CVT.BWL.FD 

FP.rVT.BWL.FD.lOO 

FP.CVT.BWL.FD. 200 
FP.CVT.BWL.FD. 220 
FP.CVT.BWL.FD. 250 
FP.CVT.BWL.FD. 300 
FP.CVTD,150 

FP.CVTD.BWL 

FP.CVTDF 

FP.CVTDF.100 

FP.CVTF.100 

FP.CVTF.200 

FP.CVTF.250 

FP.CVTF.300 

FP.CVTF.AOO 

FP.CVTF.A50 

FP.rVTF.BWL 

FP.CVTFD 

FP.CVTFD.20 

FP.CVTFD. 30 

FP.CVTFJ.30 

FP.CVTFI.35 

FP.CVTFI.45 

FP.CVTF1.50 

FP.CVTFI.55 

FP.CVTFK70 

FP.CVTFI.75 

FP.CVTFJ.90 

FP.CVTFI.ENT 

FP.CVTFl.SUB 

FP. CVTFI.SUBALT 

FP.CVTLF 
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1U55 

11984 

12224 

12333 

12356 

12343 

12396 

12354 

11090 

11103 

11119 

11141 

11132 

11146 

11158 

10974 

10978 

10983 

11021 

11012 

11317 

17810 

11349 

17811 

11337 

11359 

11377 

11324 

11568 

17798 

11548 

11754 

11771 

11441 

11443 

11448 

11467 

11491 

11482 

11438 

11221 

11235 

11256 

15110 

15115 

15163 

15132 

15188 

15207 

15153 

15079 

15034 

11459 

14702 

11332 



tt 



ft 



ft 



tt 



ft 



11978 

12149 

12329 

12376 

12390 

12393 

12402 

12363 

17694 

11107 

17695 

11143 

11152 

11161 

11172 

17701 

10986 

11005 

11024 

11032 

17714 

17817 

17715 

17818 

11353 

11371 

11387 

11345 

17729 

17728 
17736 
11782 
11452 
11473 
11462 
11476 
11672 
11496 
17756 
17762 
11240 
17763 
15134 
15149 
15173 
15185 
15210 
15218 
15222 
15095 
15100 
11571 

15091 
17791 



12125 
15310 
15889 
12385 
12411 
12400 



17694 
11112 
17695 



A 



tt 15305 



tt 



17694 
17695 



tt 



7701 17701 



17714 
17817 
17715 
17818 
11356 tt 



17714 
17817 
17715 
17818 
11369 



17721 17721 17721 17783 17^83 17783 17810 17810 

17722 17722 ]7722 17784 17784 17784 17811 17811 



17729 17729 17743 17743 17743 17750 17750 17750 17798 17798 



17728 17728 

17736 17/36 

11785 tt 11825 
11630 

11564 

11678 

17756 17756 

17762 17762 
11245 11248 

17763 17763 

15141 

15216 



15235 tt 
15085 tt 
17791 17791 



17742 17742 17742 17749 177A9 177A9 



1 7770 1 7770 1 7770 1 7777 1 7777 1 7777 



tt 
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FP.CVTPACK 1180A 11817 11822 # _ 

FP.CVTRDL 11637 # 17797 17797 17797 

FP.CVTRDL.30 11634 11660 Af 

FP.CVTRDL.AO 11658 11680 n 

FP.CVTRDL. 50 11683 1169A H 

FP.CVTRDL. 60 11691 11709 # 

fPicVTRFL 11627 # 17805 17805 17805 

FP.DBL.PCK 12562 12573 ^ 

FP.D1VD.150 UA58 U U471 

\l\l\Z\\l' W'lWnl'lV^^ 17825 17825 17832 17832 17832 

FP.DIVD.AS UA31 UA39 tt 

FP.DIVD.ALUS UA62 lA^iSO H487 # U501 1A509 

FP.DIVD.NXT U495 UA97 ft 

FP.DIVD.ZERO UA26 U516 tt 

FP,DIVD2 1A302 H 17824 1782A 17S24 

FP.DIVD3 U321 ft 17831 17831 17831 

rP.DlVF.40 13070 13077 # 13081 

Fp;dIVF23 13050 tf 17839 17839 17839 178A6 17846 17846 

FP.DSIGNSET 11795 15900 16057 ft _^^^ 

FP.EMODD U933 ft 17852 17812 17852 

FP.EMODD.10 U9A5 tt 17853 17853 17853 

FP.EMODD. 15 U966 H968 ft 

FP.EMODD. 40 U993 U998 ^ ^„ ^ ,,„_ 

FP.EMODF 14637 ft 17860 17860 17860 

FP.EMODFJO 14635 14643 ft 

FP.EMODF. 100 14717 14745 14755 ft 

FP.EMODF. 120 14769 14774 14779 14784 14787 ft 

FP.EMODF. 125 14723 14751 14796 ft 

FP.EMODF. 210 14666 14823 ft 

FP.EMODF. 250 14830 14833 ft 14982 

FP.EMODF. 255 14846 14848 ft 

FP.EMODF. 30 14668 ft 14673 

FP.EMODF. 300 14837 14843 14854 14864 tt 

FP.EMODF. 50 14693 tt 14735 

FP.EMODF. 55 14697 14726 ft 

FP.EMODF. 60 14690 14731 ft 15008 15016 

FP.EMODF, 80 14728 14742 tt 14859 

FP.EMODF. WRITE 14791 14812 tt 

FP.EMODFD.45 14684 15003 tt 

FP.INCVA 15489 15548 ft 

Fp!mnEGd!mEM 10730 ft 17866 17866 17866 17866 17866 17866 

FP.MNEGD.REG 10743 tt 17865 17865 17865 17865 

FpImnEGfImEM 10802 tt 17873 * 17873 17873 17873 17873 17873 

FPiMNEGFiREG 10806 A 17872 17872 17872 17872 

FP.MOVD.10 10740 10758 ft 

FP.MOVD.MEM 10729 ft 17884 17884 17884 17884 17884 17884 

FP.MOVD.REG 10733 10736 ft 17883 17883 17883 17883 ^^_^ 

FP.MOVF.MEM 10677 tt 17891 17891 17891 17891 17891 17891 

FP.MOVF.REG 10679 10681 ft 17890 17890 17890 17890 

FP.Mr2Q 10999 ft 15001 16239 _^^^ 

FP.MULD.20 13859 ft 17898 17898 17898 17905 17905 17905 

FP.MULD.SUB 14083 14205 ft 14209 
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FP.MULD.SUB.10 


U216 # U220 






FP.MUL0.SUB.20 


U231 n U235 






rP.MULD.SUB,30 


U251 # U255 






FP.MULD2 


13759 H ]7B97 17897 17897 






FP,MUL03 


13778 tt 17904 17904 17904 






FP.MULDOPI 


13763 13782 13944 ft 14306 14325 


14937 16041 16557 




FP.MULD0P2 


13863 13963 ff 14420 14961 16248 


16422 




FP,MULD0P2.20 


13970 13979 # 






FP.MULF.10 


12829 12836 ff 






FP.MULF.100 


12847 tt 12852 






FP.MUlF,200 


12846 12874 ft 






FP.MULF.250 


12878 12885 tt 






FP.MULF23 


12831 ft 17912 17912 17912 17918 


17918 17918 




FP.MULF0P1 


12834 12947 ft 13053 14641 15685 


15771 




FP.MULF0P2 


12840 12972 ft 13058 14657 15726 


15755 15789 16027 




FP. NORM. ADD. ALKC 


12550 12599 12624 tt 






FP.NORH.DBL 


12529 ft 13480 






fP.NORM.DBL.lO 


12534 12583 ft 






FP.NORM.DBL.II 


12601 ft 12621 






FP.NORM.DBL.50 


12587 12609 tt ,. . „ 






FP. NORM. MUD! 


12508 tt 12866 15091 13885 14437 


16668 




FP.N0RM.SN6 


12238 12513 12519 12522 ft 14713 


15905 




FP.NORM.SNG.10 


12527 12539 tt 






FP.NORM.SNG.20 


12552 ft 12607 






FP,PACK.T?T5 


11329 11878 ft 






FP.PCDELTA 


16008 ft 






FP.POLYD 


16412 tt 17924 17924 17924 






FP.POLYD.10 


16433 ft 17925 17925 17925 






FP.POLYD, 100 


16611 16618 16635 ft 






FP.POLYD. 20 


16270 16470 ft 16506 16512 






FP.POLYD. 22 


16474 16480 ft 






FP.POLYD. 220 


16478 16633 16646 ft 






FP.POLYD. 25 


16462 16468 16508 ft 






FP.POLYD. 30 


16518 tt 16650 






FP.POLYD. 35 


16274 16530 ft 






FP.POLYD. AG 


16449 16536 ft 






FP.POLYD. 60 


16502 165-^6 ft 






FP.POLYD. 65 


16553 ft 16630 






FP.POLYD. 72 


16576 ft 16599 16604 






FP.POLYD. 75 


16584 16589 16606 tt 16624 






FP.POLYD. 80 


16570 16595 16620 ft 






FP.POLYD. 90 


16551 16626 ft 






FP.POLYD. FIX 


16643 16652 ft 






FP.POLYD. FIX2 


16661 16664 ft 






FP.POLYD. FPD. RES 


16223 ft 17921 17921 






FP.POLYD. FPO.SAV. 10 


16134 ft 39008 






FP.POLYD70.FIX 


16493 16586 ft 






FP.POLYF 


15682 ft 17932 17932 17932 






FP.POLYF.IG 


15680 15687 ft 






FP.POLYF, 100 


15830 15896 ft 






FP.POLYF. 112 


15907 ft 






FP.POLYF. 115 


15699 15894 15914 tf 






FP.POLYF. 20 


15704 ft 157f*7 15923 






FP.POLYF. 22 


15716 ft 






FP.POLYF. 25 


15722 ft 16219 
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FP,POLYF.50 


1573A n 15919 162U 












FP.POLYF.55 


15731 157/.-; # 












rP.POLYF.60 


15737 15750 # 












FP.POLYF.62 


15760 15768 # 












FP, POLYP. 63 


15766 15773 n 












FP.POLYF.65 


y577^ M 15783 












FP.P0LYF,68 


15801 15809 tt 15852 












FP.POLYF.70 


15807 158U ft 15857 




15862 


15870 






FP.POLYF.75 


15777 15833 It 












rP.POLYF.85 


15819 15872 tt 












FP.POLYF.90 


15876 15884 tt 












FP.POLYF.FIX25.00 


15794 15844 It 












fP.POLYF.FIX25.10 


15847 15866 It 












FP.POLYF.FPD.05 


16205 16209 It 












FP.POLYF.FPD.RES 


16196 # 17928 17928 












FP.P0LYF.FPD.SAV.10 


16111 * 39003 












FP.POLYFD.25 


16037 It 16235 












rP.P0LYFD.BT30 


15711 16067 It 16525 












FP.POLYFD.BT30A 


16071 It 












FP.POLYFD.ENO 


15707 16045 H 16278 




16521 








FP.POLYFD.FPD.10 


16114 16116 # 16137 












FP.POLYFD.FPD.50 


16120 16122 It 16141 












FP.POLYFD.RD 


15992 16017 tt 16534 












FP.POLYFD.RES.08 


16251 16253 It 












FP.POLYFP.RES.10 


16200 16256 16281 


if 










FP.POLYFD.SUBS 


15690 15983 It 16442 












FP.P0LYFD.VAR5 


15695 16050 H 16453 












FP.PREOPS.POLYO 


14035 It 16488 












FP.PREOPS.POLYDIO 


14039 14044 14046 


It 










FP,PRE0PS.QT2 


14C49 14059 14070 




14095 tt 








FP.PRE0PS.QT3 


14091 It 14949 












FP.PREOPS.SUB 


13878 14067 tt 












FP.PREOPS.SUBALT 


14053 14063 14074 


tt 


14987 








FP.0T1.SCl7,CHKlNr 


14105 # 14214 14249 












FP.QT6.SC17 


14100 It 14229 












FP.SC17 


13872 14103 14110 


H 


14451 


16483 






FP.SETVIRD1 


11495 It 14809 14822 












FP.SUBD2 


13144 It 17942 17942 




17942 








FP.SUBD3 


13220 It 17949 17949 




17949 








FP.SUBF.IOO 


12049 H 












FP.SUBF2 


12031 H 17956 17956 




17956 








FP.SUBF23.20 


12044 It M^)"^? 17957 




17957 


17964 17964 


17964 




FP.SUBF3 


12038 H 17963 17963 




17963 








FP,T3T0T2 


12616 15180 It 












FP, T3ZER0 


12591 15137 15144 


It 










FP.TESTPSL 


12566 12570 12631 


It 


14740 








FP.TSTD 


10912 H 17969 17969 




17969 


1 7969 1 7969 


17969 




FP.TSTF 


10907 tt 17976 17976 




17976 


17976 17976 


1 7976 




FP.TSTF.10 


10910 10915 10920 


It 










FP.VALIOCC 


15395 15401 15412 


It 










FP. WRITE. FIRST 


11364 11882 11890 




11905 tt 








FP. WRITE. SEC 


10754 10767 10777 




11262 


11917 11920 


# 13169 


13248 13774 13800 


FP. WRITE23 


11894 tt 11988 12870 




12883 


13075 13095 






FP./ER0TEMP1 


13362 15229 tt 












FP.ZER0TEMP2 


12538 It 15192 15202 
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FP.2EROTEMP3 

FREE.0A58 

FREE.0A59 

FREE.0A5A 

FREE.OASe 

FREE.0A5C 

FREE.0A5D 

FREE.0A5E 

FREE,04C7 

FREE. 0639 

FREE. 0638 

FREE. 0659 

FREE. 0658 

FREE. 0707 

FREE. 0710 

FREE.07C0 

FREE.07C1 

rnEE.0D3O 

FREE.0D6E 

rREE.0D6F 

FREE.0E82 

FREE.0F83 

FREE. Ob 8D 

FREE.0E9? 

FREE.0EF7 

FR£E,0F8C 

FREE.0F8D 

FREE. OF A£ 

FREE. OF 82 

FREE. 167? 

FRi:E.1769 

FREE. 1768 

FX.ACBD.AOO 

FX.AC8G.345 

FX.ACBG.350 

FX.ACBG.SOO 

FX.ACBH.SOO 

FX.ADODRTN 

FX.ADDF0P1 

FX.ADDH0P1 

FX.ADJTMPS.LFT 

FX.ADJTMPS,LFT2 

FX.ADJTMPS.RT5 

FX.ADJTMPS.RT^ 

fX.ADJTMPS.RT5 

FX.CCS 

FX.CVTF1.75 

fX.CVTFI.90 

FX.CVTFl.CHKOVR 

FX.CVTFI.CHKOVRJO 

FX.CVTFJ.CHIC0VR.20 

fX.CVTFl.HSU8. 10 

FX.CVTFl.HSUe.lOO 

FX.CVTFJ.HSUB.no 

FX.CVTFI.HSUB,20 
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U6-;6 

9435 

9A38 

9A22 

9A28 

9457 

9462 

9468 

44802 

15797 

15803 

16565 

16572 

16464 

17632 

47933 

47940 

22089 

29667 

29672 

36099 

36104 

35505 

35605 

38376 

39460 

39466 

38360 

38447 

42563 

39794 

39825 

15499 

15484 

15491 

15345 

15523 

15568 

12124 

13306 

47830 

47826 

47879 

47875 

4 7871 

47464 

15225 

15236 

47975 

48014 

48008 

47945 

47970 

47937 

47950 



15177 15183 15195 tt 15226 



n 

ff 
tt 
ti 
ft 
tt 
U 
ft 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 



48049 
47960 



tt 



48004 
48025 
48018 
47945 
47986 
47995 



48022 48029 48038 48046 tt 48053 
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FX.CVTF1.HSUB.30 


A7956 ft A798A 




FX.CVTF1.HSUB.50 


A795A ^7967 tt 




FX.CVTFI.SUBG 


15073 15075 ft 




FX,CVTF1.SUBG3 


15081 tt 




FX.CVTFI.SUBGC 


15069 ft 




FX.CVTS.CC 


^7537 tt 




FX.DIVD.50 


U-itAA tt 




FX.OSIGNSET 


16056 ft 




FX.EMODG.IOO 


U75A ft 




FX.EMODG.300 


U862 ft 




FX.EHODH.FPD 


39109 tt 




FX.EMODH.INTWT 


U760 ft 




FX.G0PER.P0LY.AR6 


A 7693 tt 




FX.G0PER1.10 


A7611 ft 




FX.GOPERl.PO 


A7615 ^762-; tt 




FX,G0PER1.50 


^7661 ^766A ft 




FX.G0PER12 


^7631 ^76A1 A7657 


ft 47681 47691 


rX,G0PER2.10 


^7617 ft 




FX,G0PER2.?0 


^762^ 'f.7674 ft ^7697 




FX.HIOBIT 


476A9 tt A7667 A7671 




FX.IE.FD.OPCOD 


39203 ft 395U 395U 


39514 39514 


FX.IE.FD.OPCOD? 


39210 39236 ft 




FX.]E,FD.0PC0D3 


39239 392^2 ft 




FX.IE.FD.OPCOD^ 
FX. lE.FD.RET 


39213 ft 392^5 

222)^ 222U 222U 


22214 22214 22214 22215 22215 22215 22215 22215 22215 


1 rii A^i* ra'iv- 


39231 ft 39516 39516 

39517 

39261 tt 39515 39513 


39516 39516 39516 39516 39517 39517 39517 39517 39517 


FX.IE.FPD.RES 


39513 39513 


PX.IE.FPD.RES? 


39269 39285 # 




FX.1E.FPD,RES3 


39288 39291 tt 




FX.IE.FPD.RESA 


39272 ft 39295 




FX. IE. WCS. ENABLED 


39217 39220 ft 




FX.INCVA 


155^6 ft 




FX.INT.OVR 


^756^ ft 




FX.INT.OVR.TST 


A75A1 -;75A6 ^.7551 


4/3^4 ft ^7575 


f X.LFrSHFT3 


^7842 tf ^7992 




FX.LFTSWnA 


^78^6 ft 




FX.MNEGGH.10 


10861 ft 




FX.MNEGGH.20 


10870 ft 




FX.MT2Q 


10998 tf 




FX.MULSJGN 


A7491 ft 




FX. NORM, ADD. ALKC 


12623 ff ^77^S 




FX.NORM.GFL 


U77\7 tt 




FX.NORM.GFL.10 


1,7722 ii7729 ft 




FX.NORM.GFL.<?0 


U77i,7 tt a7B2 




Fa.NORM.GFL.50 


^7752 A7755 ft 




FX.NORM.GFL. 50 


A7735 ^7770 ft 




fx.pack.gfl 


a7B6 it A7798 




FX.PACK.GFL.10 


^,7791 it A7805 




FX.PACK.GFL.1? 


A7795 ft 




FX.PACK.GFL.15 


A7759 47802 tt 




FX.PACK.GFL.30 


47789 47812 # 




FX.PL0SL15 


47897 tt 




FX.PL^ 


47517 # 




FX.POLYD.^^0 


16647 tt 
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FX.POLYFD.BT50 

FX.POLYFD.RES.IO 

FX.POLYG.FPD.SAV.IO 

FX.POLYGJPO.SAVE 

FX.POLYG.SUB 

FX.P0LYG.VAR3 

FX,P0LYGH.A5 

FX.POLVH.FPD.SAVE 

FX.PRE0PS.P0LYGT9 

FX.PRE0PS.QT3 

FX.PREOPS.SUB 

FX.PREOPS.SUBALTG 

FX. PROP. CRY 

FX.ROT>.^o.T5T3 

FX.SLllPA 

FX.SL15 

FX.T3GETSTA 

hX.T3TOT2 

FX.T3ZER0 

FX,T52ERO 

FX.TESTPSL 

FX.TSTGH.10 

FX.TSTV.PSL 

FX. TYPE. HID 

FX.VALIDCC 

FX. WRITE. SEC 

FX. WRITE. SET, 10 

FX.ZER0RT12 

FX.ZER0TEMP1 

FX.ZER0TEMP2 

FX.ZER0TEMP3 

GL. DBG. NOP 

GL.N0P.1RD1 

Jc.105 

iF.no 

11.20 

IE. 25 

IE. 50 

IE. 60 

IE. 65 

IE. 70 

IE. 75 

IE. 80 

IE. 90 

IE. ABORT 

lE.ACV 

JE.ACV.BUT 

IE.ACV.8UT.1 

IE. ACV.CHK. CONSOLE 

lE.ACV.PUSH.PARAM 

IE.ACV.R8ACK 

lE.ACV.READ 

IE. ACV.SAV. FA 

IE. ACV. WRITE 

lE.ACV.XB 
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16066 

16282 

16133 

39094 

1599A 

16049 

16541 

39101 

14056 

14090 

14066 

14080 

47854 

47884 

47513 

47901 

13637 

15179 

15143 

47837 

12630 

10919 

47568 

47644 

15411 

11919 

11926 

47906 

13956 

12537 

15194 

37890 

20914 

36354 

37341 

37213 

37228 

37269 

37242 

37271 

37299 

37303 

37295 

37307 

37178 

21229 

38412 

38414 

38374 

38480 

38419 

38349 

38428 

38343 

38382 



if 

U 
ft 
fi 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 



ft 



39099 



£f77?7 
(,7717 

i,77tl ^77^7 



i*7^7Q f,7^7^ 47478 



15228 ff 47686 



ft 



ft 



ft 

ft 
ft 



37892 

21390 21400 
37339 ft 37346 
37348 tt 
37225 ft 
Z725^ tt 
38298 
37273 ft 
37279 
37309 ft 
37314 ft 
37319 tt 
37312 
38655 
38394 



24318 24372 30002 36527 37885 ft 38106 



37281 ft 



37317 
38722 
38400 



37322 37324 tt 

38402 it 40702 40763 40822 40863 



38422 ft 
38397 tt 39896 
39167 
38431 h' 38438 

38490 tt 



39984 
40414 



40432 
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lE-ADDR.MODE 



lE.ARITH.PSH.CODE 
lE.ARITH.TRP 
lE.ATCR 
lE.BAD.IRD 
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38696 

A-;701 

A5070 

A57U 

38568 

38529 

38526 

10025 

10039 

10115 

10128 

10197 

10369 

10^83 

10396 

10A65 

'7970 

19837 

198^A 

19850 

19859 

19868 

19875 

19883 

19896 

19902 

19909 

19918 

19927 

1993A 

199A1 

199';8 

1995^ 

19961 

19990 

20003 

20010 

208A6 

22112 

22125 

22132 

22167 

22174 

22188 

36377 

36391 

36987 

37017 

59523 

39530 

39537 

395AA 

39551 

39558 

3956A 



tf 



^4A06 
AA70A 
A5111 
'',5755 
38776 
38552 

10025 

10039 

10115 

10128 

10197 

10369 

10583 

10396 

10A65 

17970 

19857 

^984^ 

19850 

19859 

19868 

19875 

19883 

19896 

19902 

19909 

19918 

1*5927 

19934 

19941 

19948 

19954 

19961 

19990 

20003 

20010 

20846 

22U2 

22125 

22132 

22167 

22174 

22188 

36377 

36391 

36987 

37017 

395?^ 

39531 

39538 

39545 

39552 

39559 

39565 



44469 44480 
44743 44754 
45177 45180 
45826 45829 
39185 
38559 ff 38734 



10025 

10039 

10115 

10128 

10197 

10369 

10383 

10396 

10465 

17970 

19837 

19844 

19850 

19859 

19868 

19875 

19883 

19896 

19902 

19909 

19918 

19927 

19934 

19941 

19948 

19954 

19961 

19990 

20003 

20010 

20846 

22112 

22125 

22132 

22167 

22174 

22188 

36377 

36391 

36987 

37017 

39524 

39531 

39538 

39545 

39552 

39559 

59565 



10025 

10039 

10115 

10128 

10197 

10369 

10383 

10396 

10465 

17970 

19837 

19844 

19850 

19859 

19868 

19875 

19883 

19896 

19902 

19909 

19918 

19927 

19934 

19941 

19948 

19954 

19961 

19990 

20003 

20010 

20846 

22112 

22125 

22132 

22167 

22174 

22188 

36377 

36391 

36987 

57017 

39524 

39531 

39.-38 

39545 

39552 

39559 

39565 



44515 
44789 
45230 
45871 

47561 

10025 

10039 

10115 

10128 

10197 

10369 

10383 

10396 

10465 

17970 

19837 

19344 

19850 

19859 

19868 

19875 

19883 

19896 

19902 

19909 

•:9918 

19927 

19934 

19941 

19948 

19954 

19961 

19990 

20003 

20010 

20846 

22112 

22125 

22132 

22167 

22174 

22188 

36577 

36591 

36987 

37017 

39524 

39531 

39538 

39545 

39552 

39559 

39565 



44518 
44792 
45284 
45964 



44564 
44829 
45287 
46017 



10025 


10032 


1C039 


10046 


10115 


10121 


10128 


10190 


10197 


10204 


10369 


10376 


10383 


10590 


10396 


10458 


10465 


10472 


17970 


17977 


19BV 


19838 


i -M 


19845 


jieso 


19851 


19859 


19860 


19868 


19869 


19875 


19876 


19883 


19890 


19896 


19897 


19902 


19903 


19909 


19910 


19918 


19919 


19927 


19928 


19934 


19935 


19941 


19942 


19948 


19949 


19954 


19955 


19961 


19962 


19990 


19997 


20003 


20004 


20010 


20017 


20846 


20847 


22112 


22119 


22125 


22126 


22132 


22153 


22167 


22175 


22174 


22181 


22188 


56570 


56577 


36384 


56391 


56986 


36987 


37016 


37017 


57638 


39524 


59524 


39551 


59551 


59558 


59558 


59545 


59545 


39552 


39552 


59559 


39559 


59565 


39365 



44575 
44832 
45328 
46020 



10032 

10046 

10121 

10190 

10204 

10376 

10390 

10458 

10472 

17977 

19838 

19845 

19851 

19860 

19869 

19876 

19890 

19897 

19903 

19910 

19919 

19928 

19935 

19942 

19949 

19955 

19962 

19997 

20004 

20017 

20847 

22119 

22126 

22133 

22173 

22181 

56370 

36384 

36986 

37016 

39523 

39550 

59537 

59544 

59551 

59558 

39564 

39571 



44611 
44874 
454^2 
46062 



10052 

10046 

10121 

10190 

10204 

10376 

■10390 

10458 

10472 

17977 

19838 

19845 

19851 

19860 

19860 

19876 

19890 

19897 

19903 

19910 

19919 

19928 

19935 

19942 

19949 

19955 

19962 

19997 

20004 

20017 

20847 

22119 

22126 

22153 

22173 

22181 

56370 

36584 

36986 

57016 

39523 

59550 

39537 

39544 

59551 

39558 

59S64 

39571 



44614 
44929 
45499 



10032 

10046 

10121 

10190 

10204 

10376 

10590 

10458 

10472 

17977 

19838 

19845 

19851 

19860 

19869 

19876 

19890 

19897 

19905 

19910 

19919 

19928 

19955 

19942 

19949 

19955 

19962 

19997 

20004 

20017 

20847 

22119 

22126 

22153 

22175 

22181 

36370 

36384 

36986 

37016 

39523 

39530 

39537 

39544 

39551 

39558 

59564 

39571 



44654 
44941 
45645 



10032 

10046 

10121 

10190 

10204 

10576 

10390 

1C458 

10472 

17977 

19838 

19845 

19851 

19860 

19869 

19876 

19890 

19897 

19905 

19910 

19919 

19928 

19955 

19942 

19949 

19955 

19962 

19997 

20004 

20017 

20847 

22119 

22126 

22153 

22173 

22181 

36370 

56384 

56986 

37016 

59523 

39550 

39537 

39544 

39551 

59558 

59564 

39571 



44665 
4498? 
45711 



10032 

10046 

10121 

10190 

10204 

10376 

10590 

10458 

10472 

17977 

19838 

19845 

19851 

19860 

19869 

19876 

19890 

19897 

19903 

19910 

19919 

19928 

19935 

19942 

19949 

19955 

19962 

19997 

20004 

20017 

20847 

22119 

22126 

22133 

22173 

22181 

36370 

36384 

36986 

37016 

39525 

39530 

39537 

39544 

39551 

39558 

39564 

39571 



CMT098.MCX 



MICRO? 1M(01) 28-N0V-8?. 16:30:35 
Cross Reference Listing - Field Names 



L 3 

CLOKX Rey 13.00, 
and Defined Values 



39571 

A3273 

43284 

A3293 

43299 

43505 

43311 

43315 

43321 

43325 

43359 

43357 

43366 

43370 

43376 

43380 

43385 

43339 

43394 

43J": 

43403 

43418 

43424 

43431 

434 JO 

43443 

43447 

43452 

43458 

43464 

43470 

43479 

43489 

43496 

43502 

43513 

43525 

43531 

43535 

43541 

43545 

43550 

45554 

43559 

43563 

43568 

43572 

43S77 

43581 

43586 

43590 

43596 

45600 

43605 

43609 



39572 

43275 

43285 

43294 

43300 

43306 

43311 

43315 

45321 

43325 

43342 

43360 

43366 

43370 

43376 

43380 

43385 

43389 

43394 

43398 

43404 

43418 

43424 

43432 

M JH JO 

43443 

43447 

43453 

43458 

43464 

45471 

43480 

43490 

43498 

43504 

45516 

45525 

43551 

43535 

43541 

43545 

43550 

45554 

45559 

45565 

43568 

43572 

43577 

43581 

43586 

45590 

43596 

43600 

45605 

45609 



39572 

43275 

43285 

43294 

43300 

43306 

43511 

45315 

43321 

43325 

^♦3342 

45360 

43366 

43370 

43376 

43380 

^3585 

43589 

43394 

43398 

43404 

43418 

43424 

43432 

J -■ * T»r» 
HJH_«0 

43445 

45447 

45453 

43458 

45464 

45471 

43480 

43490 

43498 

43504 

43516 

43J25 

43531 

43535 

43541 

45545 

43550 

43554 

43559 

43563 

43568 

4357" 

435>/' 

43':d! 

45586 

43590 

43596 

43600 

45605 

43609 



39572 
43275 
43287 
43296 
43502 
43308 
43312 
43317 
43322 
43327 
43545 
45363 
43367 
43372 
43377 
43382 
43386 
43391 
43595 
43^00 
43406 
43419 
43425 
43434 

I ■* I t r\ 

43444 

43449 

43455 

43459 

43465 

43473 

43482 

43492 

43498 

43504 

45519 

43526 

43532 

43537 

43542 

43547 

43551 

43556 

43560 

43565 

43569 

43574 

43578 

43583 

43587 

43592 

43597 

43602 

45606 

45611 



39572 
43275 
43287 
43296 
43302 
43308 
43312 
45317 
45322 
43327 
45345 
43363 
43367 
43372 
43377 
43382 
43586 
43391 
43395 
43400 
45406 
43419 
43425 
43434 

43444 

45449 

43455 

43459 

43465 

43475 

43482 

43492 

43498 

43504 

43519 

43526 

43532 

43537 

4354? 

43547 

43551 

43556 

43560 

43565 

43569 

43574 

43578 

43583 

45587 

43592 

43597 

43602 

45606 

43611 



39572 
43276 
43288 
43296 
43302 
43308 
43312 
43317 
43322 
43330 
43348 
43365 
45367 
43372 
43577 
43582 
43386 
43591 
43395 
43400 
4j409 
43421 
43427 
43435 

/ T y / A 

43444 

43449 

43455 

43461 

43467 

43474 

43485 

45495 

43499 

43505 

43520 

43528 

43532 

43537 

43542 

43547 

43551 

43556 

43560 

43565 

43569 

43574 

43578 

43583 

43587 

43592 

43597 

45602 

45606 

43611 



39572 
43276 
43288 
43296 
4330? 
43308 
43312 
43317 
43322 
43330 
43348 
43363 
43367 
43372 
43377 
43382 
43386 
43591 
43395 
43400 
43409 
43421 
43427 
43435 

/ TV y A 

43444 

43449 

43455 

43461 

43407 

43474 

45483 

43493 

43499 

43505 

45520 

43528 

4353? 

43537 

43542 

43547 

43551 

43556 

43560 

43565 

43569 

43574 

43578 

43583 

43587 

43592 

43597 

43602 

45606 

45611 



45272 


43272 


45278 


43281 


45290 


43291 


45297 


43299 


43303 


43305 


43509 


43309 


45314 


43514 


43518 


A3318 


45324 


43324 


45533 


43336 


43551 


43354 


45564 


43564 


45569 


45369 


45573 


43373 


43379 


43379 


45383 


43585 


43388 


43388 


43392 


43592 


43397 


45597 


43401 


45403 


43412 


43415 


43421 


43422 


43427 


43428 


43437 


43457 



Clock rate = 160ns 



43272 
43278 
43290 
43297 
43303 
43309 
43514 
45318 
43324 
43355 
45551 
43564 
43369 
43375 
45579 
43585 
45588 
45592 
45397 
43401 
43412 
43421 
43427 
43457 

/ T/ / 1 

43446 

43450 

43456 

43461 

43467 

43476 

43486 

43495 

45501 

43507 

45S22 

43528 

4^:54 

43558 

45544 

45548 

45555 

45557 

45562 

45566 

45571 

45575 

45580 

43584 

43589 

43595 

45599 

45605 

43608 

43612 



Page 1273 



y 7 / / 1 

43446 

43450 

43456 

43461 

45467 

43476 

434R6 

45495 

45501 

45507 

45522 

45528 

45534 

45538 

43544 

43548 

45555 

45557 

45562 

45566 

45571 

45575 

43580 

45584 

45589 

45595 

45599 

45605 

45608 

45612 



45446 

45452 

45456 

A5462 

45468 

A3477 

43487 

43495 

45501 

43510 

43523 

43529 

45534 

45558 

45544 

45548 

43553 

43557 

43562 

43566 

45571 

45575 

45580 

45584 

43589 

43593 

43599 

43605 

45608 

45612 



43272 

43281 

43291 

43299 

43305 

43509 

43314 

43318 

43524 

45336 

43554 

45564 

45369 

43373 

43579 

45583 

43568 

45592 

43597 

43403 

43415 

43422 

43428 

43437 

434A6 
45452 
45456 
43462 
43468 
43477 
43487 
43495 
43501 
43510 
43523 
43529 
43534 
43538 
43544 

43548 
43553 
43557 
45562 
45566 
43571 
43575 
43580 
43584 
43589 
43593 
43599 
43603 
43608 
43612 



43273 
43284 
43295 
43299 
43305 
43311 
43315 
43321 
43325 
43339 
43357 
43366 
43370 
43376 
43380 
43385 
43389 
43394 
43398 
43405 
43418 
43424 
43431 
43438 

43A47 
43A52 
43458 
43464 
43470 
A 34 79 
A 34 89 
A3A96 
A3502 
A3513 
A3525 
A3531 
A3535 
A35A1 
A35A5 
A3550 
A3554 
A3559 
A3563 
A3568 
A3572 
A3577 
A3581 
A3586 
A3590 
A3596 
A 3600 
A3605 
A 3609 
A361A 



CMT098.MCX 
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M 3 
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Clock rate = 160ns 



Piige 127A 



A36U 

A3618 

A3623 

A3627 

A 3632 

43636 

A3641 

A3645 

43651 

43655 

43660 

43664 

43669 

43673 

43678 

43682 

43687 

43691 

^,3696 

43700 

43706 

43710 

43715 

43719 

43724 

43728 

43733 

43737 

43742 

43746 

43751 

43755 

43761 

43765 

43770 

45774 

43779 

43783 

43788 

43792 

43797 

43801 

45806 

43810 

43816 

45820 

45825 

43829 

43834 

43838 

-;3843 

43847 

45852 

45856 

^3861 



43614 

43618 

43623 

43627 

43632 

43636 

43641 

43645 

43651 

43655 

43660 

43664 

43669 

45673 

43678 

A3682 

43687 

43691 

43696 

43700 

43706 

43710 

43715 

43719 

43724 

43728 

43733 

43737 

43742 

4374d 

43751 

43755 

43761 

43765 

43770 

^3774 

43779 

43783 

43788 

^3792 

43797 

43801 

^3806 

^5810 

43816 

45820 

^3825 

43829 

43834 

43838 

'^3843 

45847 

45852 

43856 

43861 



43614 

43618 

43623 

43627 

43632 

43636 

43641 

43645 

43651 

43655 

43660 

43664 

43669 

43673 

43678 

43682 

43687 

43691 

43696 

43700 

43706 

43710 

43715 

43719 

43724 

43728 

43733 

43737 

43742 

43746 

43751 

43755 

43761 

43765 

43770 

43774 

43779 

43783 

43788 

43792 

43797 

43801 

43806 

43810 

43816 

43820 

43825 

43829 

45834 

43838 

45845 

45847 

43852 

45856 

45861 



43615 

43120 

43624 

43629 

43633 

43638 

43642 

43647 

43652 

43657 

43661 

43666 

43670 

43675 

43679 

43684 

43688 

43693 

43697 

43702 

43707 

43712 

43716 

43721 

43725 

43730 

43734 

43739 

43743 

43748 

43752 

43757 

43762 

43767 

43771 

45776 

43780 

43785 

43789 

45794 

43798 

43803 

43807 

43812 

43817 

45822 

43826 

43351 

43835 

45840 

45844 

45849 

45855 

45858 

43862 



43615 

43620 

43624 

43629 

43633 

43638 

43642 

43647 

43652 

43657 

43661 

43666 

43670 

43675 

43679 

43684 

43688 

43693 

43697 

43702 

43707 

43712 

43716 

43721 

43725 

43730 

43734 

43739 

43743 

43748 

43752 

43757 

43762 

43767 

43771 

43776 

43780 

43785 

43789 

43794 

43798 

43803 

43807 

43812 

^3817 

43822 

43826 

43831 

43835 

43840 

43844 

45849 

45853 

43858 

43862 



43615 

43620 

43624 

43629 

43633 

43638 

43642 

43647 

43652 

43657 

43661 

43666 

43670 

43675 

43679 

43684 

43688 

43693 

43697 

43702 

43707 

43712 

43716 

43721 

43725 

43730 

43734 

43739 

43743 

43748 

43752 

43757 

43762 

43767 

43771 

43776 

43780 

43785 

43739 

43794 

43798 

43803 

43807 

43812 

43817 

43822 

43826 

43831 

43835 

43840 

43844 

43849 

43853 

43858 

4:^862 



43615 

43620 

43624 

43629 

43633 

43638 

43642 

43647 

43652 

43657 

43661 

43666 

43670 

43675 

43679 

43684 

43688 

43693 

4369/ 

43702 

45707 

43712 

43716 

43721 

43725 

43730 

43734 

43739 

43743 

43748 

45752 

43757 

45762 

43767 

43771 

43776 

43780 

43785 

43789 

43794 

43798 

43803 

43807 

43812 

45817 

43822 

43826 

45831 

43835 

43840 

45844 

43849 

43853 

43858 

43862 



43617 

43621 

43626 

43630 

43635 

43639 

43644 

43648 

43654 

43658 

43663 

43667 

43672 

43676 

43681 

43685 

43690 

43694 

43699 

43703 

43709 

43713 

43718 

43722 

43727 

43731 

43736 

43740 

43745 

43749 

43754 

43758 

43764 

43768 

43773 

43777 

43782 

43786 

43791 

43795 

43800 

43804 

43809 

43813 

43819 

43823 

43828 

43832 

45837 

43841 

43846 

43850 

45855 

43859 

43864 



43617 

43621 

43626 

43630 

43635 

43639 

43644 

43648 

43654 

43658 

43663 

43667 

43672 

43676 

43681 

43685 

43690 

43694 

43699 

43703 

43709 

43713 

43718 

43722 

43727 

43751 

43736 

43740 

43745 

43749 

43754 

43758 

43764 

43768 

43773 

43777 

43782 

43786 

43791 

43795 

43800 

43804 

43809 

43813 

43819 

43825 
43828 
43832 
43837 
43841 
43846 
43850 
45855 
43859 
43864 



43617 

43621 

43626 

43650 

43635 

43639 

43644 

43648 

43654 

43658 

43663 

43667 

43672 

43676 

43681 

43685 

43690 

45694 

43699 

43703 

43709 

43713 

43718 

45722 

45727 

43731 

43736 

45740 

45745 

45749 

43754 

43758 

43764 

43768 

43775 

45777 

45782 

43786 

43791 

43795 

43800 

43804 

43809 

43813 

43819 

45825 

43828 

43832 

43857 

45841 

45846 

45850 

45855 

43859 

45864 



45617 

43621 

43626 

43650 

45635 

43639 

43644 

43o48 

43654 

43658 

43665 

45667 

43672 

45676 

45681 

43685 

43690 

43694 

43699 

43705 

45709 

45715 

43718 

43722 

43727 

43731 

43736 

43740 

43745 

43749 

43754 

45758 

45764 

43768 

437^3 
437-7 

4578^ 

45786 

45791 

45795 

45800 

45804 

45809 

43813 

45819 

45823 

45828 

43832 

43837 

45841 

43846 

43850 

43855 

43859 

43864 



43618 

43623 

43627 

43632 

43636 

43641 

43645 

43651 

43655 

45660 

45664 

43669 

43673 

43678 

43682 

43687 

43691 

43696 

43700 

43706 

45710 

43715 

43719 

43724 

43728 

43733 

43737 

43742 

43746 

43751 

43755 

43761 

43765 

43770 

43774 

43779 

43783 

43788 

43792 

43797 

43801 

4?806 

43810 

43816 

43820 

43825 

43829 

43834 

43858 

43843 

43847 

43852 

45856 

43861 

43865 
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Clock rate = 160ns 



Page 1275 



E.C.ACHF. PARITY 
E. CHECK. DBL. ERR 
E, CHECK. FOR. CACHE 
E. CHECK, FOR, CACHE 
E.CLEAR. INT 
E.CLEAR. TRP 
E.CLR.GPRS 
E.CLR.GPRS15 
E.CM.BPT 
E.CMFMT 

E.CM.EXCFP 

E. CM. FAULT 
F.rM.IlLlNS 

F.cM.ior 

e.CM.OOD 
Jb.lM.RESOP 



^3865 

43871 

A3875 

A38ft0 

A3884 

A3889 

-=.3893 

43898 

A3902 

43907 

A3911 

43916 

43920 

43926 

43930 

43935 

43939 

43944 

43948 

43953 

43957 

43962 

43966 

43971 

43975 

43982 

45988 

43993 

43997 

^4003 

44008 

44017 

44023 

44029 

44033 

44039 

44045 

37122 

37386 

57663 

.CONTINUE 

37410 
38541 
39485 
59495 
38612 
58624 
45444 
38644 
38610 
58655 
58618 
58641 
42980 
38607 



43865 

43871 

43875 

43880 

43884 

43889 

43893 

43898 

43902 

43907 

43911 

43*16 

43V20 

43926 

43930 

43935 

43939 

43944 

43948 

43953 

43957 

43962 

45966 

43971 

43977 

43984 

43988 

43993 

43999 

44003 

44011 

44018 

44024 

44030 

4A036 

44040 

44045 

37563 
37688 
37832 
37417 
38547 
39491 
39508 
43382 
43437 
43446 
38651 
58627 
42415 
45455 
59489 
42996 
42705 



43865 

43871 

43875 

43880 

43884 

43889 

43893 

43898 

43902 

43907 

43911 

43916 

43920 

43926 

43930 

43935 

43939 

43944 

43948 

43953 

43957 

43962 

43966 

43971 

43977 

43984 

43988 

43993 

43999 

44003 

44011 

44018 

44024 

44050 

44056 

44040 

44045 



43867 

43872 

43877 

43881 

43886 

43890 

43895 

43899 

43904 

43908 

43913 

43917 

43922 

43927 

43932 

43936 

43941 

43945 

43950 

43954 

43959 

43963 

43968 

43972 

43977 

43984 

43990 

43994 

43999 

44005 

44014 

44020 

44026 

44030 

44036 

44040 

44046 



38554 tt 



43582 
45457 
43446 

38652 
42460 
45455 

42407 
45112 
43551 



45385 
.5458 
45447 



43867 

43872 

43877 

43881 

43886 

43890 

43895 

43899 

43^-04 

43908 

43913 

43917 

43922 

43927 

43932 

43936 

43941 

43945 

43950 

43954 

43959 

43963 

43968 

43972 

43977 

43984 

43990 

43994 

43999 

44005 

44014 

44020 

44026 

44030 

44036 

44040 

44046 



45585 
43438 
43447 



43867 

43872 

43877 

43881 

43886 

43890 

43895 

43899 

43904 

43908 

43915 

43917 

43922 

43927 

43932 

43936 

43941 

43945 

43950 

43954 

43959 

43963 

43968 

43972 

43978 

43f>85 

43990 

45994 

44000 

44005 

44014 

44020 

44026 

44032 

44037 

44042 



38658 386^47 tt 42711 



43867 

43872 

43877 

43881 

43886 

43890 

43895 

43899 

43904 

43908 

43913 

45917 

45922 

43927 

43932 

43936 

43941 

43945 

45950 

45954 

43959 

43963 

43968 

43972 

43978 

43985 

43990 

43994 

44000 

44<^n5 

44.^.4 

44020 

440^6 

44032 

44037 

44042 



43868 

43874 

43878 

43883 

43887 

43892 

43896 

43901 

43905 

43910 

43914 

43919 

43923 

43929 

43933 

43938 

43942 

43947 

43951 

43956 

43960 

43965 

43969 

43974 

43981 

43987 

43991 

43996 

44002 

44006 

44015 

44021 

44027 

44032 

44037 

44042 



43868 

43874 

43878 

43883 

43887 

43892 

43896 

43901 

43905 

43910 

43914 

43919 

43923 

43929 

43933 

43938 

43942 

43947 

43951 

43956 

43960 

43965 

A3969 

43974 

43981 

43987 

43991 

43996 

44002 

44006 

44015 

44021 

44027 

44032 

44037 

44042 



43868 

43874 

43878 

43883 

43887 

43892 

43896 

43901 

43905 

43910 

43914 

43919 

43923 

43929 

43933 

43938 

43942 

43947 

43951 

43956 

43960 

43965 

43969 

43974 

43981 

43987 

43991 

43996 

44002 

44006 

44017 

44023 

44029 

44033 

44059 

44043 



43868 

43874 

43878 

43883 

43887 

43892 

43896 

4390'' 

43903 

43910 

43914 

43919 

43923 

43929 

43933 

43938 

43942 

43947 

43951 

43956 

43960 

43965 

4396'> 

43974 

43981 

43987 

43991 

43996 

44002 

44006 

44017 

44023 

44029 

44033 

44039 

44043 



43871 

43875 

43880 

43884 

43889 

43893 

43898 

43902 

43907 

43911 

43916 

43':20 

43926 

43930 

43935 

43939 

43944 

45948 

43953 

43957 

43962 

43966 

43971 

43975 

43982 

45988 

43993 

43997 

44003 

44008 

44017 

44023 

44029 

44033 

44059 

44045 



43440 43440 43441 43441 43443 43443 45444 



45456 
42574 

45121 
43551 



45456 
42584 
45155 
45532 



42607 
43145 
43552 



42686 
45172 
45534 



42698 
43219 
43534 



42824 
45246 
45535 



42834 
43255 
43535 



42850 
4 5264 
43537 



42970 
43557 
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:E. CM, TRAP 

iE. CONSOLE. INT 
JE. CONSOLE. INT2 
iE. CORRECTED. MEM 
!F. CORRECTED. MEM2 
IE. CS. PARITY 



43538 

43548 

43557 

43566 

435^5 

43584 

43593 

43603 

43612 

43621 

43630 

43639 

43648 

43658 

43667 

43676 

43685 

43694 

45703 

43713 

43722 

43731 

43740 

43749 

43758 

43768 

43777 

45786 

43795 

45804 

43813 

45823 

45852 

43841 

43850 

45859 

43868 

43878 

43887 

45896 

43905 

4 3914 

43923 

43935 

43942 

45951 

4 3960 

4 3969 

38629 

44037 

37102 

37105 

37117 

57121 

37632 



tt 



43538 

43548 

43557 

43566 

43575 

43584 

43593 

43603 

43612 

43621 

43630 

43639 

43648 

43658 

43667 

43676 

43685 

4369/. 

43705 

43715 

43723 

A5731 

43740 

43749 

43758 

43768 

43777 

43786 

43795 

4380^* 

43813 

43823 

43852 

43841 

43850 

43859 

43868 

43878 

43887 

43896 

A3905 

43914 

43923 

43933 

43942 

45951 

43960 

45969 

44029 

44039 

38200 ft 

57583 ft 



43541 

43550 

43559 

43568 

43577 

43586 

43596 

43605 

43614 

43623 

43632 

43641 

43651 

43660 

43669 

43678 

43687 

43696 

43706 

43715 

43724 

43733 

43742 

43751 

43761 

43770 

43779 

45788 

45797 

45806 

45816 

43825 

43834 

43843 

43852 

45861 

45871 

43880 

43889 

43898 

A3907 

43916 

43926 

45955 

43944 

45955 

43962 

43971 

44029 

44039 



43541 

43550 

43559 

43568 

43577 

43586 

43596 

43605 

43614 

43623 

43632 

43641 

43651 

43660 

43669 

43678 

43687 

43696 

43706 

43715 

43724 

43733 

43742 

43751 

45761 

45770 

43779 

43788 

43797 

43806 

43816 

45825 

45834 

43843 

43852 

45861 

45871 

43880 

43889 

43898 

43907 

43916 

43926 

43935 

43944 

43955 

45962 

45971 

44050 

44040 



45542 

45551 

43560 

43569 

43578 

43587 

43597 

43606 

43615 

43624 

45653 

43642 

45652 

43661 

43670 

43679 

43688 

43697 

43707 

45716 

45725 

45754 

43743 

43752 

43762 

43771 

43780 

43789 

45798 

45807 

43817 

43826 

45855 

45844 

45855 

43862 

43872 

43881 

;3890 

43899 

43908 
43917 
43927 
43956 
43945 
4395A 
43963 
43972 
44050 
44040 



43542 


43544 


43551 


43555 


43560 


43562 


43569 


43571 


43578 


43580 


43587 


43589 


43597 


45599 


43606 


43608 


43615 


43617 


43624 


43626 


43653 


43655 


43642 


43644 


43652 


43654 


43661 


43665 


43670 


43672 


43679 


43681 


45688 


43690 


45697 


43699 


43707 


43709 


43716 


45718 


45725 


43727 


43734 


43736 


45743 


43745 


43752 


43754 


45762 


43764 


43771 


43773 


45780 


43782 


45789 


43791 


43798 


45800 


43807 


43809 


45817 


43819 


45826 


43828 


^3835 


43857 


43844 


43846 


43855 


43855 


45862 


43864 


45872 


43874 


45881 


45885 


45890 


45892 


45899 


45901 


45908 


45910 


43917 


43919 


43927 


43929 


43956 


43938 


43945 


43947 


43954 


43956 


43963 


45965 


45972 




44032 


44032 



43544 

43553 

43562 

43571 

43580 

43589 

43599 

43608 

43617 

43626 

43635 

43644 

43654 

43663 

43672 

43681 

43690 

43699 

43709 

43718 

43727 

43736 

43745 

45754 

45764 

45775 

43782 

43791 

43800 
43809 
43819 
43828 
43857 
/>5846 
45855 
45864 
43874 
43883 
43892 
43901 
43910 
;3919 
43929 
45938 
43947 
43956 
45965 



45545 

43554 

43565 

43572 

45581 

45590 

45600 

43609 

43618 

43627 

43636 

43645 

45655 

45664 

43673 

43682 

43691 

43700 

43710 

43719 

*.3728 

43737 

43746 

43755 

A3765 

45774 

45785 

45792 

45801 

45810 

';5820 

45829 

45858 

43847 

43856 

43805 

43875 

45884 

45895 

45902 

45911 

45920 

45950 

43939 

A3948 

s5957 

45966 



43545 


45547 


43554 


43556 


43563 


43565 


43572 


43574 


43581 


43583 


43590 


43592 


43600 


43602 


43609 


43611 


43618 


43620 


43627 


43629 


43656 


43638 


43645 


43647 


43655 


43657 


43664 


45666 


43673 


43675 


45682 


43684 


43691 


43695 


4 5700 


45702 


43710 


45712 


43719 


45721 


45728 


45730 


43737 


45759 


43746 


43748 


43755 


43757 


43765 


43767 


43774 


45776 


45785 


45785 


45792 


45794 


43801 


45805 


43810 


43812 


43820 


43822 


45829 


45851 


45858 


45840 


45847 


45849 


45856 


45858 


43865 


43867 


43875 


43877 


43884 


43886 


45895 


45895 


45902 


45904 


43911 


45913 


43920 


43922 


43950 


43952 


45959 


43941 


439^8 


45950 


45957 


45959 


45966 


45968 



45547 

43556 

43565 

43574 

43583 

43592 

43602 

43611 

43O20 

45629 

43638 

43647 

43657 

43666 

43675 

43684 

43695 

45702 

43712 

43721 

43730 

43739 

43748 

43757 

43767 

45776 

43785 

43794 

43805 

43812 

43822 

43851 

45840 

^3849 

45858 

43867 

43877 

43886 

43895 

43904 

43913 

43922 

43932 

43941 

45950 

43959 

43968 



44033 44033 44036 44036 44037 



CMT09S,MCX 



lE.EKCEPOl 
IE,EXCEP02 

IE. FAULT 

IE. FLD82. FAULT 

IE. FLOV. FAULT 

lE.FLT.DEC.DBZ 

IE. FLT. FAULT 

lE.FLUN.FAULi 

IE. FPA. FAULT 

IE. FPA. FAULT, TRAP 

lE.FPO.PACK 

lE.FPTCR 

IE. GET. PC 

lE.ICR.OOSERV 

IE.1CR.D0SERV2 

lE.ICR.lNC 

lEJCR.SERV 

i£.ICR.SERV2 

lE.ICR.SR 

lE.ICR.VP 

IE. INDEX. RANGE 

IE. INST. FAULT 

IE.INT.DB2 

IE. INT, TIMER 

IE. INT. TIMER? 

If .INT. WIDE. BRANCH 

IE .INTERRUPT 

ir.IRDl. ERROR 

If.ISTACK 

lE.KSNV 

IH.KSNV.IO 

li:.KSTACK 

IF. LOAD. PC 

It.LOAD.PCOl 

IE.MACH.CHECK01 

11^. MACH.CHECKO? 

Ic.MACH.CHK. FAULT 

lE.MACH.CHK.RBACK 

IE. MEK.ERR10 

ri.MEM.ERR20 

IE. MEM. ERROR 

IE. OPCOD.CUST 

JE.OPCOD.DEC 
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37182 


37192 tt 






















371V6 


37202 ft 






















20901 


20930 


37185 tt 


37878 


58579 


38772 


39181 


39191 










15048 


14523 


38743 tt 




















11820 


12580 


38737 tt 


47810 


















27728 


29228 


29370 


38544 ft 


















38740 


38746 


38752 


38754 tt 


















12642 


38749 tt 






















38714 tt 
























3853^; 


38726 ft 






















37868 


38767 


38928 


38997 it 


39158 
















38531 ft 


38717 






















37357 


37365 


37434 tt 




















38804 ft 
























38807 


38814 tt 






















38827 


38842 tt 






















8036 


38817 


38820 ft 


38898 


38906 
















35321 


35349 


35978 


38825 # 


















38830 /t 


38837 


38845 




















38834 


38848 ft 


38856 




















21055 


21064 


38549 tt 




















38699 


38706 


38712 


38730 


38757 


38759 ft 














9329 


9523 


38537 tt 




















37112 ft 
























37115 


38062 ft 






















37095 tt 


38933 


39174 




















37215 ft 


37A92 


37537 


37560 


37b86 


38065 


38174 


38214 


38229 








37644 tt 
























37275 


37285 tt 






















37200 


37231 


38256 tt 




















38264 


38273 tt 






















37237 


37263 ft 






















37372 ft 


38011 


38487 


38572 


38664 
















36361 


37377 ft 






















37873 


37906 ft 






















37882 


37956 tt 






















37870 tt 


39176 






















37835 


37850 


37860 tt 




















37629 


37635 


37641 


37647 


37652 


37655 ft 














37848 tt 


37857 






















37626 ft 
38709 tt 
9849 
























9849 


9849 


9849 


9856 


9856 


9856 


9856 


9863 


9863 


9863 


9865 


9870 


9870 


9870 


9870 


9877 


9877 


9877 


9877 


9884 


9884 


9884 


9884 


9891 


9891 


9891 


9891 


9897 


9897 


9897 


9897 


9904 


9904 


9904 


9904 


9911 


9911 


9911 


9911 


9918 


9918 


9918 


9918 


9925 


9925 


9925 


9925 


9932 


9932 


9932 


9932 


9939 


9939 


9939 


9939 


9946 


9946 


9946 


9946 


9952 


9952 


9952 


9952 


9959 


9959 


9959 


9959 


9066 


9966 


9966 


9966 


9973 


9973 


9973 


9973 


9980 


9980 


9980 


9980 


9987 


9987 


9987 


9987 


9994 


9994 


9994 


9994 


10001 


10001 


10001 


10001 


10007 


10007 


10007 


1C007 


10014 


10014 


10014 


10014 


10021 


10021 


10021 


10021 


10028 


10028 


10028 


10028 


10035 


10035 


10035 


10035 


10042 


10042 


10042 


10042 


10049 


10049 


10049 


10049 


10056 


10056 


10056 


10056 


10062 


10062 


10062 


10062 


10069 


10069 


10069 


10069 


10076 


10076 


10076 


10076 


10083 


10083 


10083 


10083 


10090 


10090 


10090 


10090 


10097 


10097 


10097 


10097 


10104 


10104 


10104 


10104 


10111 


10111 


10111 


10111 
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10117 


10117 


10117 


10117 


1.138 


10138 


10138 


10138 


:0159 


10159 


10159 


10159 


10179 


10179 


10179 


10179 


10200 


10200 


10200 


10200 


10221 


10221 


10221 


10221 


102A1 


10241 


10241 


10241 


10262 


10262 


10262 


10262 


10282 


10282 


10282 


10282 


10303 


10303 


10303 


10303 


10324 


1032A 


10324 


10324 


1034A 


10344 


10344 


10344 


10365 


1C365 


10365 


10365 


10386 


10386 


10386 


10386 


10A06 


10406 


10406 


10406 


10A27 


10427 


10^.27 


10427 


10A47 


10447 


10h47 


10447 


10A68 


1C468 


10<68 


10468 


10489 


10489 


10489 


10489 


10509 


10509 


1il.V39 


10509 


17659 


17(^,59 


17659 


17659 


17680 


17680 


• 7680 


17680 


17711 


17711 


17711 


17711 


17732 


177^;' 


17732 


17732 


17752 


17^*^^ 


17752 


17752 


17773 


'.ff 5 


r'773 


17773 


17794 


177^. 


17794 


17794 


17814 


vrn^ 


1781', 


17814 


17835 


vns"^ 


17835 


17835 


17856 


V8'j6 


17856 


17856 


17880 


V*-/.'- 


1 7380 


17880 


17901 


17V';. 


17901 


17901 


17939 


i/v:o 


17939 


17939 


17960 


l/OcO 


17960 


17960 


18777 


18/'" 


\^ni 


18777 


18798 


I£^9& 


18798 


18798 


18819 


1681V 


18819 


18819 


19758 


197: C 


19758 


19758 


19779 


1^/i9 


19779 


19779 


19799 


1c;7vO 


19799 


19799 


19320 


i^-io 


19820 


19820 


19841 


1 r c • '^ 
1 »r ♦ 1 


19841 


19841 


19865 


T>o65 


19865 


19865 


1 9886 


1<. Sh 


19886 


19886 


19906 


i •;■ 06 


19906 


19906 


19931 


19V51 


19931 


19931 


199S1 


V^931 


19951 


19951 


199V2 


V':i2 


19972 


19972 


19993 


VJ-03 


19993 


19993 


20013 


,?c;i? 


20013 


20013 


2084i 


20;.<3 


20043 


20843 


22115 


■:."'^^2 


22\22 


22\22 


22156 


.\ i43 


22\Ul 


22143 


22156 


?-:it3 


22163 


22163 


2^177 


o''l84 


22184 


22184 



10124 

10145 

10166 

10186 

10207 

10227 

10248 

10269 

10289 

10310 

10331 

10351 

10372 

10392 

10413 

10434 

10454 

10475 

10496 

17645 

17666 

17691 

17718 

17739 

17759 

17780 

17801 

178^1 

17842 

17862 

17887 

17908 

17946 

17966 

18784 

18805 

19744 

19765 

19786 

19806 

19827 

19847 

19872 

19893 

19915 

19938 

19958 

19979 

20000 

20825 

20959 

22\22 

22143 

22163 

22184 



10124 

10145 

10166 

10186 

10207 

10227 

10248 

10269 

10289 

10310 

10331 

10351 

10372 

10392 

10413 

10434 

10454 

10475 

10496 

17645 

17666 

17691 

17718 

17739 

17759 

17780 

17801 

17821 

17842 

17862 

17887 

17908 

17946 

17966 

18784 

18805 

19744 

19765 

19786 

19806 

19827 

19847 

19872 

19893 

19915 

19938 

19958 

19979 

20000 

20825 

22108 

22129 

22150 

22170 

22191 



10124 

10145 

10166 

10186 

10207 

10227 

10243 

10269 

10289 

10310 

10331 

10351 

10372 

10392 

10413 

10434 

10454 

10475 

10496 

17645 

17666 

17691 

17718 

17739 

17759 

17780 

17801 

17821 

17842 

17862 

17887 

17908 

17946 

17966 

18784 

18805 

19744 

19765 

19786 

19806 

19827 

19847 

19872 

19893 

19915 

19938 

19958 

19979 

20000 

20825 

22108 

22129 

22150 

22170 

22191 



10124 

10145 

10166 

1U136 

10207 

10227 

10248 

10269 

10289 

10310 

10331 

10351 

10372 

10392 

10413 

10434 

10454 

10475 

10496 

17645 

17666 

17691 

17718 

17739 

17759 

17780 

17801 

17821 

17842 

17862 

17887 

17908 

17946 

17966 

18784 

18805 

19744 

19765 

19786 

19806 

19827 

19847 

19872 

19893 

19915 

19938 

19958 

19979 

20000 

20825 

22108 

22129 

22150 

22170 

22191 



10131 

10152 

10172 

10193 

10214 

10234 

10255 

10276 

10296 

10317 

10337 

10358 

10379 

10399 

10420 

10441 

10461 

10482 

10502 

17652 

17673 

17697 

17725 

17746 

17766 

17787 

17807 

17828 

17849 

17869 

17894 

17914 

17953 

17973 

18791 

18812 

19751 

19772 

19792 

19813 

19834 

19856 

19879 

19899 

19924 

19945 

19965 

19986 

20006 

20834 

22108 

22129 

22150 

22170 

22191 



10131 

10152 

10172 

10193 

10214 

10234 

10255 

10276 

10296 

10317 

10337 

1035? 

10379 

10399 

10420 

10441 

10461 

10482 

10502 

17652 

17673 

17697 

17725 

17746 

17766 

17787 

17807 

17828 

17849 

17869 

1789A 

17914 

17953 

17973 

18791 

18812 

19751 

19772 

19792 

19813 

19854 

19856 

19879 

19899 

19924 

19945 

19965 

19986 

20006 

20834 

22115 

22136 

22156 

22177 

22198 
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10131 


10131 


10152 


10152 


10172 


10172 


10193 


10193 


10214 


10214 


10234 


10234 


10255 


10255 


10276 


10276 


10296 


10296 


10317 


10317 


10337 


10337 


10358 


10358 


10379 


10379 


10399 


10399 


10420 


10420 


10441 


10441 


10461 


10461 


10482 


10482 


10502 


10502 


17652 


17652 


17673 


17673 


17697 


17697 


17725 


17725 


17746 


17746 


17766 


17766 


17787 


17787 


17807 


17807 


17828 


17828 


17849 


17849 


17869 


17869 


17894 


17394 


17914 


17914 


17953 


17953 


17973 


17973 


18791 


18791 


18812 


18812 


19751 


19751 


19772 


19772 


19792 


19792 


19813 


19813 


19834 


19834 


19856 


19856 


19879 


19879 


19899 


19899 


19924 


19924 1 


19945 


19945 


19965 


19965 


19986 


19986 


20006 


20006 


20834 


20834 


22115 


22115 


22136 


22136 


22156 


22156 : 


22177 


22177 i 


22198 


22198 
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IE. OPER. ABORT 
IE, OPER. FAULT 



IE. PACK. BRANCH 
IE. PACK. DONE 



IE. PACK. FAULT 

lE.PACK.OR.RBACK 

IE. PC. CHECK 

IE. POWER. FAIL 

IE. POWER. FAIL2 

IE. PUSH. PSL. PC 

IE. RAISE. IPL 

lE.RBS.LOOP 

lE.RBS.RSACK 

lE.RBS.UNDO 

lE.READ.ACV 

lE.READ.TNV 

lE.REI 

IE.REI.10 

IE.REI.?0 

JE.REI.50 

IE.REI.60 

IE.REI.70 

IE.REI.80 

IE.REI.90 

ie. restore. ipl 

ie.ret.t0.cn.8t.mv 

:e.save.sp 

lE.SERV.FIX.VA 
IE.SERV.I^- 
IF.SERV.iP.TS 
IE. SERV. IP. TS2 



IE. SOFT. INT 



22198 

56366 

36387 

3697/: 

37003 

39520 

39328 

39542 

395.'>i 

39562 

387 '9 

8648 

12066 

17000 

19160 

21962 

30502 

35666 

39170 

16125 

25183 

51933 

39163 

38390 

39479 

37133 

37137 

37283 

37375 

38953 

22099 

3896? 

38364 

38450 

39328 

3"357 

3'>355 

39365 

39382 

39404 

39427 

39442 

37394 

37669 

37267 

38894 

38913 

35^^40 

14088 

23315 

?6^5o 

284.?^ 

31639 

38^84 

37096 



if 



ft 



ft 



22205 
36366 
36387 

36978 
37003 
39521 
39534 
59548 
39556 
39568 

10689 
12132 
17249 

roino 

21989 
30513 
36180 

16129 
25258 
34624 
39187 

36405 
39482 

37534 
37328 
37332 
38959 
57864 
38968 
39955 
i9944 
39535 
39:'76 
39362 

r/^79 

3M01 
39408 
39432 
39446 

38409 
37289 
38908 
38918 
36039 
(4118 
23458 
26598 
28466 
S:-416 
38391 



U 

ft 

ft 
tf 
ft 
ft 



22205 
36366 
36387 
36983 
37013 
39521 
39534 
39548 
39556 
39568 

10760 
12151 
18375 
20576 
22017 
30704 
36726 

17156 
25263 
39029 



38971 
38763 



ft 39398 

39412 
ft 

39450 

38477 
37292 

ft 

38920 
38881 
14466 
23739 
27091 
28755 
32541 

tt 40061 



22205 
36373 
36394 
36983 
37013 
39521 
39534 
39548 
39556 
39568 

10813 
12954 
18476 
21408 
25617 
30717 
36752 

17165 
28946 
39143 



22205 


33286 


36373 


36373 


3639i 


36394 


36983 


36983 


37013 


37013 


39521 


39527 


39534 


39541 


39548 


39549 


39556 


39561 


39568 


39569 



ft 



10864 
12974 
18479 
21608 
26120 
30738 
38725 tf 

17589 
28983 



10922 
13309 
18491 
21669 
26469 
30750 
39351 

22103 
29219 



33286 
36373 
36394 
36993 
38703 
39527 
39541 
39549 
39561 
39569 

10988 
13352 
18494 
21682 
28494 
30775 
39360 

24689 
29361 



33286 
36380 
36401 
36993 
ft 39228 
39527 
39541 
39549 
39561 
39569 

11007 
13946 
18506 
21702 
29611 
30790 
39390 

24698 
29403 



38975 
38924 



39535 39535 



39416 
39454 



38950 ft 39154 
39535 

39420 39425 ft 
I9i^72 tt 



14484 
23853 
27320 
29504 
32742 
40146 



15742 
24052 
27459 
29632 
32819 
40267 



16563 
24140 
27469 
30685 
33567 
40408 



17045 
24210 
27710 
30869 
34398 
47726 



17290 
24347 
27765 
30952 
34455 



33286 
36380 
36401 
36993 
39280 
39527 
39541 
39549 
39561 
39569 

11098 
13965 
18509 
21791 
29825 
31116 
39394 

24722 
30012 



38434 38444 38473 39016 39049 39150 tt 



17504 
24468 
28044 
31138 
35576 



34716 
36380 
36401 
36993 
39520 
39528 
39542 
39555 
39562 



11126 
15348 
18682 
21871 
30233 
31464 
47466 

24963 
30050 



22440 
25665 
28178 
31448 
35603 



34856 
36380 
36401 
37003 
39520 
39528 
39542 
39555 
39562 



11230 
15414 
18739 
21893 
30237 
33471 
47626 

24980 
31182 



23026 
25811 
28212 
31474 
36320 



36366 
36387 
36970 
37003 
39520 
39528 
39542 
39555 
39562 



11765 
16001 
18743 
21955 
30464 
34600 
47676 

25178 
31865 



23163 
26115 
28298 
31608 
36692 
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IE.S0FT.INT3 

lE.SOFT.IPL 

IF.TNV 

IE. VNV.CHK. CONSOLE 

lE.TNV.RBACK 

IE. TP. FAULT 

IE. TRAP 

IZ.TU58 

IF,TU58.CONT 

lE-UNIBUS.lNT 

IE.UNI8US.INT2 

IE.UNIBUS.INT5 

IE, UNUSED. CS 

lE.WCS.BASE 

IE. WRITE. MSCR 

IE. WRITE. MSCR.O 

lE.WRT.BUS.c'^R 

iE.WRI.BUS.ERR2 

lE.WRT.BUS.EXlEP 

[L,ADAWIMEM 

IL.ADAWIMEM2 

[l.ADAWIREG 

IL.ADD2.B. W.L.MEM 

iL.Ai)D2.B.W.L.RFG 

iL.ADD3. 8. U.L.MEM 
IL.ADD3. a. W.L.REG 

,1L .ADWCMFM 
IL.ADWCREG 
iL.ASH 

.IL.ASHl 

a.ASHL.A 

iL.ASHL.B 

IL.ASHL.C 

[L.ASHLWRTU 

IL.ASHQ 

■L.ASHQ.A 

■L.ASHQ.A^ 

.L.ASHQ.e 

;l.ashq.81 

iL.ASHQ.C 
IL.ASHQ. CI 
JL.ASHQ.C2 
iL.ASiQ.D 
IL.ASHQ. D1 
IL.ASHQ. D2 
IL.ASHQ. WRT.MSW 
IL.ASHQ. WRT.MSW.SETV 
IL.B1C2. 8. W.L.MEM 

IL.BIC2. 8. W.L.REG 



iZU''. 


37477 tt 






















37099 


37^88 


37507 


tt 39386 


















21225 


36509 


38467 


38470 tt 


40696 


40759 


40818 


40878 










58461 


38^64 H 


39890 


39980 


















20150 


584A1 tt 


40417 


40436 


















385X5 ^ 
























^7M<^ n 


33563 






















3315; ft 
























33032 a 


38157 






















3710? tt 
























37110 


38144 tt 






















38092 


38113 


38169 


38171 tt 


















36101 


36106 


37649 


tt 48084 


48087 


A8090 


48093 


48096 


48099 








572<A # 


3H303 






















37962 


37^-^^^ 


37969 


37973 


37977 


38031 tt 














379«6 


36037 tt 






















37127 n 


17^:^?, 






















37131 


Z^75S7 tt 






















37A;<3 


374c^9 *t 






















8656 # 


'W5 


9853 


9853 


9853 


9853 


9853 












864S 


8650 tt 






















8633 it 


98S2 


9852 


9852 


9852 
















8592 tt 


9860 


9860 


9860 


9860 


9860 


9860 


9874 


9874 


9874 


9874 


9874 


9874 


'?838 


9888 


9888 


9888 


9888 


9888 












858' ^ 


V359 


9859 


9859 


9859 


9873 


9873 


9873 


9873 


9887 


9887 


9887 


988:^ 
























8599 A 


va,s7 


9867 


9881 


9881 


9895 


9895 












8593 H 


98o7 


9867 


9867 


9867 


9881 


9881 


9881 


9881 


9895 


9895 


9895 


989"^ 
























8S5^ f( 


99?1 


9901 


9901 


9901 


9901 


9901 












8^50 H 


9900 


9900 


9900 


9900 
















96v:4 A 


9908 


9908 


9908 


9908 


9908 


9908 


9915 


9915 


9915 


9915 


9915 


9';i5 
























9674 tt 
























9677 


'^6^:4 tt 


9690 




















96'*^ 


o?oo tt 






















9707 


^vu tt 






















969b 


9703 


9711 


9717 


9723 it 
















9679 ft 
























9662 


V''?.^ tf 






















9737 


97SS /^ 






















9739 tt 
























97'i3 


"^'767 ft 






















9/4 5 tt 
























'^'X'SO 


O'rf^ /(^ 






















9738 


9793 # 


9813 




















97S2 ft 
























9756 


V-302 # 






















980^ 


-:-c'3 .y 






















V796 


(, ":oo 


9817 


9821 


9826 


9832 tt 


98h4 












9G30 
8855 ft 


V.i37 u 
90:2 


9922 


9922 


9922 


9922 


9922 


9936 


9936 


9936 


9936 


9956 


9936 


lt,Q 


9950 


9950 


9950 


9950 


9950 












8i;4« it 


9^^1 


9921 


9921 


9921 


9935 


9935 


9935 


9935 


9949 


9949 


9949 


99^9 
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lt:^}^i:^:S:t:^^^ &l I U^ Hit I'S ll'^l lll'i lU'z mz 99.3 9955 9-5 9956 

1L.BIS2.B..W.L.MEM 8809^ 9V63 9963 9963 9963 9963 9963 9977 9977 9977 9v/7 9977 

IL B1S2 B U.L.REG 8B0W 9%? 9962 9962 9962 9976 9976 9976 9976 9990 9990 9990 

9990 

ih.Eili:^B:S:t:KiS llVo I ^^^ V^^'o im 11% lilt till 998. 9984 9998 9998 9998 

9998 

IL BIT B. U.L.MEM 8237 // 10005 10005 10005 10005 10005 10005 10011 10011 10011 10011 10011 

^ 10011 10018 10018 10018 10018 10018 10018 ^^^^, ^^^^, ^^^^, 

IL. BIT. B. U.L.REG 82^2 ft 10o04 1000^ lOOOA 1000A 10010 10010 10010 10010 10017 10017 10017 

IL.CLR.B.W.L 85?9% 100.:'-', 1002^ 10024 1002A 1002A 1002A 10031 10031 10031 10031 10031 

^ 10031 ^0()A5 100A5 10045 100A5 10045 10045 

IL CLRQ 8524 ft 10-38 10038 10038 10038 10038 10038 _^ _^^^ ^^^^^ 

L CMP B W L MEM 8258 ft 10,)^-^ 10053 10053 10053 10053 10053 10060 10060 10060 10060 10060 

IL. CMP. B. W.L.REG 8263 # 1i;-"5? 10052 10052 10052 10059 10059 10059 10059 10065 10065 10065 

IL.CVT.8W.BL.Wl 8330^ 10 ^ 10072 10072 10072 10072 10072 10079 10079 10079 10079 10079 

IL.CVT.LB.LW.WB.MEM 8289 ft llh . / 10087 10087 10087 10087 10087 10094 10094 10094 10094 10094 

1CJ1 10101 10101 10101 10101 10101 

II .CVT.LB.LW.WB.REG 8304 ft 10)«6 10086 10086 10086 10093 10093 10095 10093 10100 10100 10100 

10100 

IuDEC^B/jIl^^ 8706 ft io'iU 10n4^ 10114 10114 10114 10114 10120 10120 10120 10120 10120 

IL D1V2 8.W.L 9298% lo'^^ 10135 10155 10135 10135 10135 10149 10149 10149 10149 10149 

10149 10Y.5 10163 10163 10163 10163 10163 __^ _^^^ ^^^^^ 

M DIV3.B.W.L 9303 * 1C'42 10142 10142 10142 10142 10142 10156 10156 10156 10156 10156 

U156 10.-/0 10170 10170 10170 10170 10170 

JL.DIVB2 9267 * iO .^4 10134 10134 10134 10134 10134 

1l.DIVB3 9285 ft 10 41 10141 10141 10141 10141 10141 

IL.OIVFORK 9301 93 9321 ft 

1L,01VL2 927/ ft 10143 10148 10148 lOUd 10148 10148 

r.D VL3 9293 tr 10 5j 10155 10155 10155 10155 10155 ^ ^^^^^ 

L VQUO 9315 9V.5 tf 10073 10073 10073 10073 10075 10075 10080 10080 10080 10080 

10060 10-30 10108 10108 10108 10108 10108 10108 

IL.0IVSU8 9324 9,:.. SJ425 9549 ft 42109 

IL.DIVSUB.A 9554 VV'^tf 9591 9608 

IL.DIVSUB.AI 9596 90 = '^ ft 

IL .DIVSU0.B 9565 Vyji 9621 ft 9625 9642 

IL.DIVSU8.B1 9650 96.4 it 

IL.DIVSUB.C 9570 9;-? tt 9585 

[ on'W2 ^^272 ft :; '62 10162 10162 10162 10162 10162 

IL.D VW3 9238* ni69 10169 10169 10169 10169 10169 

j[ EDIV 9374 ft iCl/6 10176 10176 10176 10176 10176 

IL.EOIVA 9385 9."''3 tt 

JL.fDIVB V5a8 '^'. I?: ft 

IL.EDIVC 940S VWO 9455 9441 9443 ft 

U .EDIVC1 944'.i O^, ,,• tt 

JL.FDIVO 9420 94<0 9449 9459 9474 ft 



CMT098,MCX 

IL.EOIVE 

IL.EDIVF 

IL.EDJVG 

IL.EDIVH 

IL.EHUL 

1L.EMUL1 

IL.EMUL? 

IL,EMUL3 

IL.EMULA 

IL.INC.B.W.L 

IL.MCOM.B. W.L.MEM 

IL.MCOM.B.W,L.RE(^ 

IL.MNEG.B. W.L.MEM 

iL.MNEG.B.W.LJ'vFG 

IL*MOV.B. W.L.MEM 

IL, MOV, B. W.L.REG 

IL.MOVA.B. W.L.MEM 

1L.M0VA.8.W..L.REG 

IL.MOVA.Q.MfM 

II .MOVA. Q.REG 

IL.MOVQ 

IL.MOVOMEM 

IL.MOVQMEM.A 

II .MOVQREG 

IL.MOVZ.BW.BL.WL 

IL.MULP.8.W.L 

IL.MU! 3.B.W.L 

IL.MUlA 

IL.MULB 

IL.MULC 

IL.MULO 

IL.MULSETV 

IL.MULbUti.HOOP 

IL.MULSUe.-LOOP 

IL.«ULSU8.i:A?m* 

JL.MULSU8.CAND- 

lL.MULSlJ8.NDf! 

IL.MULWRFTE-C 

IL.PUSHA.B.W.L 

U.PUSHA.Q 

IL.PUSHL 

IL.ROTIHEM 



M1CR02 1M(C » 28-NOV-83 16:30:55 
Cross Retere. re Listing - Field Names 



H 4 

CLOKX Rev 13.00, 
and Defined Values 



Clock rate = 160ns 



Page 1282 



# 



9479 

9^5^ 

9486 

9502 

9016 

9031 

9045 

9050 

9059 

8M7 tf 

10196 

8360 H 

10218 

8565 H 

10224 

8371 # 

10238 

8375 4 

10244 

8347 ft 

10286 

i0307 

10321 

8353 ft 
10299 
y348 f^ 

10259 

8354 tt 
1027? 

8<*5:^ j^ 

8438 # 
8401 a 
8409 ;' 
8^11 
8413 # 
838!i tt 
10313 
8tt95 it 
8P01 # 
8899 
892^ tt 
8920 
8916 
8932 
VI 70 
9209 
9U9 
91b9 
8910 
8939 * 
8^53 t.' 

8465 -y 
8A5? a 
8490 if 



tt 9^90 



9.; 65 

94*02 * 
'VvJfi tt 

ina3 

^C34 
';r53 tt 
Ki-A tt 
9.J69 tt 
1j!89 
1('203 
^j211 
10225 
H.210 

1023^, 
li/?;5 
V)230 

1J280 
1O300 
■i0314 
36598 

10279 

10252 
10251 

10266 
10265 
9/91 

?. 08 tt 



10306 
10320 
10328 
10335 
!r;^07 tt 
Sv^7 
893-^ ft 
o94A # 
.H948 tt 
^.'175 

V!54 

S !64 



■U368 
■..)589 
1 0382 
'0395 
'0403 



9471 



10183 
9036 tt 



10189 
10203 
10211 
10225 
10210 

10231 
10245 
10230 

10280 
10300 
10314 
36398 
10279 

10252 
10273 
10251 

10266 
10265 
10292 



10306 
10320 
10328 
10335 



9341 

9180 
9219 
9166 
9205 
9145 



10368 
10389 
10382 
10395 
10403 



9477 
10183 



10189 
10203 
10211 
10225 
10210 

10231 
10245 
10230 

10280 
10300 
10314 
36398 
10279 

10252 
10273 
10251 

10266 
10265 
10292 



10306 
10320 
10328 
10335 



9515 
9185 
922A 



10368 
10389 
10382 
10395 



9483 tt 



10189 
10203 
10211 
10225 
10210 

10231 
10245 
10230 

10280 
10300 
10314 
36398 
10279 

10252 
10273 
10251 

10266 
10265 
10292 



10306 
10320 
10341 
10348 



9727 
9187 # 
9226 tt 



21032 41954 



10368 
10389 
10382 
10395 



10189 
10203 
10211 
10225 
10217 

10231 
10245 
10237 

10280 
10300 
10314 
36398 
10285 

10252 
10273 
10258 

10266 

10292 



10306 
10320 
10341 
10348 



9840 
9191 
9230 



10368 
10389 
10382 
10395 



10189 
10203 
10211 
10225 
10217 

10231 
10245 
10237 

10280 
10300 
10314 
36398 
10285 

10252 
10273 
10258 

10266 

10293 



10306 
10320 
10341 
10348 



10368 
10389 
10382 
10395 



10196 

10218 

10217 

10238 

10237 

10286 
10307 
10321 

10285 

10259 

10258 



10355 
10362 



10196 

10218 

10217 

10238 

10237 

10286 
10307 
10321 

10285 

10259 

10258 



10196 

10218 

10224 

10238 

10244 

10286 
10307 
10321 

10299 

10259 

10272 



10196 

10218 

10224 

10238 

10244 

10286 
10307 
10321 

10299 

10259 

10272 



10355 
10362 



10355 
10362 



10196 

10218 

10224 

10238 

10244 

10286 
10307 
10321 

10299 

10259 

10272 



10293 10293 10293 10293 10293 



10313 10313 10315 10313 10313 



10375 10375 10375 10375 10375 
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IL.ROTLREG 

1L,SBWCMEM 

IL.SLWCREG 

IL.SOR+.END+ 

IL.SOR^.END- 

IL.SOR-.EN0+ 

IL.SOR-.END" 

IL.SUB2,B.W.L.MliH 

lL.SIj'B2,8,U, L.REG 

IL,SUB3.B, W.L.MEM 
IL.SUB3,B,W,L.RE6 

IL.TST.B.W.L 

IL.XOR?. 8. W.L.MEM 

IL.XOR(^.B, W.L.REG 

1L.X0R3. 6. W.L.MEM 
IL.X0R3. 8. W.L.REG 

IN. CLR. CACHE 

IN, CLR, CACHE. ROUT 

IN, DEC. D 

IN.FLAG2.N0T.SET 

IN.INJT 

IN.IORESLT 

IN. PC 

IN.PSC.LONlH 

IN.VA 

ls.ldPctx 

ls.ldpctx.gprs.o 

ls.ldpctx.gprs.1 

ls.ldpctx.po&r 

ls.ldpctx.psl 

ls.ldpctx.push 

LS.LDPCTX.SUBl 

IS. MODE. CHECK 

LS.SVPCTX 

LS.SVPCTX.GPRS.2 

LS.SVPCTX.riPRS.4 

LS.SVPCTX. IPL 

LS.SVPCTX. PC 

LS.SVPCTX. SPS 

MM.BUT.XB.TBMISS 

MM.GET.ACV 

MM. GET, BUT. FLUSH 

MM.GET.BUT.PTE 

MM.GET.BUT.PTE05 

MM.OET.BUT.PTEIO 

MM.GET.BUT.PTE20 

MM Gt^.PTE 

MM.GET.PTE.PO 
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it 

ft 
fr 

n 
ff 



850A 

8729 

872A 

VSSO 

9556 

9561 

9567 

8681 

iO^SI 

86 '^6 A* 

1044^. 

8638 * 

8682 4 

10AS1 

32^6 u 

10^6^; 

8765 ft 

10'*9?; 

8760 ff 

10505 

8/73 ff 

8>t 6 * 

10513 

5995 it 

5925 

59^8 

S968 

t>35^ 

59A5 # 

5878 

5884 ti 
36665 

36688 

36701 

36773 

36777 

36782 

3667.S 

36839 

36855 

368S8 

36896 

36361 

36900 

39094 

400C3 

40388 

36424 

4C373 

403'/ 

404 '.V 

81/'. 

40484 



# 



10403 

10410 
10409 
9b59 



10417 
10445 
10416 

10424 
i0424 

104 57 
10471 
10479 
10506 
10478 

10486 
10486 

6C07 
:V88 . 
6003 . 
^^971 , 
y.52 

^^99 

'.vWO 



10403 
10410 
10409 
9574 



10417 
10445 
10416 

10424 
10424 

10457 
10471 
10479 
10506 
10478 

10486 
10486 



^ 



■:6984 
.^670;' 
>'6697 
'^6709 
:^6.V9 
■<6806 
.<o809 
/.6849 
37014 
:.!)867 
■6863 
3^90? 
:6868 
36924 

40067 
^044? 
3VV98 
40411 
40387 
4(1427 
40056 
40525 



10403 
10410 
10409 



10417 
10445 
10416 

10438 
10424 

10457 
10471 
10479 
10506 
10478 

10500 
10486 



47426 

5873 fi 

5934 

35516 
36984 

36703 ft 

36803 



36815 
36962 
37014 



40363 tt 



40396 
40429 

40142 



40403 
40400 



10403 
10410 
10409 



10417 
10445 
10416 

10438 
10424 

10457 
10471 
10479 
10506 
10478 

10500 
10486 



6690 6960 



36984 36984 



37014 57014 



40150 40169 40191 



10410 10410 



10417 
10445 
10430 

10451 
10438 

10457 
10471 
10479 
10506 
10492 

10513 
10500 



10417 
10445 
10430 

10451 
10438 

10457 
10471 
10479 
10506 
10492 

10513 
10500 



10431 
10430 

10438 
10464 
10493 
10492 



10431 
10430 

10438 
10464 
10493 
10492 



10451 
10444 

10451 
10464 
10493 
10505 



10431 
10444 

10451 
10464 
10493 
10505 



10431 
10444 

10451 
10464 
10493 
10505 



10500 10500 105'I3 10513 10513 



^'i '■- 



40480 // 
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Mh.GET.PTE.PI 

MM.GET.PTE.PX 

MM.GET.PTE.PX20 

MM.GET.PTE.PX25 

MM.GET.PTE.PX25.1 

MM.GE1.PTE.PX32 

MM.GET.PTE.SYS 

MM. GET. READ. PTE 

MM.6CT.READ.PTE20 

MM.GET.TNV 

MM. GET. WRITE. PCS33 

MM. GET. WRITE. PTE 

MM.6ET.WRITC.PTE20 

MM. GET. WRITE, PTE25 

MM. GET. WRITE. PTE30 

MM. GET. WRITE. PTE31 

MM. GET. WRITE. PTE?^ 

MM.GET.WRrrE.PTE33 

MM. GET. WRITE PfEAO 

MM. GET. WRITE. PTE55 

MM. GET. WRITE. PTE60 

MM. GET, XB, PTE 

MM.6ET.XB.PTE10 

MM, PB. PROBE 

MM, PB, WRITE 

MM. PB. WRITE, UNLOCK 

MM.PB.WRITE10 

MM.PB.WRITE15 

MM. PB. WRITES 

MM.PRB.READ.T8M 

MM. PRB. WRITE. LONG 

MM. PRB. WRITE. LONG, 10 

MM.PRB.WRITC.NR 

MM. PRB. WRITE. SIZ 

MM.PRB.W'^ITE.SIZ.OO 

MM,PRB.I.RITE.S1Z. lO 

MM,PRB.WRITE1 

MM.PRB.WMTE1,05 

MM.PRB.WRITE1.10 

MM,PRB.WR1,TBM 

MM.RFAD.ACV 

MM. READ. NO. ACCESS 

MM.READ.TBMISS 

MM.READ.TBMISS.10 

MM.READ.TNV 

MM.SAVE.INC.VA 

MM.SPTF.M.EQ.O 

MM. UA. RE AD 

MM. UA, WRITE 

MM, UA. WRITE. UNLOCK 

MM.WRITF.TBMISS 

MM. WRITE. T8MISSJ0 

MM.XB.ACV 

MM.XB.ACV.-l 

MM.XB.TBMISS 



J489 AOb^S ft 








.')532 A0S:^8 /t0545 ft 








'♦0557 A056A ft 








^057; ft AO'S^/ 








-;0581 40607 ft 








''*0568 4D586 40618 ft 








40494 40500 ft 








39920 40C3S ^lOO'iC, 


40052 tt 


40930 




40076 400:;1 40084 ft 








40068 ft 4009) '>01S4 


40173 


40195 




A0226 40.^?9 ft 








39976 40138 ft A0902 








40159 401ot fi 








40176 ft 40:37 








A0164 40ld8 U 








A 0204 ft 40'^ ^; 








•\0201 40i^l0 ft 








<i0180 40218 40239 ft 








;0096 40185 A0208 


'.0247 -V 






40253 ft 40262 








/0250 40258 It 








-9885 40026 fi 








40031 tt 








29205 ft 39726 39740 








!9734 tt 








".y/'^o tt 








.•92r.> 396/' 396h8 


39753 // 






3^6*'' 39.'^'* t^ 








^-91 ;o ft '/,7:. 39745 








2'^^5^ 2i:?2 .1240 


36475 


36492 


40927 tt 


2.<39 PU43 21450 


21518 


21532 


40749 tf 


40767 A077r V 








2111.' 32791 40715 


40775 


408:8 ft 


21594 21675 21690 


21798 


21885 


29620 


9495 14758 16923 


40685 tt 






A0706 40711 ft 








36300 36304 40850 ft 








40860 ft 40882 








40858 40867 tt 








20161 21123 36559 


36576 


39802 


40693 


39932 39952 tt 39960 








38358 39927 ft 








39906 ft 








39909 59916 * 








39925 39941 tt 39949 








39674 39684 39690 ft 








40213 40222 40295 ft 








39642 # 








39681 ft 








39671 # 








38346 39962 tt 








5845/ 39965 39972 # 








39834 39893 ft 








39810 39831 tt 








38385 39872 # 









40&90 tf 



40756 40815 40tf74 40899 tt 
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MM.XB.TBM1SS.10 
MM.XB.TNV 

mm pcall acv entry 
mpTinvalToatE.tb 

MP.MFPR 

MP.MFPR.ACCS 

MP.MFPR.ASTLVL 

MP.MFPR.8AD.JPR 

MP.MFPR. BRANCH 

MP-MFPR.BUILD.CMIERR 

MP.MFPR.CHK.CON 
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MP.MFPR 
MP.MFPR 
MP.MFPR 
MP.MFPR 
MP.MFPR 
MP.MFPR 
MP.MFPR 
MP.MFPR 
MP.MFPR 
MP.MFPR 
MP.MFPR 
MP.MFPR 
MP.MFPR 
MP.MFPR 
MP.MFPR 
MP.MFPR 
MP.MFPR 
MP.MFPR 
MP.MFPR 
MP.MFPR 
MP.MFPR 
MP.MFPR 
MP.MFPR 
MP.MTPR 
MP.MTPR 
MP.MTPR 
MP.MTPR 



.CMIERR 

.CONSOLE 

.CONSOLE. 10 

.DONE 

,FPA 

.ICCS 

-ICR 

.ICR10 

.IPL 

.MEMSCR 

-MME 

.PMR 

.SID 

.TBDATA 

,TODR 

.TUDn.?0 

.TODR.99 

.TODR.CHK 

.TODR.lP 

,TODR. RETRY 

.TU58 

.WRITE 

.XTR. WRITE 

.ACCS 
.ASTLVL 
.BAD. I PR 



MP.MTPR. BRANCH 
MP.MTPR. CADR 
MP.MTPR. CADR05 
MP.MTPR.CADRIO 
MP.MTPR.CHK.CON 



MP.MTPR. CONSOLE 
MP.MTPR.CSTS 
MP.MTPR, DONE 
MP.MTPR. EXIT 
MP.MTPR, FLUSH. XB 
MP.MTPR.GRP1 
MP.MTPR.JCCS 
MP.MTPR. JCCS05 



39875 

39806 

20783 

35585 

6832 

35865 

35785 

35764 

35760 

35919 

35751 

36112 

35798 

3583A 

36083 

35944 

35739 

35802 

35810 

35972 

35779 

35850 

35873 

35893 

35897 

35885 

35814 

36027 

36021 

36051 

56002 

35989 

35818 

••>5753 

55906 

6892 

35115 

35051 

34968 

55209 

54984 

55105 

35518 

35522 

34961 

55576 

5*^625 

55085 

55075 

551o0 

55636 

55580 

54957 

55312 
35051 



ff 



39882 # 
39887 ff 
20792 
35599 
35744 ff 
36109 ft 
55911 ft 
55787 
55768 ft 
55923 
35756 
36116 
35916 ff 
35838 
36090 ft 
56164 tt 

ft 56397 
35959 
35974 
35980 
359C5 ft 
35S53 
36118 U 
36134 ft 
36144 ft 
36123 ft 
35994 ft 
36035 
56023 tt 
56049 ft 

it 56047 

ft 56053 
35822 

tt 

tt 35914 
34950 tt 
35549 tt 
35249 tt 
35045 
55218 
34987 ft 
55509 ft 

ft 55532 
55529 tt 
54978 
35441 



tt 



35091 
55579 
55200 
556^0 
55614 
54972 



40699 tt 
35694 ft 
36397 



35698 35703 36679 
36397 36397 



35795 35806 35850 55846 55869 55877 



35927 
55771 
56152 

35342 
56397 



35931 
35775 
36145 

36085 tt 
3u'97 



55955 
55791 
56161 



55959 55946 ft 
35909 35941 ft 35968 



35881 
55987 



35889 
35992 



35901 
3t / 



36177 ft 
36077 



35857 35861 36094 tf 



36041 tt 



55826 36079 ft 



tt 



56092 
36405 



35047 
55255 



35556 

55027 
55446 

55A45 
55594 
55231 
35642 



56097 
36405 



55059 
511244 



5514/. 
55451 

tt 55460 



tt 



35280 
57380 



36121 
56405 



55071 
55261 



35180 
35485 



55425 
37397 



56405 36405 36405 



35087 
55504 



55222 
35493 



55558 
57414 



55 140 
55465 



55H8 
55474 



35164 
35663 



ft 



35175 35191 55196 



55248 35257 
35547 35552 



35653 tt 



35288 55509 35358 55569 
55554 tt 55595 35608 35617 



3b3l7 tf 
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MP.MTPR 
MP.MTPR 
MP.MTPR 
MP.MTPR 
MP.MTPR 
MP.MTPR 
MP.MTPR 
MP.MTPR 
MP.MTPR 
MP.MTPR 
MP.MTPR 
MP.MTPR 
MP.MTPR 
IP.MTPR 
'.MTPR 
-IP.MTPR 
MP.MTPR 
MP.MTPR 
MP.MTPR 
MP.MTPR 
MP.MTPR 
MP.MTPR 
MP.MTPR 
MP.MTPR 



.ICCS'O 

.lORElET 

.IORElET-1 

.MEMERR 

.MEMSCR 

.MME 

.NICR 

.N1CR05 

.NICR10 

.NICR20 

.POBR 

.P1BR 

.PCBB 

.PXBR 

.PXLR 

. RESET. STEPC 

.RESV.OPER 

,SBR 

.SBRIO 

,SCBB 

.SIRR 

.3IRR10 

.SISR 

.SISR05 



Mrt MTnn c T CD1 r\ 

III (III! '(.WAV-'IV 

MP.MTPR. SLR 
MP.MTPR. SPLIT 
MP.MTPR. TBCK 
MP.MTPR. TBDATA 
MP.MTPR. TBDR 
MP.MTPR. TBDR. 05 
MP.MTPR. TBJA 
MP.MTPR. TBIAPO 
MP.MTPR. TBIS 
MP.MTPR. TODR 
MP.MTPR. TOOR. ADR 
MP.MTPR. TODR. LP 
MP.MTPR. TU58 
MP.MTPR. TXDB 
MP.MTPR.TX0B.10 
MP.MTPR. TXDB. 20 
MP. SELECT. IPR 
MP. SELECT. IPR10 
MP. SELECT. IPR20 
MP. SELECT. JPR50 
MP.SELtrT.IPR60 
MP. SELECT. PJ 
MS.BICPSW 
MS.BISPSW 
MS.BIXPSW.MBZ 
MS.BPT 

MS. COUNT. ONES 
MS. COUNT. ONES10 
MS.DEC.SP 
MS. HALT 



35315 

35119 

35555 

35107 

j5AA8 

35123 

353A0 

35055 

353A3 

35366 

3^992 

35001 

35019 

35188 

34996 

6709 

35A71 

35010 

35193 

35023 

35035 

35276 

35291 

35039 

350U 

3A96'i 

35152 

35136 

35099 

35500 

35127 

5913 

35132 

35064 

35412 

35415 

35067 

35095 

35456 

35478 

34835 

34838 

34870 

34864 

34904 

34842 

21392 

21382 

21386 

20927 

21128 

21315 

21156 

20948 



35323 # 
35560 ft 35571 
35567 



ff 



35111 
35503 
35577 

35345 
35351 



If 



ft 



35541 ft 
35512 



35157 ft 
35183 ft 
35228 It 



35005 
35647 tt 

ft 35498 
35202 ft 

ft 35205 
35237 ft 
35263 ft 
35282 tt 

ft 35300 
35296 



35211 

34974 

35627 

35619 

35495 

35507 

35582 

5920 

35610 

35396 

35418 

35437 

35079 

35455 

35462 

35490 

34859 

34861 

34887 

34894 

34910 

34846 

22111 

22118 

21396 

22123 

21133 

21322 

37994 

22130 



35526 



35166 ft 



34980 ft 



tt 



35590 35596 tt 

35425 tt 

35382 35438 ft 



34953 
34891 



34850 

22111 

22118 

21405 tt 

22123 

21245 

37998 
22130 



35747 



34853 tt 

22111 

22118 

22123 
21250 

38002 
22130 



22111 
22118 



22111 
22118 



22111 
22118 



22123 

21308 tt 21320 



38006 
22130 



38035 38483 
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MS.HALT.MICKO 

«o. INDEX 

MS. INDEX. 50 

MS, INDEX. 60 

MS.MOVPSL 

MS. NOP 

MS.POPR 

MS. POPR. INNER 

MS.POPR. LOOP 

MS.POPR.PRB 

MS.POPR.PRB.OK 

MS.PUSHR 

MS.PUSHR.LOOP 

MS.PUSHR. MASK 

MS.PUSHR.PRB 

MS.PUSHR.PRB.OK 

MS.XFC 

MV. BUS. TEST 

MV. CACHE. CHECK. FILL 

MV. CACHE. CHECK. ZERO 

MV. CACHE. PARITY 

MV. CACHE. TEST 

MV. CHECK. XB 

MV. CLEANUP 

MV. CLEAR. CACHE 

MV. CLEAR. CACHE. LOOP 

MV. CLEAR. MME 

MV.CS. PARITY 

MV.DSIZE. FIRST 

MV.DSI2E. SETUP 

MV DSIZE.TEST 

MV.END 

MV. ERR. 605 

MV. ERR, 606 

MV.ERR.60D 

MV.ERR.60E 

MV. ERROR 



MV, FILL. CACHE 

MV.FILL.XB 

MV. FINISH. SETUP 

'IV. GET. CLEAR. MEMSCR 

-tV.LOAD.DSIZE 

MV.MBUS.FL0AT1 

MV.MBUS.FLOAT1.05 

MV.MBUS. FLOAT!. 10 

MV.MBUS.TEST 

MV, PARITY. TEST 

MV. READ. CACHE 

MV. RESTORE, GPR. 10 

MV. RESTORE. GPR. LP 

MV. RESTORE. GPRS 
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6128 

21003 

21037 

21051 

21348 

20912 

21199 

21269 

21265 

21210 

21234 

21097 

21K4 

21154 

21108 

21117 

20898 

A6199 

47366 

47346 

47142 

47321 

46815 

47402 

47329 

47334 

47197 

47268 

47077 

47064 

47047 

47349 

46241 

46249 

46303 

46311 

46243 

46569 

46648 

46922 

47295 

47343 

46879 

46171 

47158 

47080 

46284 

46287 

46280 

46231 

47133 

47363 

46765 

46772 

46740 



it 

tt 
ft 
tt 
ft 



6702 

22140 

21043 

21058 

22166 

22171 

22180 

21279 

21276 

21257 

21255 

22187 

21150 

21162 

21120 

21140 

22211 

47375 
47350 



46852 
47417 
47338 

47211 
47291 
47085 
47070 



tt 



it 
tt 



tt 
tt 
ft 



20970 ft 
22140 



22166 
22171 
22180 

21283 

21257 ft 
22187 



47409 ft 



46251 

46576 

46655 

46993 

47302 

47371 

46942 

46185 

47169 

47087 

46316 

46293 

46297 

46274 



47386 
46781 
46778 
46761 



36289 36337 37125 37256 37428 38272 47406 
22140 22140 22140 22140 



22166 22166 22166 22166 

22171 22171 

22180 22180 22180 22180 



22187 22187 22187 22187 



22211 22211 22211 22212 22212 22212 222^2 



46867 ft 46986 
47222 47237 



47251 47262 47269 tt 



46505 
46583 
46662 
47003 
47356 



47201 
47105 



46313 
46590 
46668 
47012 
47378 



46391 
46595 
46675 
4702? 
47391 



ft 



46407 
46601 
46682 
47094 



46416 
46608 
46689 
47101 



46432 
46615 
46696 
47112 



4j44l 
46622 
46744 
47154 



46457 
46629 
46886 
47165 



46475 
46635 
46893 
47176 



46492 
46642 
46911 
47274 



47215 47241 47255 47276 ft 
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MV.RWBUS.FLOATI 
MV.RWBUS. FLOAT!. 10 
MV.RWBUS.FL0AT1.5 
MV, SAVE. GPRS 
MV.SAVE.GPRS.OI 
MV.SET.CRAR 
MV.SP.ADR.LP 
MV.SP. CHECK. GPRS 
MV, SP. CHECK. IPRS 
HV.SP. CHECK. MTEMPS 
MV.SP. CHECK. RTEMPS 
MV.SP. DUAL. PORT 
MV.SP. DUAL. PORT. CHK 
MV.SP. DUAL. PORT. LP 
MV.SP. DUAL. PORT. READ 
MV.SP. DUAL. PORT. URT 
MV.SP. EXPLICIT. ADR 
MV.SP.GPR.ADR 
MV.SP.GPR.ADR.ERR 
MV.SP.6PR. ERROR 
MV.SP. IPR. ADR 
MV.SP.IPR.ADR.FRR 
MV.SP.IPR. ERROR 
MV.SP.MrEMP. ERROR 
MV.SP.MTEMP.LOOP 
MV.SP.RTEMP.ADR 
MV.SP.RTEMP.ADR.ERR 
MV.SP.RTEMP. ERROR 
MV.SP. TEST 
MV.SP. TEST. GPRS 
MV.SP. TEST. IPRS 
MV.SP. TEST. MTEMPS 
MV.SP. TEST. RTEMPS 
MV.SP. 2ER0 
MV.SP. ZERO. GPR 
MV. STALL. FOR, CACHE 
MV.TB.GRPO. PARITY 
MV.TB.GRP1. PARITY 
MV.TEST 
MV.XB.PC.TEST 
MV.XB.TEST 

MV.XB. TEST. HIGH. BITS 
MV.XB.TEST.LO0P1 
MV.XB. TEST. L00P2 
MV.XB. WAIT 
0LD161C 
OS, ADD 



A622A 

A6219 

46227 

A6168 

A6166 

8174 

46523 

46421 

46446 

46480 

46396 

46714 

46736 

46721 

46725 

46718 

46468 

46531 

46378 

46424 

46536 

46383 

46449 

46484 

46464 

46526 

46373 

46399 

46291 

46375 

46380 

46587 

46353 

46346 

46349 

46176 

47179 

47225 

5349 

46835 

46776 

46819 

46812 

46829 

46949 

29209 

10249 

10270 

10580 

17705 

20826 

20837 

2^1A6 

?21S7 

22192 



U 



U 



ft 



ft 



46254 
46236 
46253 
46183 
46173 
47428 
46529 
46437 
46462 
46496 
46412 



46742 ft 

W27 ft 

46735 ft 
46731 

46519 tt 

46414 ft 

46430 tt 



46554 46539 46541 ft 46552 46557 



46439 
46455 
46490 
46488 
46544 
46389 
46405 
46342 



46470 
46370 
46368 
46355 
46871 



5427 

46975 

46805 

46825 

46823 

46839 

46952 

39799 

10249 

10?70 

10380 

17705 

20826 

20837 

22151 

22157 

22199 



46749 



tt 



47053 
6698 



10249 
10270 
10380 
17705 
20826 
20837 
22151 
22157 
22199 



46428 
47332 
7135 



46453 



47361 47387 ft 



46143 ft 



102A9 
10270 
10380 
19987 
20828 
22144 
22151 
22159 
22199 



10256 
10366 
10387 
19987 
20828 
22144 
22151 
22159 
22199 



10256 
10366 
10387 
19987 
20828 

22' : 
22159 
22206 



10256 
10366 
10387 
19987 
20828 
22144 
22153 
22159 
22206 



10256 
10366 
10387 
1 9994 
20628 
22146 
22153 
22159 
22206 



10263 
10573 
15988 
19994 
20828 
22146 
22153 
22159 
22206 



10263 
10375 
17072 
19994 
20837 
22146 
22153 
22192 
22419 



10263 
10373 
17457 
19994 
20837 
22146 
22153 
22192 
22425 



10263 
10375 
17705 
20826 
20837 
22146 
22157 
22192 
22498 
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OS.ADD-AUTO.DEC 

OS.ADD-AUTO.INC 

OS.AOD-DISPLACEMENT 

OS.ADD-IMMEDIATE 

OS,ADD-INC,PC 

OS, ADO-INDEX 

OS.AOD-READ.INC.^ 

OS.ADD-READ.SAV.EXIT 

OS.ADO-RELATIVE 

OS, BOA 

US. BOA-EXIT 

OS. BOA-EXIT. QUAD 

OS.BOA-JNC 

OS.BOA-INDEX-IMMED 

OS. BOA-QUAD 

OS, BOA-READ 

OS. BOA-READ. INC 

OS. BOA-RELATIVE 

OS.B0A-WRT1 

OS.BOA-WRTI-EXIT 

0S.B0A-WRT1-INC 

0S.B0A-WRT1-READ 

0S.B0A-WRT1-RFAD.INC 

0S.80A-WRT1-RELATIVE 

CS.B0A-WRT2 

05.B0A-WRr?-EXlT 

0S.B0A-WRT2-JNC 

0S.B0A-WRT2-READ 

OS.BOA-WRTP-READ.INC 

OS.BOA-WRT?-RFLATIVE 

OS.DMOD 

OS.DMOD-AUTO.INC 

OS.DMOD-DFC.VA 

OS.DMOD-INDIRECT 

OS.DMOD-'UAD.INC,^ 

0S,DM0D-READ1 

0S.DM0D-READ2 

OS.DMOD-VA MDR 

OS.DRED 



OS.DRED-iMMEDIATE 
OS.DRED-READ 
OS.DRFD-REG 
OS. OREO-UNPACK 

OS.FIDMOD 
OS.MDMOD-INDIRECr 

Ob.f iOMOD-REAOl 
OS.FJORED 



?2527 

26A18 

30338 

^A966 

';A93A 

44956 

44938 

44998 

44989 

44979 

44970 

44951 

44410 

44485 

44751 

44473 

44477 

44741 

4450S 

44512 

44489 

44562 

44580 

44568 

44601 

44608 

44585 

44652 

44670 

44658 

44691 

44698 

44675 

13160 

45708 

45781 

45742 

45752 

45718 

45767 

40 790 

11116 

17667 

17795 
17881 
17947 
45599 
45632 
4SS90 
4:>604 
17662 
46049 
46025 
16965 
17753 



tt 



ft 



ft 



tt 



22557 
26424 
30429 
45008 
45029 
44960 
44994 
45004 
45017 
45035 
44974 
45014 
44467 
44493 
44796 
44525 
44548 
45503 
44508 
44541 
44531 
45235 
44589 
44621 
44604 
44637 
44627 
45332 
44679 
44715 
44694 
44726 
44711 
M3456 
45769 
45783 
45747 
45797 
45723 
45775 
45792 
15236 
17667 
17795 

17881 
17947 
45680 
45637 
4565S 
45667 
17824 
46054 
46050 
17660 
17740 



it 



22576 

26440 
30440 

45174 
45019 



tt 



22597 
29459 
31422 

45281 



22605 
29810 
31442 



22665 
30085 
33475 



22699 
30091 
33484 



227U 
30101 
33489 



25600 
30176 
36627 



25607 
30182 
44927 tt 



26090 
30197 



26101 
30326 



45023 tt 

44878 
44497 



44747 
44572 
45649 
44536 
44786 
44763 



tt 



44986 
44501 



44662 
45759 
44779 



45115 45416 
44520 tt 44529 



45969 46066 
44782 



45875 
44539 



44545 44759 44767 44771 44775 



44616 ft 
44632 tt 



44635 44641 



44685 44687 44706 tt 44719 44724 44730 44799 
44721 tt 



15768 
46014 

45787 
46059 
45728 
45777 
45802 
13788 
17692 
^7B22 
17881 
17967 

45661 
45705 

17897 

46081 
46055 
17660 
17740 



14311 45700 tt 



tt 



tt 



45735 
46071 
46085 
14331 
17692 
17822 
17881 
17967 



45757 
46079 

14956 
17726 
17829 
17895 
17967 



45762 tt 45795 



15478 
17726 
17829 
17895 
17967 



17646 
17733 
17850 
17902 
45587 



tt 



17646 
17733 
17850 
17902 



17646 
17740 
17863 
17922 



17646 
17740 
17863 
17922 



17660 
17747 
17865 
17940 



17660 
17747 
17863 
17940 



tt 



tt 



1794? 46006 tf 



^6040 
17667 
17747 



46044 
17667 
17747 



46075 
17669 
17795 



ft 



17692 
17795 



17692 
17822 



17694 
17822 



17726 
17829 



17726 
17829 



17735 
17831 



L... 
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OS. FRED-UNPACK 
OS. MOD 



OS.MOD-AUIO.INC 
OS. MOD-READ. EXIT 
OS. MOD-READ. INC.^ 
OS. MOD-READ, SAV 
OS. MOD-READ. SAV. EXIT 
OS.MOD-VA MDR 
OS.QRED 



OS.QRED- 
OS. CRED- 
OS. QRED- 
OS.QRED- 
OS.QRED- 
OS. CRED- 
OS. ORED- 
OS.QRED- 
OS.QRED- 
OS.QRED' 
OS.QRFO- 
OS, RED 



■AUTO. INC 

■IMMEDIATE 

■INDIRECT 

■LITERAL 

•MDR 

■REA5.1NC.4 

■READ.IND 

■READ. SAV, JNC 

•READ1 

■READ? 

•REG 



17850 

17947 

A5900 

A5910 

A5983 

120A2 

17674 

17753 

17843 

17888 

179?9 

45370 

9271 

9921 

10112 

10187 

10327 

10354 

10444 

17676 

19768 

44826 

44857 

44871 

44861 

44857 

44904 

9914 

10290 

45448 

45452 

45554 

4545/ 

45554 

45496 

45486 

45^62 

45506 

45511 

45445 

9019 

9857 

9871 

9880 

9894 

9907 

9919 

9933 

994^' 

99SS 

9969 

9981 

9995 

10002 

10015 



ft 



17850 

17949 

45975 

45980 

45985 

14652 

17674 

17753 

17845 

17888 

17929 

45422 

9276 

9935 

10112 

10187 

10527 

10354 

10478 

17838 

19775 

44886 

44881 

44910 

44866 

44842 

44906 

9914 

10290 

45519 

45527 

45556 

45531 

45567 

45561 

45491 

45467 

45559 

45525 

45515 

9095 

9864 

9871 

9885 

9894 

9907 

9926 

9935 

994 7 

9955 

9969 

9983 

9995 

10004 

10017 



ft 



ft 



17895 
45896 
46009 



17653 
17681 
17760 
17845 
17888 
17954 

9281 

9935 

10112 

10187 

10327 

10354 

10478 

17838 

19775 

45823 

44909 

45868 

44900 

44847 

44915 

9914 

10290 

45595 



ft 



17895 17902 17902 17904 17922 17922 17940 17940 17947 



ft 



17653 
17681 
17760 
17845 
17909 
17954 

9859 

9949 

10118 

10194 

10327 

10354 

10492 

17838 

44817 

45854 

45858 
44852 

9914 

10290 

45905 



45565 45664 



45670 
45642 
45550 
45472 
45608 
45542 

9287 

9864 

9871 

9885 

9894 

9907 

9926 

9935 

9947 

9955 

9969 

9985 

9995 

10004 

10017 



ft 



ft 



45961 
45950 
45477 
45615 
45544 

9292 

9864 

9878 

9885 

9898 

9907 

9926 

9940 

9947 

9960 

9969 

9983 

9997 

10008 

10050 



17653 
17683 
17767 
17845 
17909 
17961 

9859 

9949 

10118 

10194 

10327 

10354 

10492 

17838 



45863 
44893 

9914 
45440 



ft 



ft 



ft 



45956 
45481 
45618 
45654 

9297 

9864 

9878 

9885 

9898 

9907 

9926 

9940 

9947 

9960 

9969 

9983 

9997 

10008 

10050 



17653 
17685 
17767 
17857 
17915 
17961 

9875 

9962 

10118 

10194 

10540 

10409 

10505 

17911 



45854 
9914 



45556 
45625 
45974 

9850 

9866 

9878 

9892 

9898 

9912 

9928 

9940 

9953 

9960 

9974 

9983 

9997 

10008 

10050 



17655 
17683 
17774 
17857 
17915 
17974 

9873 

9962 

10118 

10194 

10540 

10409 

10505 

17911 



45839 
10175 



ft 45922 
45627 



9850 

9866 

9878 

9892 

9898 

9912 

9928 

9940 

9953 

9960 

9974 

9983 

9997 

10008 

10050 



17655 
17698 
17774 
17870 
17917 
17974 

9887 

9976 

10125 

10201 

10340 

10416 

12035 

17911 



45844 
10175 



9850 

9866 

9880 

9892 

9905 

9912 

9928 

9942 

9953 

9967 

9974 

9988 

9997 

10010 

10052 



17655 
17698 
17802 
17870 
17917 
17974 

9887 

9976 

10125 

10201 

10340 

10416 

15301 

17911 



17655 


17655 


17655 


17700 


17700 


17700 


17802 


17836 


17836 


17870 


17870 


17888 


17917 


17929 


17929 


17974 


45352 ft 




9900 


9900 


9921 


9990 


9990 


10112 


10125 


10125 


10187 


10201 


10201 


10527 


10340 


10340 


10354 


10430 


10430 


10444 


17676 


17676 


17676 


17956 


19280 


19768 



45849 
10175 



10175 10175 10175 



45928 45934 45939 45944 



9850 

9866 

9880 

9892 

9905 

9912 

9928 

9942 

9953 

9967 

9974 

99R8 

9997 

10010 

10052 



9857 

9866 

9880 

9894 

9905 

9919 

9928 

9942 

9955 

9967 

9981 

9988 

1000^ 

1001:> 

10057 



9857 

9866 

9880 

9894 

9905 

9919 

9928 

9942 

9955 

9967 

9981 

9988 

10002 

10015 

10057 



9857 

9871 

9880 

9894 

9907 

9919 

9933 

9942 

9955 

9969 

9981 

9995 

10002 

10015 

10057 



- i 
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10057 


10059 


10070 


10077 


10091 


10098 


10132 


10139 


10155 


10160 


10173 


10180 


10208 


10208 


10228 


10r..'8 


10277 


10277 


1030^ 


10304 


10325 


10325 


1033A 


10338 


10347 


10347 


10361 


10361 


10A00 


10402 


1041A 


10414 


10A23 


'10428 


10437 


10437 


10450 


10450 


10462 


10469 


10483 


10485 


10497 


10497 


10503 


10510 


16430 


16902 


17698 


V698 


17753 


17760 


17788 


17788 


17815 


17836 


17859 


17859 


17931 


17931 


18513 


18517 


18780 


18780 


18792 


18792 


18799 


18799 


18808 


18808 


18815 


18815 


18822 


18822 


19747 


19752 


19759 


19759 


19766 


19773 


19787 


1979i 


19807 


19814 


19828 


19880 


19966 


19968 


19975 


19975 


19982 


19982 


22109 


22109 


22139 


22139 


22509 


22516 


25420 


25420 


25441 


25441 


25461 


25461 


25432 


25482 


31432 


53252 


33266 


33273 



10059 

10077 

10098 

10139 

10160 

10180 

10208 

10228 

10277 

10304 

10325 

10338 

10347 

10561 

10402 

10414 

10428 

10457 

10450 

10469 

10485 

10497 

10510 

17515 

17700 

17760 

17788 

17836 

17859 

17951 

18524 

18785 

18792 

18801 

18808 

18815 

19515 

19752 

19759 

19775 

19795 

19814 

19880 

19968 

19975 

19982 

22116 

22159 

22569 

25420 

25441 

25461 

2548? 

33^52 

33275 



10065 

10077 

10098 

10159 

10160 

10180 

10215 

10235 

10285 

10311 

10352 

10558 

10352 

10561 

10402 

10421 

10428 

10442 

10450 

10469 

10485 

10499 

10510 

17518 

17712 

17767 

17802 

17845 

17859 

17951 

18652 

18785 

1879? 

18801 

18808 

18815 

19745 

19752 

19761 

19775 

19793 

19814 

19880 

19968 

19975 

20835 

22116 

22139 

22583 

25427 

25448 

25468 

26095 

33252 

53273 
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10063 

10084 

10105 

10146 

10167 

10182 

10215 

10235 

10283 

10511 

10332 

10345 

10352 

10595 

1C402 

10h21 

10455 

10442 

10455 

10476 

10485 

10499 

10512 

17451 

17712 

17774 

17808 

17852 

17909 

17961 

18778 

18787 

18794 

18801 

18815 

18820 

19745 

.9754 

19761 

19780 

19800 

19821 

19887 

19968 

19980 

20855 

22157 

22178 

22705 

25427 

25448 

25468 

50096 

33259 

33280 



Clock rate = 160ns 
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10063 


10065 


10077 


10084 


10098 


10105 


10139 


10146 


10160 


10167 


1U180 


10182 


10215 


10215 


10255 


10255 


10283 


10283 


10311 


10311 


10532 


1033? 


10338 


10345 


10352 


10552 


10361 


10595 


10402 


10402 


10421 


10421 


10428 


10435 


10442 


10442 


10450 


10455 


10/.69 


10476 


10485 


10485 


10499 


10499 


10510 


10512 


17335 


17443 


17712 


17712 


17767 


17774 


17802 


17803 


17843 


17845 


17859 


17909 


17954 


17954 


18778 


18778 


18785 


18785 


1879'* 


18794 


18801 


18801 


18808 


18808 


18820 


18820 


19745 


19745 


19752 


19754 


19761 


19761 


19773 


19780 


19795 


19800 


19814 


19821 


19880 


19887 


19968 


19968 


19975 


19980 


20835 


20835 


22116 


22116 


22178 


22178 


22611 


22654 


25427 


25427 


25448 


25448 


25468 


25468 


26436 


26452 


3325? 


33259 


33273 


53280 



10065 

10084 

1 01 05 

10146 

10167 

10182 

10222 

10242 

10297 

10318 

10354 

10545 

10559 

10393 

10407 

10423 

10455 

10448 

10455 

10476 

10490 

10499 

10512 

17674 

17719 

17781 

17808 

17b:i2 

17915 

17961 

18778 

18787 

18794 

18801 

18815 

18820 

19747 

19754 

19761 

19780 

19800 

19821 

19887 

19973 

19980 

21007 

22137 

22178 

25413 

25434 

25455 

25475 

30187 

33259 

33280 



10065 

10084 

10105 

10146 

10167 

10182 

10222 

10242 

10297 

10518 

10534 

10545 

10359 

10395 

10407 

10423 

10435 

10448 

^0455 

10476 

10490 

10499 

10512 

17674 

17719 

17781 

17808 

17852 

17915 

17963 

18780 

18787 

18794 

18806 

I8813 

18822 

19747 

19754 

19761 

19780 

19800 

1982' 

19837 

19973 

19980 

21012 

22137 

22185 

25413 

25434 

25455 

25475 

30333 

35259 

33280 



10070 

10091 

10132 

10153 

10173 

10182 

10222 

10242 

10297 

10318 

10534 

10547 

10559 

10400 

10407 

10425 

10457 

10448 

10462 

10485 

10490 

10503 

10512 

17681 

17719 

17781 

17815 

17857 

17917 

18388 

18780 

18787 

18794 

18806 

18813 

18822 

19747 

19754 

19766 

19787 

19807 

19828 

19966 

19973 

19982 

21017 

22137 

22185 

25413 

25434 

25455 

25475 

30435 

35266 

33287 



10070 

10091 

10132 

10153 

10173 

10182 

W222 

10242 

10297 

10318 

10334 

10347 

10359 

10400 

10407 

10423 

10437 

10448 

10462 

10485 

10490 

10503 

10512 

17681 

17719 

17781 

17815 

17857 

17951 

18448 

18780 

18787 

18799 

18806 

18815 

18822 

19747 

19754 

19766 

19787 

19807 

19828 

19966 

19973 

19982 

22109 

22139 

22185 

25413 

25434 

25455 

25475 

31412 

33266 

33287 



10070 

10091 

10132 

10153 

10173 

10208 

10228 

^0277 

10304 

10325 

10354 

10547 

10561 

10400 

10414 

10425 

10457 

10450 

10462 

10485 

10497 

10C03 

14942 

17683 

17753 

17788 

17815 

17859 

17931 

18455 

18780 

18787 

18799 

18806 

18815 

18822 

19747 

19759 

19766 

19787 

19807 

19828 

19966 

19975 

19982 

22109 

22139 

22185 

25420 

25441 

25461 

25482 

31427 

33266 

33287 
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OS. RED-AUTO. INC 

OS.RED-IMMED 

OS. RED-READ, EXIT 

OS. RED-READ. INC. A 

OS. RED-READ. SAV 

OS. RED-READ, SAV, EXIT 

OS.RED-VA MDR 

OS. SOB 

OS, SOB-READ. EXIT 

OS.VAOD 

OS.VADD-AUTO.INC 

OS.VADD-DISPLACEMENT 

OS.VADD-INC.PC 

OS.VADD-INDEX 

OS-VADD-READ.EXIT 

OS.VADD-READ.INC.A 

OS.WRTI 



OS.WRTl-ABSOi.UTE 

OS.WRTl-AUIO.DEC 

0S.WRT1-DEFERRED 

0S.WRT1-DISPLACEMENT 

OS.WRTI-READ 

GS.WRT1-READ.INC.A 

OS.WRTI-RELATIVE 

0S.WRT2 



OS.WRTP-READ 
PC,CALL-10 
PC.CALL-ACV 
PC.CALl-APPX, PROBE 
PC.CAiL-COUNT.ONES 
PC. CALL-DEC, SP 

PC. CALL-DEC. SP1 
PC. CALL-DEC. SP2 
PC. CALL-DONE. REG 



33287 

33300 

33321 

33342 

3A773 

36381 

36402 

3699A 

37006 

4435A 

44358 

44388 

44403 

44393 

44369 

44444 

20007 

45878 

18368 

45063 

45085 

45067 

45080 

45098 

45108 

8333 

9378 

10036 

11903 

16860 

22164 

45203 

45183 

45240 

45197 

45217 

45227 

45190 

9024 

10217 

10258 

10299 

17776 

17d83 

45302 

45315 

20431 

20147 

20124 

20780 

20240 

20345 

20230 

204 34 

20221 



# 



# 



33289 

33300 

33321 

33342 

34773 

36381 

36402 

36996 

37006 

44421 

44428 

44413 

44451 

44398 

44374 

44446 

20007 

18396 

45145 

45089 

45140 

45118 

45103 

45133 

8388 

9396 

10036 

13241 

16907 

22164 



ti 



33289 
33300 
33321 
33342 
34773 
36381 
36402 
36996 
37006 

# 45361 

# 45365 
H 44449 
tt 45409 

44440 

44379 

tt 44456 

20007 



18672 
45123 



33289 
33307 
33328 
33348 
36367 
36388 
36404 
36996 
37006 

45530 
45394 

# 45399 
44384 

20007 

18675 

it 45143 



45128 H 

8498 

9401 

10036 

13793 

16970 

29921 



8603 

9666 

10036 

14336 

18391 

36167 



45247 45249 # 45338 

ft 



45222 
45242 

9852 

10224 

10265 

17735 

17790 

17890 

45306 

45320 

20438 

20171 

20135 

20788 

20249 

20501 

20425 

20511 

20235 



45237 
# 45325 

9852 

10224 

10265 

17735 

17790 

17890 



45334 tt 



10086 
10230 
10272 
17735 
1 7790 
22194 



tt 



ft 



20566 
20152 
20794 
20258 



20776 
tt 20816 
ft 20806 

20266 



33289 
33307 
33328 
33348 
36367 
36388 
36404 
36996 
37006 



33289 
33307 
33328 
33348 
36367 
36388 
36404 
36996 
44346 



45404 

44433 ft 45375 



20014 
18679 



tt 



8692 

10022 

10043 

14662 

18436 

45002 



10086 
10230 
10272 
17755 
17&04 
22194 



20455 20506 tt 
20412 tt 



20014 
l'?144 



8777 

10022 

10043 

14869 

18443 

45006 



ft 



10093 
10237 
10279 
17755 
17804 
22201 



33289 
3330? 
33328 
33348 
36367 
36388 
36404 
36996 



33294 
33314 
33335 
33355 
36374 
36395 
36404 
37004 



45380 45385 
20014 20014 
45054 ft 



8821 

10022 

10043 

14875 

18498 



8866 
10022 
10043 
14973 

18502 



45166 tt 45570 



10093 
10237 
10279 
17755 
17804 
22201 



10100 
10244 
10285 
17769 
17865 
22208 



33294 
33314 
33335 
33355 
36374 
36395 
36404 
37004 



45390 
45815 tt 



8905 

10029 

11253 

16735 

18521 

45683 



10100 
10244 
10285 
17769 
17865 
22208 



33294 
33314 
33335 
33355 
36374 
36395 
36994 
37004 



8977 

10029 

11322 

16748 

21022 



10210 
10251 
10292 
17769 
17872 



33294 
33314 
33335 
33355 
36374 
36395 
36994 
37004 



9100 

10029 

11558 

16804 

22164 



10210 
10251 
10292 
17776 
17872 



45272 tt 45292 



33300 
33321 
33342 
34773 
36381 
36402 
36994 
37006 



9306 

10029 

11647 

16818 

22164 



10217 
10258 
10299 
17776 
17883 
45297 



20275 20284 20293 20301 20310 20319 20328 20336 



CMT098.MCX 



PC. CALL-EXIT 
PC. CALL-FIND. REG 
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PC. CALL 

PC.CALL 

PC. CALL 

PC.CALL 

PC.CALL 

PC.CALL 

PC.CALL 

PC.CALL 

PC.CALL 

PC.CALL 

PC.CALL 

PC.CALL 

PC.CALL 

PC.CALL 

Pf.CALL 

PC.CALL 

PC.CALL 

PC.CALL 

PC.CALL 

PC.CALL 

PC.CALL 

PC.CALL 

PC.CALL 

PC.CALL 

PC. RET 

PC.RET- 

PC.RET- 

PC.RET- 

PC.RET- 

PC.RET- 

PC.RET- 



-F IX. PROBE 

-MASK. MASK 

"PUSH. PC 

-PUSH.RO 

-PUSH.R1 

-PUSH. RIO 

-PUSH.R11 

-PUSH.R12 

-PUSH.R13 

-PUSH.R2 

-PUSH.R3 

-PUSH.RA 

-PUSH.R5 

-PUSH.R6 

-PUSH.R7 

-PUSH.R8 

-PUSH,R9 

-SAVE. SP. BITS 

"TEST. IV. DV 

"TNV 

G 

G"ALLIGN 

S 

S-ALLIGN 



DONE, REG 
EXIT 

FIX. STACK 
PROBE 
WHICH. INS 
WRITE. GPR 



PCS. IE. CHECK. FOR. CACHE 

PCS.IE.TB.PE 

PCS.IE.TB.PE.1 

PCS.IE.TB.PE.2 

PCS. IE. T8.PE. INVALIDATE 

PCS.IE.TB.PTE 

PR. PROBER 

PR. PROBE W 

PR.PROBEX.ACV 

PR. PROBEX. FLUSH 

PR.PROBEX.OK 

PR. PROBEX. SUB 

PR.PROBEX.SUB.IO 

PR. TNV 

CIU CHECK. ALIGN 

OU. CHECK. ALIGN. 1 

QU.INSOHI 

QU.INSQTJ 

OU.INSOTI.10 

QU.INSQUE 



20A84 

20213 

203^0 

20801 

20192 

20^1 5 

20227 

20237 

20316 

20325 

20333 

203A2 

20246 

20255 

20263 

20272 

20281 

20290 

20298 

20^07 

20450 

20A72 

20U2 

20095 

20112 

20096 

20118 

20528 

20601 

2075A 

20604 

20545 

20731 

20614 

20771 

37701 

37709 

37723 

37748 

37752 

37740 

36463 

36547 

36483 

36518 

36504 

36466 

36636 

36479 

21979 

21991 

21582 

21648 

21720 

21432 



it 



20491 
20244 
21166 
20808 
20205 
20422 
20350 
20355 
20399 
20404 
20409 

20360 
20365 
20370 
20375 
20379 
20384 
20389 
20394 
20516 
20477 
20165 
20829 
20121 
20838 
20132 
20844 

20769 
20728 
20550 
20735 
20623 

37712 

37716 

37731 

37761 

37765 

37785 

36997 

37007 

36500 

36523 

36515 

36550 

36641 

36496 

21986 

22028 

22147 

22154 

21728 

22160 



20495 
20253 



ft 
ft 



20561 
20829 
20129 
20838 
20140 
208A4 



20820 
20739 
20633 



ft 



36997 
37007 
36520 
^6525 
36588 
36612 

36506 
28477 

22U^ 
22154 



20499 
20262 



20829 
20838 
20844 



20746 
20643 



20270 20279 20288 20297 20305 20314 20323 20332 



20829 
20858 
20844 



20829 
20838 



20829 
20838 



20748 tt 
20653 20663 



20672 20682 20692 20702 2071 2 20721 



37727 371525 tt 



17770 37789 57796 tt 



56997 
37007 

tt 36567 

tt 

tt 



56997 36997 
37007 37007 
36584 



36997 
37007 



tt 36565 36580 



22147 
22154 



2?M^7 

22V^^ 



22147 
22154 



22147 
22154 



22160 22160 2216U 22160 22160 



PATCH 
ROT 



CMT098,MCX 



QU. LOCK. CHECK 

QU. LOCKED. ALIGN 

QU.REMQHI 

QU.REMQHI.10 

QU.REMQMI.20 

QU.REMQHI. REG 

QU.REMQTI 

QU.REMQTI.REG 

OU.REMQUE.IO 

QU.REMQUE.MEM 

QU.REMQUE.REG 

QU.RESV.EXIT 

QU.RESV.FIX 

QU.RESV.OPER 

QU. SET. LOCK 

OU. UNLOCK 

QU. UNLOCK. 10 

OU. WRITE. TEMPI 

VF.CMPV 

VF.CMPZV 

VF.CMP2V.1 

VF.EXTV 

VF.EXTZV 

VF.FFC 

VF.FFC.SIZ0TO31 

VF.FFS 

VF.FFS.OR.FFCSI232 

VF,FFSFOUND.FFC0TO31 

VF.INSV 

VF.INSV.MEM 

VF.INSV. MEM. ALIND 

VF.INSV. MEM. UNALIND 

VF.INSV. MEM1 

VF.INSV. REG 

VF.INSV. REG1 

VF.INSV. REG2 

VF.INSV1 

VF.VSUB 

VF.VSUB.MEM 

VF.VSUB. MEM2 

VF.VSUB. MEM3 

VF.VSUB. MEMA 

VF.VSUB, REG 

VF.VSUB. REGI 

VF.VSUB. REG2 

VF.VSUB, REG3 

VF.VSUB. REGA 

VF.VSUB. REG5 

VF.VSUB. SIZO 
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ASL.M.P 



21973 28A73 tt 




















21976 H 28500 




















21760 H 22195 22195 


22195 


22195 


22195 


22195 












21776 21784 tt 




















21625 21817 tt 




















21756 H 2219A 22194 


22194 


22194 
















21850 tt 22202 22202 


22202 


22202 


222()2 


22202 












21846 tt 22201 22201 


22201 


22201 
















21513 21525 tt 




















21515 H 22209 22209 


22209 


22209 


22209 


22209 












21510 tt 22208 22208 


22208 


22208 
















22096 tt 26217 




















26208 tt 31074 




















31065 tt 39087 




















21585 21651 21764 


21854 


21949 A 


f 














21734 21820 21824 


21912 


21920 


22044 tt 














21984 22025 22052 tt 




















21468 21472 21480 tt 


21543 


















18327 tt 18781 18781 


18781 


18781 


18781 


18781 












18512 tt 16788 18788 


18788 


18788 


18788 


18788 












18318 tt 18335 




















18284 tt 18795 18795 


18795 


18795 


18795 


18795 












18271 tt 18802 18802 


18802 


18802 


18802 


18802 












18214 H 18809 18809 


18809 


18809 


18809 


18809 












18231 18247 tt 




















18195 tt 18816 18816 


18816 


18816 


18816 


18816 












18208 18235 tt 




















18238 tt 18250 




















18649 tt 18823 18823 


18823 


18823 


18823 


18823 












18660 :8690 tt 




















18699 18705 tt 




















18703 18712 tt 




















18708 18731 tt 




















18665 18736 tt 




















18747 18759 tt 




















18762 18767 tt 




















18656 18669 tt 




















18199 18218 18275 


18287 


18316 


18331 


18361 tt 












18364 18372 18393 A 




















18410 18421 tt 




















18414 18433 tt 




















18418 18445 tt 




















18398 tt 




















18402 18457 tt 




















18461 18474 tt 




















18466 18489 tt 




















18471 18504 tt 




















18424 18431 18483 


18487 


18519 


fif 














18379 18386 tt 




















3034 tt 20146 20170 


21665 


21969 


36147 


37662 


40200 


40556 


40656 


44998 




3038 tt 9168 9173 


9178 


9183 


9189 


9194 


9198 


9202 


9207 


9212 


9217 


9222 9228 9233 


9237 


9241 


9453 


9*t64 


9470 


9552 


9563 


9579 


9589 


9594 9599 9606 


9612 


9617 


9623 


9628 


9655 


9640 


9646 


9651 


128^9 


13079 14207 14218 


K233 


14253 


14460 


14478 


14670 


15781 


42118 


42124 


42153 


3072 tt 9693 9747 


9808 


17550 


20183 


20518 


41321 


41412 
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ASL.R.7 
ASL.R.P 
ASL.R.SIZ 

ASR.M.-P 

ASR,M.5 
ASR.M.P 
BCDSWP 



CLR1BM 
CLR2BM 
CLR58M 
CONX.SIZ 
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CVTNP 
CVTPN 
FPACK 
FPLj; 
GETEXP 



GETFPF 
GETNIB 
MINUSI 



3071 # 

3069 tt 

3070 ft 
29902 

3075 ft 
A1327 

3076 tt 
307A ft 
3079 tt 
32251 
33232 
30*^6 tt 
50^7 tt 
30A8 tt 
3100 ft 
6779 
7325 
7450 
7814 
2044A 
21272 
23324 
246AA 
30346 
34185 
37330 
38733 
42557 
42931 
4448? 
44835 
45290 
46394 
3082 it 
3080 
3088 
3087 
5085 
11550 
13460 
15393 
3086 tt 
13330 
3078 tt 
38974 
3099 tt 
8903 
9676 
16211 
18221 
23110 
23875 
24238 
26417 

27356 



13342 

14512 

11458 

33119 

9686 

41418 

18395 

9773 

27086 

32^70 

33235 

33014 

32490 

28069 

5546 

6787 

7333 

7462 

7923 

20475 

21449 

233.?9 

27275 

30359 

34285 

37344 

38775 

42579 

42975 

44527 

44889 

45373 

46419 

30229 

30355 

11824 

17321 

10683 

11639 

13761 

15480 

11793 

13356 

6800 

5467 

8995 

9681 

16267 

18685 

23115 

23880 

24323 

26423 

27360 



13346 13374 13986 



11803 

37479 

9702 

41433 

18659 

9781 

2371? 

32288 

33530 

35094 

32941 

5552 

6795 

7341 

747? 

8194 

20503 

21531 

23725 

27298 

30363 

34297 

37356 

39166 

42603 

42991 

44544 

44913 

45460 

46444 

30505 

30923 

11880 

17326 

10738 

11760 

13780 

15724 

12061 

13371 

7113 

5563 

9054 

9829 

16510 

18688 

23119 

23884 

24327 

26439 



11816 

44522 

9710 

41438 

19047 

12^39 

28721 

32535 

36056 



6130 

6814 

7348 

7485 

8 '^5 5 

20508 

21539 

23821 

27303 

30967 

34368 

37364 

39184 

42652 

43061 

44550 

45001 

45523 

47082 

30708 

3C957 

11888 

45424 

10745 

11982 

13861 

15752 

12069 

13981 

7638 

594/ 

9115 

11319 

16548 

19388 

23261 

23888 

24569 

26641 

277B7 



14645 
44533 
9716 

19060 
12887 
28733 
32554 
41746 



6166 

6817 

7356 

7488 

8467 

20513 

23085 

23825 

27737 

31248 

34446 

37678 

39335 

42715 

4^066 

44578 

45010 

45564 

30741 
30962 
125^5 
45669 
10308 
12051 
14304 
15786 
12135 

7686 

5973 

9269 

11445 

16567 

19394 

23265 

25997 

24575 

27097 

27791 



15161 
44708 
9741 

19070 
12891 
28741 
33182 
41755 



32947 32978 37340 



6436 

6843 

7364 

7495 

16849 

20530 

23144 

23829 

27889 

31548 

34450 

37980 

39341 

i*2772 

43072 

44623 

45031 

45607 

30768 
30972 



10909 
12127 
14323 
16025 
12145 

7781 

6889 

9274 

11561 

16593 

19448 

23269 

24004 

24774 

27156 

27823 



16532 
44713 
9765 

47396 
13692 
28749 
33190 
41766 



6498 

6903 

7386 

7507 

19639 

20569 

23190 

23833 

27964 

31574 

34509 

37989 

39507 

42776 

43116 

44640 

45038 

45717 



30977 



10914 
12838 
14418 
16039 
12154 

7786 

7416 

9279 

11807 

16994 

19455 

23526 

24010 

25075 

27)77 

27959 



20767 
44804 
9795 



13706 
29545 
33198 



6512 

6910 

7401 

7510 

19722 

20734 

23196 

23838 

27992 

31673 

36541 

38539 

40713 

42782 

43130 

44668 

45073 

45772 



10976 
12949 
14655 
16246 
12165 



7584 

9285 

13715 

17030 

21142 

23530 

24088 

25182 

27182 

28030 



20814 
45233 
9799 



18290 
29549 
33215 



6516 

691/ 

7413 

7517 

19738 

20738 

23201 

24019 

27995 

33720 

36357 

38566 

40718 

42829 

43166 

44717 

45136 

45800 



10981 
13056 
14935 
16419 
12957 



7899 17527 



8367 

9290 

14660 

17052 

21259 

23535 

24092 

25601 

27186 

28347 



20819 


27820 


28240 


45677 


48027 




9825 


9843 


12410 


18334 


35215 


55961 


32197 


32214 


32234 


33218 


35221 


33229 


6607 


6656 


6701 


6922 


7219 


7317 


7429 


7441 


7444 


7529 


7539 


7795 


20190 


20195 


20418 


21147 


21152 


21158 


23253 


23295 


23319 


24027 


24107 


24115 


28017 


28078 


29097 


33726 


33757 


34036 


36817 


56878 


36891 


38614 


58620 


38658 


40774 


40778 


42402 


42845 


42920 


42925 


44367 


44424 


44454 


44729 


44757 


44798 


45147 


45185 


45245 


45832 


45919 


46023 



11092 


11121 


11224 


13151 


13227 


13448 


14959 


15508 


15513 


16555 


16654 




12967 


12977 


12988 


35957 


58952 


38970 


8619 


8708 


8897 


9295 


9605 


9637 


15799 


15850 


15916 


17242 


17305 


17491 


21267 


22991 


25056 


23540 


23544 


23550 


24189 


24215 


24219 


25655 


26088 


26099 


27258 


27264 


27271 


29649 


29654 


50400 
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OLITO 

Oil TO. PL A 5 WB 

olito,pl_lTt 



OLITO, SL.LIT 

0Lni6 
0LIT2A 

0LIT8 
PL 

PL.SL WB 
PL.MSS 

RL.MM.P 

RL.MM.PTE 

RL.RM.A 

Rl.RH.P 
RL.RM.PS 
RL.RR.P 
RR.MM.P 

RR.MM.PS 
RR,MM.SIZ 



RR.MR.A 



RR.MR.9 
RR.MR.P 



RR.MR.PS 

RR.MR.S 

RR.RR.P 



30A88 
3A35A 
38832 
A0705 
A19A7 

3110 # 
15811 
3093 ft 
309A ff 
12399 
29836 
362^8 

A 1692 
3096 # 
36251 

3112 ff 

3113 ft 
A7651 

3111 tt 
3090 tt 
3095 tt 
308A tt 
3503A 
3053 tt 
305A tt 
A0609 
3052 tt 

iriii 

3050 tt 

3051 tt 
3055 » 

3062 it 
38087 

3063 # 
306-!. tt 
8050 
13968 
2276A 
279t,^ 
31175 
32968 
3A607 
35450 
39015 
A7639 
3059 tt 
32200 
45056 
3061 tt 
305?' tt 
15220 
47848 
3058 tt 
5060 tt 
3065 tt 



30521 

34358 

38844 

40722 

42081 

5582 

16622 

18405 

9395 

12876 

31514 

36619 

41697 

9669 

36615 

5495 

5614 

20211 

11379 

18198 

11358 

35298 

8496 

8150 

40639 

7655 

32280 

9735 

18734 

18738 

18698 

58101 

18423 

6163 

11114 

13977 

24692 

27970 

31178 

33001 

34613 

35579 

39024 

47679 

6482 

32203 

11383 
11373 
16578 
47851 

18430 
18707 
18663 



31411 

34553 

39002 

40766 

42477 

5698 

20465 

18692 

9399 

13702 

34379 

36626 

41702 

20544 

37881 

28493 

5625 

20322 

12554 

18217 

12524 

37509 

8510 

35621 

40642 

7667 

32285 

9786 

18761 

18742 

18714 

38209 

6580 

11166 

15351 

24815 

28021 

31860 

33006 

35026 

35951 

39048 

4 7689 

7792 

32206 

12603 
12545 
31617 
47873 
18486 
18746 



31421 

34^<99 

3^006 

40^81 

42492 

628? 

42044 

19149 

9420 

14446 

34907 

37958 

47519 

20548 

39468 

361C1 

17634 

20331 
18240 
18274 
12531 
47719 
18702 
40074 

7895 

33207 

18723 



29494 
41213 

6600 

11177 

15362 

24973 

28217 

31914 

33131 

35256 

35976 

39146 

47797 

7812 

32210 

36128 
12590 
31622 
47877 
18729 
47788 



31435 
34696 
39053 
41024 
46159 
6302 



9430 

15166 

34912 

38084 

47659 

35408 

39484 

37282 

19468 

20339 
18249 
18286 
12585 
47731 
18754 
40079 

7919 

35954 

18750 



29859 
41231 

6617 

11386 

15366 

25095 

28401 

3193? 

33134 

35275 

36015 

39397 

47814 

17546 

32237 



12615 
31626 
47881 
18757 
47793 



31522 
36293 
39060 
41035 
46466 
6316 



9449 

16574 

350 1 3 

38205 

47899 

35905 

41310 

37311 

19477 

21164 
20224 
18315 
18230 

46238 
40157 

28558 

31591 



29872 
41377 

6651 

12606 

15371 

25262 

28411 

31947 

33164 

35308 

36034 

41447 

47886 

18400 

32240 



13688 
31629 
47988 



32151 
36295 
39096 
41042 
46550 
6330 



9459 

16598 

35114 

41210 

48032 

35913 

47515 

37316 

19482 

41647 
29485 
18330 
18235 

4629^ 
4U162 

28573 

31595 



29881 
41655 

6769 

13312 

15375 

26607 

28942 

32155 

33167 

35319 

36146 

41761 

47889 

27498 

32243 



15108 
31634 
47991 



32719 
36331 
39103 
41062 
46555 
6344 



9558 
16603 
35405 
41228 

36007 
47804 
37321 
24477 

41668 
29776 
18656 
20215 



40244 
28725 
31598 



29885 
41726 

6782 

13323 

15476 

27494 

28945 

32445 

33175 

35334 

36299 

41770 

47892 

27512 

32247 



15136 
47666 
48036 



33518 
36469 
39111 
41073 
46983 
6358 



9569 
17565 
35778 
41336 

36082 
47903 
38850 
25367 



35271 
20796 

40519 
28 7/. 5 
31603 

29891 



6790 

13355 

15519 

27506 

28962 

32466 

33503 

35347 

36635 

41781 

27525 
33562 



15146 
47670 



33948 
36517 
39117 
41080 
47184 
6372 



9690 
20156 
35782 
41428 



39120 
36106 



35293 
21310 

40356 
30913 



29895 



7398 

13366 

17587 

27520 

28971 

32485 

33835 

35363 

36639 

42658 

27553 
35433 



15169 
47736 



33959 
36553 
40316 
41457 
47193 
6400 



9770 
20449 
35801 
41642 



48096 
36353 



37512 
29478 

40420 
30918 



7426 

13949 

22751 

27711 

28978 

32501 

34008 

35440 

37491 

46996 

30745 
36043 



15187 
47776 



34161 
36673 
40521 
41571 
47233 
6414 



12384 
20553 
36092 
41663 



36088 36096 56120 



48099 
37194 



47749 
29773 

40425 
32274 



34387 35551 



7967 

13959 

22761 

27941 

28982 

32963 

34304 

35445 

38822 

47629 

30826 
36068 



15212 
47844 
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SL 
SL.PL_WB 



XZ.MM 

X/.MR 

X2.PTX 

X2,RR 

X2,VPN 

ZtRO 



3066 tf 

3067 tt 
2A675 
25288 
29109 
312H 
32139 
3';623 
36072 

3091 ft 

3092 ft 
18363 
A 1372 
30^1 ft 
3803Q 
30A0 tt 
30AA 
30^2 
30A3 
3098 
5448 
5892 
6590 
6822 
6907 
7021 
7226 
749? 
8103 
8306 
8535 
9309 
9720 
10820 
11667 
12056 
12645 
135/1 
13954 
U5U 
14 762 
U96*t 
15225 
15729 
1605? 
16284 
T>520 
16797 
V070 
17278 
17481 
17638 
18970 
19545 
19663 



18482 

6620 

24721 

27502 

29120 

31221 

32143 

34654 

37143 

9805 

8492 

1S367 

41400 

15398 

^7613 

18442 

40300 

18497 

40482 

5352 

5451 

5903 

6647 

6828 

6914 

7027 

7238 

7514 

8121 

8320 

8606 

9339 

9754 

10829 

11675 

12140 

12693 

13576 

13973 

14339 

14767 

14984 

15231 

15/36 

16124 

16414 

16538 

16502 

17110 

1/294 

17486 

18202 

18975 

195/5 

19608 



7031 

24747 

27674 

29180 

31238 

32692 

34663 

38366 

18244 

8506 

18371 

41464 

18435 

47619 

18454 

40506 

18512 

40487 

5362 

5526 

5907 

6678 

6861 

6925 

7116 

7271 

7536 

812/ 

8356 

8695 

9376 

9760 

10872 

11686 

^2227 

12865 

13581 

13990 

14434 

147/7 

15113 

15242 

15746 

U203 

1^425 

16543 

16833 

17155 

17311 

17499 

18278 

18980 

19607 

19673 



16013 
24785 
27768 
29223 
31578 
52888 
34676 
38452 

9665 

18521 

46212 

18447 

47695 

18501 

40531 

36254 

40492 

5370 

5568 

5924 

6685 

6864 

6935 

7119 

7287 

7588 

8131 

8377 

8780 

9387 

9791 

11101 

11696 

12336 

12881 

13595 

14038 

14508 

14/82 

15118 

15318 

15770 

16225 

16428 

16588 

16844 

17164 

17316 

1/50/ 

1837S 

18985 

19611 

19678 



16287 
24983 
27937 
29253 
31857 
32893 
34710 
38827 

12221 
18524 
46230 
20560 

18516 

40537 

36650 

40621 

5375 

5655 

5927 

6743 

6867 

6951 

7122 

7290 

7694 

8135 

8403 

8824 

9415 

9812 

11106 

11703 

12547 

12962 

13609 

14043 

14519 

14789 

15140 

15356 

15792 

16254 

16452 

16628 

16910 

17195 

17532 

17511 

18382 

18990 

19615 

19685 



16486 
25001 
27989 
29280 
31871 
32906 
34719 
38857 

15466 
18671 
46255 
20564 



40650 
59497 

5588 

5667 

5929 

6746 

6871 

6956 

7125 

7294 

7698 

8159 

8415 

8869 

9424 

10692 

11110 

117/4 

12578 

12982 

15629 

14048 

146/6 

14/94 

15151 

15471 

15868 

16258 

16456 

16655 

1o922 

17199 

17'.41 

1/516 

18427 

18995 

19619 

IV688 



17601 
25050 
28014 
29554 
51881 
55155 
54756 
39074 

15615 
18678 
46295 
20597 



39500 

5392 

5671 

5960 

6748 

6875 

6959 

7160 

7589 

7/21 

8146 

8440 

8985 

9494 

10697 

11258 

11787 

12595 

15075 

15640 

14058 

14695 

14802 

15156 

15486 

15892 

16242 

16460 

16657 

16926 

17210 

1 7448 

1/554 

18459 

19000 

19625 

19692 



19009 
25061 
28151 
29546 
51920 
55715 
34740 
41404 

13698 
19142 
47952 
35430 



5413 

5726 

6152 

6756 

6879 

6969 

7180 

7392 

7725 

8153 

8459 

8992 

9498 

10702 

11250 

11896 

12404 

15165 

15665 

14069 

14720 

14807 

15175 

15493 

15909 

16255 

16466 

16649 

16942 

17214 

'1/454 

1/578 

18451 

19004 

10627 

19701 



19698 
25161 
28705 
29591 
32034 
55751 
54744 
46915 

15102 
19165 



541/ 

5754 

6177 

6760 

6886 

6972 

7192 

7596 

780A 

8163 

8471 

9031 

9314 

10751 

11258 

11907 

12541 

13244 

13675 

14095 

14728 

14814 

15132 

15678 

15985 

16259 

16'.// 

16/22 

16975 

17218 

17460 

17616 

18726 

19348 

19651 

19715 



2278^ 
25196 
28846 
29424 
52040 
54509 
35546 
47015 

15130 
35284 



25680 


23952 


25210 


25276 


29100 


29105 


29754 


51166 


52085 


52115 


54462 


54501 


35971 


36065 



15205 
39493 



5451 

5/60 

6251 

6772 

6892 

6987 

7198 

7423 

7825 

8167 

8501 

9071 

9518 

10765 

11454 

11915 

12565 

15517 

15771 

14102 

14759 

14819 

15191 

15695 

16005 

16262 

16496 

16753 

1700'i 

17221 

17466 

17619 

16765 

19524 

19635 

19726 



5438 

5880 

6260 

6806 

6895 

6990 

7207 

7447 

7876 

8173 

8521 

9098 

9522 

10770 

11478 

11928 

12569 

13560 

13796 

14107 

14748 

14850 

15197 

15698 

16029 

16273 

16S01 

16761 

17025 

17232 

17470 

17625 

18769 

19535 

19643 

19735 



15886 
41297 



55908 56012 56258 56622 



5441 

5887 

627/ 

6811 

6900 

701/ 

7215 

7469 

8097 

8278 

8526 

9105 

9526 

10773 

11485 

11935 

12611 

13472 

15866 

14212 

14757 

14866 

15215 

15706 

16047 

16277 

16515 

16791 

17048 

17274 

17477 

17629 

187V2 

19559 

19658 

20110 
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20116 


20144 


20265 


20274 


20A33 


20441 


20745 


20764 


21252 


21259 


21517 


21535 


21819 


21825 


22*^24 


22435 


22531 


22541 


22652 


22666 


22929 


22933 


23073 


23090 


2323A 


23248 


23479 


23483 


23684 


23693 


23945 


23969 


24576 


24433 


24551 


24560 


24741 


24744 


24843 


24854 


24992 


24997 


25122 


25128 


25565 


25371 


25643 


25686 


25953 


25957 


26189 


26198 


r6353 


26357 


c'6512 


26515 


26819 


27007 


27125 


27129 


27423 


27427 


27813 


27919 


28131 


28134 


28632 


28656 


29154 


29159 


29365 


29376 


29574 


29578 


29745 


29748 


29949 


29953 


50011 


30019 


50094 


30099 


30220 


30289 


50438 


30443 


30673 


30723 


30936 


50941 


31128 


51155 


31260 


31285 


31482 


31493 


32054 


52058 


327?7 


32730 


33046 


33082 


33555 


33571 


53858 


33862 


54290 


34314 


34565 


34594 



20160 


20164 


20285 


20292 


20462 


20471 


20773 


21025 


21243 


21248 


21549 


21584 


21878 


21899 


22446 


22450 


22567 


22574 


22673 


22683 


22939 


22946 


23102 


23155 


23258 


23283 


23493 


23497 


23699 


23702 


23974 


23992 


24437 


24442 


24629 


24635 


24752 


24757 


24859 


24863 


25015 


25022 


25177 


25207 


25376 


25379 


25691 


25800 


26095 


26123 


26216 


26223 


26435 


26444 


26603 


26615 


27029 


27032 


27140 


27145 


27441 


27465 


27922 


27949 


28166 


28171 


28640 


28680 


29166 


29184 


29402 


29409 


29615 


29623 


29754 


29758 


29968 


29973 


30025 


30033 


30108 


30113 


30324 


30351 


30484 


30535 


30728 


30832 


30946 


30982 


31139 


31163 


31290 


51299 


31714 


51719 


32071 


52039 


32753 


32737 


33146 


33171 


33623 


35642 


33898 


33907 


34349 


34372 


34619 


34666 
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ns 
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20168 


20186 


20197 


20203 


20229 


20239 


20300 


20309 


20318 


20327 


20355 


20344 


20479 


20556 


20579 


20584 


20589 


20603 


21099 


21106 


21122 


21126 


21131 


21201 


21253 


21275 


21361 


21442 


21458 


21464 


21618 


21650 


21705 


21715 


21771 


21775 


21972 


21994 


22008 


22015 


22054 


22057 


22454 


22457 


22467 


22473 


22477 


22508 


22581 


22603 


22609 


22615 


22623 


22627 


22687 


22697 


22704 


22715 


22721 


22725 


22949 


2?952 


22955 


22985 


23007 


23017 


23137 


23154 


23158 


23182 


23210 


23214 


23288 


23306 


23310 


23358 


25542 


23353 


23500 


23509 


23520 


23555 


23569 


23573 


25730 


23734 


23782 


25786 


23844 


23848 


24001 


24024 


24078 


24098 


24112 


24245 


24446 


24450 


24456 


24489 


24500 


24506 


24640 


24655 


24688 


24697 


24701 


24712 


24768 


24778 


24789 


24792 


24808 


24819 


24873 


24876 


24883 


24925 


24936 


24948 


25055 


25056 


25069 


25080 


25084 


25098 


25213 


25302 


25307 


25312 


25318 


25322 


25382 


25388 


25394 


25401 


25405 


25625 


25817 


25821 


25827 


25832 


25837 


25842 


26125 


26150 


26135 


26150 


^^6153 


26168 


26237 


26240 


26274 


2t277 


26306 


26333 


26472 


26475 


26480 


26483 


26486 


26489 


26620 


26623 


26626 


26636 


26670 


26674 


27035 


27058 


27055 


27071 


27075 


27112 


27292 


27315 


27325 


27328 


27356 


27341 


27668 


27677 


27682 


27692 


27696 


27720 


27979 


28005 


28060 


28086 


28109 


28121 


28208 


28278 


28502 


28306 


28554 


28593 


28691 


28764 


28809 


28831 


28852 


29085 


29201 


29218 


29234 


29238 


29257 


29272 


29412 


29421 


29427 


29462 


29469 


29481 


29627 


29663 


29674 


29692 


29702 


29706 


29768 


29808 


29814 


29831 


29834 


29854 


29977 


29981 


29986 


29991 


29996 


30001 


30036 


30039 


30042 


50045 


50049 


30054 


30125 


30130 


30174 


50180 


30185 


30189 


3C556 


30342 


30369 


50384 


30391 


30395 


3056? 


30606 


30644 


30648 


30655 


30658 


30836 


30848 


30852 


30856 


30860 


30864 


30990 


31032 


31039 


31045 


31068 


31119 


31172 


31181 


31218 


31224 


31253 


31235 


51305 


31312 


31555 


51426 


31430 


31460 


31775 


31779 


31887 


31891 


31911 


31941 


32093 


32096 


32135 


32158 


32176 


32514 


32843 


32847 


32857 


32925 


32929 


33011 


33473 


33492 


33500 


33509 


33514 


33522 


33663 


33776 


33782 


33788 


33792 


35798 


55952 


34011 


34020 


34067 


34084 


34192 


54408 


34432 


34435 


34489 


34494 


34535 


54669 


34673 


34685 


34688 


34692 


34724 
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20248 


20257 


20414 


20424 


20724 


20730 


21221 


2\22Z 


21482 


2\'^\2 


21780 


21804 


22092 


22418 


22514 


22525 


22630 


22642 


22745 


22772 


23021 


23045 


23225 


23230 


23357 


23464 


23669 


23674 


23897 


23936 


24307 


24333 


24S15 


24531 


24/15 


24735 


24824 


24828 


24963 


24969 


25102 


25113 


25325 


25357 


25629 


25639 


25951 


25935 


26176 


26184 


26345 


26348 


26496 


26509 


26678 


26682 


27117 


27121 


27417 


27420 


21721 


27752 


28125 


28128 


28606 


28622 


29106 


29124 


29284 


29360 


29542 


29570 


29739 


29742 


29924 


29927 


30005 


30009 


30083 


30089 


30205 


30210 


30427 


30433 


30664 


30668 


30896 


30902 


31123 


31126 


31252 


31256 


31469 


51479 


32029 


32049 


32525 


32723 


33030 


33040 


33525 


33549 


33809 


33813 


34253 


34279 


34542 


34544 


34728 


34732 
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IllJO 



3475A 

34982 

35163 

35260 

35612 

35790 

35943 

36173 

36491 

36767 

36911 

37240 

37657 

37908 

38296 

38486 

39354 

39452 

39816 

39979 

40095 

40375 

4C656 

40901 

41221 

41460 

41926 

4?252 

42447 

42739 

43027 

44511 

45016 

45336 

45598 

45913 

46360 

46665 

4 7268 

47766 

48000 

3101 it 

5617 

6148 

6284 

6368 

6470 

6803 

7230 

7552 

7465 

7564 

7689 

7789 



34758 

35042 

35172 

35279 

35616 

35794 

35982 

36263 

36522 

36771 

36914 

37265 

37666 

37911 

38301 

38492 

39364 

39462 

39874 

39983 

40140 

40380 

40655 

40905 

610S9 

41247 

41480 

41952 

42285 

42530 

42743 

43032 

4^607 

45025 

45368 

45625 

45942 

46364 

46720 

47274 

^7772 

48006 

5333 

5630 

6155 

6292 

6376 

6477 

6825 

7263 

7360 

7475 

7568 

7705 

7809 



34841 


34845 


3^849 


34867 


34872 


35046 


35058 


35070 


35074 


35086 


35179 


35190 


35195 


35199 


35208 


35303 


35353 


35356 


35359 


35422 


35624 


35635 


35639 


35644 


35746 


35805 


35829 


35845 


35868 


35876 


35991 


35996 


36018 


36026 


36038 


36267 


36271 


36275 


36279 


36283 


36527 


36549 


36558 


36575 


36705 


36776 


36791 


36793 


36802 


36812 


36919 


36922 


36929 


36935 


36941 


37287 


37294 


37298 


37302 


37306 


37704 


37733 


37747 


37755 


37773 


37984 


37993 


37997 


38001 


38005 


38354 


38357 


38373 


38399 


38408 


38662 


39011 


39066 


39070 


59078 


39381 


39403 


39407 


39411 


39415 


39474 


39478 


39644 


39692 


39722 


39889 


39895 


39899 


39902 


39908 


39987 


39990 


39996 


40033 


40039 


40184 


40199 


40207 


40249 


40260 


40390 


40393 


40398 


40439 


40441 


40692 


40701 


40755 


40762 


40814 


40909 


40913 


40929 


40933 


40937 


41097 


41100 


41111 


41118 


41135 


41251 


41257 


41268 


41276 


41279 


41519 


41566 


41587 


41591 


41603 


42014 


42019 


42026 


42032 


42076 


42318 


42375 


42379 


42383 


42388 


42537 


42541 


42545 


42550 


42565 


42802 


42808 


42820 


42838 


42886 


43091 


43103 


43108 


43181 


43213 


44657 


44686 


44697 


44746 


44774 


45061 


45066 


45092 


45106 


45114 


45442 


45451 


45455 


45479 


45533 


45640 


45648 


45657 


45702 


45706 


45977 


4S982 


46042 


46076 


46084 


46372 


46377 


46382 


46472 


46521 


46771 


46775 


46869 


46878 


46980 


47284 


47326 


47331 


47341 


47345 


47828 


47832 


47835 


47839 


47908 


48012 


48043 


48048 






5357 


5365 


5384 


5402 


5471 


5662 


5681 


5731 


5784 


5796 


6159 


6170 


6174 


6224 


6228 


6298 


6306 


6312 


6320 


6326 


6382 


6386 


6390 


6396 


6404 


6486 


6502 


6507 


6527 


6535 


6831 


6857 


6931 


7041 


7106 


7267 


7275 


7279 


7283 


7309 


7368 


7376 


7382 


7404 


7409 


7430 


7498 


7503 


7520 


7525 


7577 


7594 


7614 


7626 


7634 


7713 


7717 


7729 


7740 


7745 


7828 


7832 


7849 


7860 


7bn 



34876 

35135 

35217 

35464 

35759 

35880 

36076 

36327 

36718 

36857 

36965 

37326 

37776 

38160 

38456 

39090 

39419 

39729 

39918 

40049 

40265 

40444 

40821 

40941 

41138 

41301 

41619 

42090 

42393 

42570 

42891 

44361 

44785 

45125 

45539 

45735 

46170 

46560 

47052 

47352 

47958 

5476 
5939 
6239 
6334 
6410 
6541 
7110 
7313 
7419 
7532 
7643 
7749 
7907 



34886 

35139 

35221 

35473 

35763 

35884 

36125 

36348 

36729 

36861 

37199 

37360 

37810 

38163 

38460 

39162 

39434 

39736 

39935 

40054 

40297 

40512 

40854 

40989 

41143 

413i2 

41742 

42158 

42411 

42619 

42952 

44435 

44895 

45172 

45547 

45750 

46175 

46563 

47059 

47419 

47963 

5503 
5977 
6255 
6340 
6418 
6544 
7165 
7321 
7432 
7542 
7647 
7753 
7911 



s 
34952 


34956 


Pac 
34967 


35147 


35151 


35159 


35230 


35234 


35243 


35507 


35539 


35557 


35770 


35774 


35786 


35888 


35892 


35900 


36131 


36160 


36166 


36360 


36465 


36474 


36736 


36739 


36763 


36875 


36885 


36899 


37226 


37230 


37235 


37368 


37419 


37651 


37816 


37819 


37872 


38262 


38275 


38292 


38466 


38476 


38482 


39215 


39329 


39338 


39441 


39445 


39449 


39743 


39801 


39809 


39938 


39964 


39974 


40059 


40065 


40070 


40306 


40313 


40365 


40555 


40566 


40584 


40862 


40869 


40873 


40994 


40999 


41005 


41148 


41154 


41170 


41i46 


4 14^5 


A1AM 


41813 


41863 


41895 


42163 


42191 


42199 


42426 


42434 


42442 


42629 


42643 


42666 


42966 


42984 


43022 


44442 


44472 


44500 


44902 


44937 


44944 


45210 


45225 


45274 


45553 


45589 


45593 


45758 


45780 


45908 


46187 


46348 


46357 


46566 


46598 


46632 


47066 


47204 


47244 


47634 


47684 


47762 


47969 


47973 


47978 


5534 


5539 


5559 


5997 


6006 


6127 


6264 


6269 


6280 


6348 


6354 


6362 


6424 


6432 


6463 


6556 


6612 


6752 


7173 


7176 


7183 


7329 


7337 


7344 


7437 


7453 


7458 


7547 


7556 


7560 


7651 


7663 


7675 


7756 


7761 


7768 


7915 


7949 


7973 
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Page 1300 



7985 


8008 


8198 


8205 


11798 


12236 


12709 


12721 


H116 


14441 


15087 


15093 


15827 


15846 


16230 


16290 


17172 


17176 


20127 


20134 


20313 


20349 


20A9A 


20498 


20652 


20656 


20742 


20791 


21213 


21262 


21621 


21655 


2187A 


21888 


22677 


22785 


23688 


23760 


245A0 


24647 


25119 


25203 


2599A 


26002 


26364 


26370 


27043 


27051 


27800 


27817 


27911 


27915 


28154 


28176 


28333 


28337 


28597 


28601 


28823 


28827 


29246 


29249 


29697 


29710 


29911 


30104 


30284 


30295 


30518 


30571 


30755 


307j9 


31007 


31012 


31455 


31498 


32172 


32371 


32478 


32482 


32607 


32611 


32790 


32813 


33064 


35128 


33648 


33668 


34088 


34145 


34440 


34458 


34863 


34890 


35488 


35520 


36111 


36115 


36495 


36562 


36853 


36871 


37388 


37426 


38009 


38091 


38384 


38389 


38577 


38609 



8057 


8062 


9778 


10925 


12331 


12341 


12724 


12857 


14500 


14505 


15098 


15123 


15874 


15879 


16435 


16482 


17237 


17474 


20138 


20200 


20354 


20359 


20536 


20607 


20662 


20666 


20810 


20899 


21324 


21327 


21664 


21697 


21903 


21910 


23004 


23049 


23807 


23816 


24664 


24669 


25283 


25292 


26006 


26009 


26373 


26464 


27062 


27067 


27^27 


27834 


27983 


28007 


28182 


28187 


28341 


28417 


28617 


28660 


28835 


28855 


29268 


29380 


29715 


29721 


30201 


30225 


30351 


30373 


30584 


30599 


30780 


30785 


31019 


31025 


31504 


31587 


32379 


32384 


32494 


32511 


32615 


32624 


32822 


32828 


33150 


334^5 


33672 


33676 


34149 


3067 


34498 


34560 


34899 


34903 


35531 


35535 


36136 


36227 


36579 


36667 


36882 


37098 


57436 


37440 


38105 


38112 


38404 


38419 


38626 


38631 



8067 

10929 

12510 

13084 

14665 

15389 

15903 

16524 

17562 

20243 

20364 

20613 

20671 

20913 

21438 

21730 

21951 

23078 

23957 

24707 

25299 

26017 

26500 

27101 

27838 

28027 

28213 

28427 

28665 

29074 

29488 

29726 

30242 

30377 

30609 

30873 

31048 

31649 

32395 

32545 

32628 

32832 

33482 

33819 

34177 

34610 

35030 

35566 

36232 

36683 

371N 

37628 

38213 

38427 

38637 



8072 

10933 

12549 

13478 

14687 

15417 

15996 

16560 

17608 

20252 

20369 

20617 

20675 

20929 

21453 

21758 

21968 

23106 

24014 

24760 

25611 

26029 

26504 

27331 

27844 

28048 

28245 

28453 

28669 

29089 

29491 

29818 

30247 

30387 

30618 

30878 

31061 

31744 

32399 

32564 

32638 

32836 

33527 

33831 

34197 

34658 

35118 

35570 

36237 

36700 

37119 

37634 

38228 

38433 

38643 



8075 

11029 

12579 

13585 

14700 

15421 

16059 

16666 

19064 

20261 

20374 

20622 

20681 

20962 

21467 

21786 

21978 

2312? 

24061 

24805 

25634 

26110 

26581 

27665 

27848 

28064 

28263 

28476 

28769 

29112 

29559 

29821 

30252 

30451 

30624 

30887 

31111 

32044 

32403 

32567 

:S2648 

32915 

33533 

33902 

34259 

34679 

35126 

35574 

36241 

36715 

37129 

37640 

38270 

38443 

38653 



8079 

11034 

12594 

13622 

14710 

15425 

16113 

16990 

19153 

20269 

2u378 

206:6 

20685 

20965 

21471 

21794 

21997 

23186 

24102 

24868 

25648 

26142 

26895 

27686 

27854 

28075 

282^8 

?0't9O 

28773 

29115 

29565 

29828 

30256 

30456 

30630 

30908 

31227 

32080 

32420 

32570 

32658 

32919 

33538 

33956 

34273 

34682 

35251 

35741 

36287 

36745 

37135 

37646 

38278 

38472 

38698 



8093 

11149 

12619 

13682 

14C35 

15689 

16118 

17117 

19236 

20278 

20383 

20632 

20691 

21102 

21542 

21808 

22002 

23204 

24250 

24929 

25713 

26146 

27013 

27731 

27858 

28106 

28284 

28506 

28778 

29133 

29599 

29842 

30265 

30460 

30635 

30926 

31230 

32099 

32423 

32590 

32663 

33018 

33575 

33998 

34301 

34701 

35268 

35797 

36303 

36781 

37246 

37697 

38345 

38546 

38705 



8143 

11154 

12636 

13875 

14970 

15710 

16136 

17122 

19241 

20287 

20388 

20636 

20701 

21115 

21546 

21848 

22011 

23237 

24365 

24933 

25790 

26211 

27017 

2777i, 

27868 

28117 

28296 

28532 

28783 

29137 

29636 

29849 

30271 

30480 

30640 

30987 

31241 

32122 

32426 

32594 

32667 

33026 

33609 

34003 

34318 

34707 

35328 

35813 

36315 

36808 

37251 

37726 

38551 

38551 

38711 



8186 

11326 

12641 

14086 

15005 

15740 

16140 

17159 

19582 

20296 

20468 

20642 

20711 

21136 

21603 

21858 

22020 

23278 

24422 

25040 

25796 

26293 

27022 

2777b 

27872 

28143 

28311 

28537 

28792 

29141 

29679 

29868 

30276 

30491 

30713 

30997 

31348 

32131 

32438 

32598 

32686 

33037 

33614 

34035 

34362 

34713 

35468 

36051 

36335 

36841 

37255 

37768 

38370 

38561 

38716 



8190 

11340 

12699 

14112 

15012 

15775 

16198 

17168 

20123 

20304 

20490 

20646 

20720 

21206 

21615 

21867 

22637 

23332 

24471 

25109 

25973 

26361 

27026 

27796 

27876 

28147 

28327 

28562 

28796 

29176 

29684 

29876 

30280 

30498 

30754 

31001 

31441 

32162 

32459 

32602 

32746 

35060 

55637 

34071 

34395 

34857 

35481 

36065 

56478 

56847 

37379 

57876 

58379 

38570 

58721 
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/LlTl? 

/L1T16 



/LIT2A 



niT?8 
/LIT8 



/IJTPI 



36728 
39739 
A0172 
A0527 
A1030 
A269A 
A6165 
A6386 
^6487 
A6629 
46724 
46831 
47022 
4/176 
4 , .^69 
47544 

3104 ft 
12033 
17592 

3105 ft 
596^ 
7048 
23095 
34405 
35390 
35833 
37384 
38217 

3106 ft 

3107 ft 
7187 
27374 
3257^ 
35106 
35849 
36060 
37661 
37853 
39923 
47168 
W2^7 

3108 ft 
^7787 

3102 ft 
35515 

3103 ft 
7054 
12559 
22999 
24959 
3^618 
34240 
36678 
^7935 

3109 // 



38739 

39759 

40190 

40541 

41068 

4278r 

46179 

46391 

46492 

46635 

46729 

46886 

47062 

47197 

47378 

47549 

7065 

12040 

20175 

5327 

5966 

7943 

2316/ 

35062 

35^93 

35837 

37400 

38222 

5519 

7234 

27378 

32654 

35110 

3^^852 

36139 

37671 

37856 

39930 

47172 

472S4 

5515 

40225 

5454 

5398 

7058 

14733 

23245 

25025 

33629 

34263 

37685 

47942 

19041 



38745 
39805 
40194 
40547 
41366 
42938 
46182 
46402 
46543 
46642 
467^9 
4'' j 



J59 
077 
12371 
20778 
54£t5 
6132 
7958 
23171 
35066 
35402 
35841 
37536 
38225 

5523 

16069 

29511 

32670 

35122 

35856 

36183 

37693 

37914 

40179 

47181 

47258 

5600 

40237 

5458 

5408 

7062 

15071 

23-!.37 

25045 

33653 

3.'2o7 

37867 



38751 

39813 

40309 

40551 

41672 

43079 

46213 

46407 

46569 

m6648 

46744 

46895 

47090 

W?^2 

4/40-: 

4 7573 

7089 

12516 

20786 

5499 

6221 

7962 

23175 

35078 

35411 

35986 

37559 

38855 

5605 

20539 

29534 

32861 

35176 

35860 

36732 

37718 

37961 

40217 

47187 

47265 

5687 

40597 

5462 

5530 

7070 

15077 

^3922 

25050 

33659 

34294 

38766 



38756 

39833 

40324 

40560 

41683 

43190 

46243 

46416 

46576 

46655 

46747 

46911 

47094 

47237 

47411 

47780 

7101 

12703 

47498 

5507 

6232 

8013 

24952 

35082 

35417 

35999 

37563 

39038 

5917 

20750 

29538 

32878 

35204 

35872 

36755 

37736 

37964 

40232 

47190 

47271 

5723 

40605 

15085 

5590 

7074 

20453 

25946 

25090 

33916 

34504 

38927 



38806 

39948 

40327 

40571 

42052 

44750 

46251 

46427 

46583 

46662 

46765 

46922 

47097 

47251 

47422 

47808 

10816 

12715 

47503 

5715 

6243 

8024 

25243 

35090 

35436 

36004 

37585 

41354 

5933 

20954 

29584 

32883 

35372 

35896 

36799 

37745 

37968 

40241 

47200 

47281 

6273 

47135 

20393 

5659 

7082 

20572 

24494 

25165 

54028 

35455 

39157 



38916 


39209 


39959 


40086 


40406 


40431 


40576 


40589 


42056 


42060 


45168 


45603 


46279 


46305 


46432 


46441 


46590 


46595 


46668 


46675 


46780 


46807 


46925 


46947 


47101 


47108 


47262 


47293 


47469 


47473 


47947 


47982 


10825 


10867 


12729 


12754 



5823 

6247 

8030 

29589 

35185 

35459 

36046 

38064 

416M 

6142 

25676 

29604 

32903 

35497 

35918 

36916 

37801 

37972 

40303 

47207 

47401 

20428 

47654 

20398 

5675 

7086 

21384 

24680 

29594 

34075 

35584 

42113 



5898 

6660 

20972 

31926 

35314 

3S477 

36904 

38095 

41678 

6235 

25680 

29659 

32983 

35502 

35922 

37109 

37807 

37976 

40509 

47214 

47415 

20437 



5712 

7098 

21394 

24683 

32634 

34092 

35598 

45673 



39268 
40090 
40455 
40593 
42086 
45785 
46313 
46452 
46601 
46682 
46810 
46951 
47112 
47298 
47477 
48084 
10878 
13670 

5912 

6665 

20975 

32644 

35368 

35492 

36908 

58109 

47430 

7013 

26789 

29669 

32991 

35511 

35926 

37270 

37815 

38152 

42675 

47218 

47646 

24462 



5749 

7372 

22428 

24782 

32701 

34132 

35696 

46201 



39274 
40149 
40497 
40625 
42175 
46151 
46344 
46457 
46608 
46689 
46814 
46995 
47139 
47302 
47495 
48087 
11768 
14424 

5951 

6707 

25030 

32706 

35375 

35817 

37104 

38156 



7036 

26793 

31688 

32996 

35525 

35930 

57274 

57850 

58282 

46148 

47227 

24525 



20403 20408 20695 



5943 

7581 

22481 

24796 

55541 

34155 

'5701 

46874 



39385 
40153 
40502 
40646 
42486 
46155 
46352 
46475 
46615 
46696 
46818 
47003 
47153 
47336 
47508 
48090 
11780 
14840 

5954 

6964 

23034 

32937 

35381 

35821 

37204 

38173 



7094 

26847 

51705 

53051 

35588 

35934 

57278 

57839 

39375 

47157 

47230 

35331 

20705 

5991 

7591 

22485 

24801 

33545 

34157 

36151 

47740 



39725 
40168 
40515 
40650 
42661 
46162 
46367 
46478 
46622 
46716 
46827 
47012 
47165 
47356 
47539 
48095 
11885 
16063 

5957 

6977 

23038 

32952 

35385 

35825 

37374 

38202 



7169 

26852 

31707 

34569 

35669 

35938 

37431 

37844 

39430 

47161 

47240 

57722 

20715 

7C51 

11811 

22545 

24834 

33578 

34171 

36156 

47757 



19052 19076 19166 c'0804 21318 35^:87 37486 



CMT098.MCX 



M1CR02 1M(01) 28-NOV-83. 16:30:35 
Cross Reference Listing - Field Names 



B 6 

CLOKX Rev 13.00, 
and Defined Values 



Clock rate = 160ns 



Page 1302 



f^OTSRK 



ABSVAL.HO 

ABSVAL.Ul 

ABSVAL.U2 

ABSVAL JA3 

ABSVAL.150 

ABSVAL.1S1 

ABSVAL.150 

ABSVAL.153 

ABSVAL,160 

ABSVAL.161 

ABSVAL.162 

ABSVAL.163.D 

ABSVAL.170 

ABSVAL.171.D 

ABSVAL ,172 

ABSVAL.173.D 

MSCI1S1GN.050 

ASCHSIGN.051 

AStIISIGN.05? 

ASCIISIGN.053 

ASCIISIGN.070 

ASCIISIGN.071 

ASCIIS1GN,072 

ASCIISIGN.073 

BCDSIGN.0^0 

BCDSIGN.0A1 

BCDSIGN.O''*? 

BCDSIGN.0A5 

BCDSIGN.060 

BCDSIGN.061 

BCDS1GN.06? 

BCDSIGN.065 

DSIZE.020 

DSI2E,0?1 

DS1ZE.02? 

DSIZE.023 

DS1ZE.030 

0S1ZE,031 

DSIZE.032 

0S1ZE.053 

f'L.EQ. 0.123 

PL. EQ. O.SIGN. 120 

PL.EQ.0.SiGN.121 

Pt .EQ. O.SIGN. 12? 

PL5.003 

PL5.013 

SL.EQ. 0.100 

SL.EQ. O.SIGN. 101 

SL.EQ.O, SIGN. 102 

VIELD.OOO 

VIEID.OOI 

VIELD.002 

ViELD.OlO 

ViElP.On 



3U2 


tt 


3U7 


ft 


3U8 


ft 


3U9 


tt 


3150 


tt 


3151 


tt 


3152 


tt 


3153 


it 


315^ 


tt 


3155 


tt 


3156 


tt 


3157 


ft 


l}^^ 


ft 


3158 


tt 


3U5 


ft 


3159 


tt 


3U6 


ft 


3161 


ft 


3162 


tt 


3165 


tt 


3164 


tt 


5165 


tt 


3166 


tt 


3167 


tt 


5168 


ft 50454 


3184 


tt 


3185 


ft 


3186 


tt 


3187 


ft 


3188 


ft 


3189 


ft 


3190 


tt 


3191 


ft 30356 


3170 


ft 


3171 


tt 


3172 


ft 


3173 


ft 


31 7A 


tt 


3175 


ft 


5176 


ft 


3177 


ft 


3182 


tt 


3179 


ft 9511 


3180 


tt 41306 


3181 


tt 


32U 


tt 


5215 


tt 


5204 


tt 


3202 


tt 


5205 


ft 


3192 


tt 18410 


5193 


tt 


3194 


tt 


3195 


tt 


3196 


tt 



41409 



18414 18418 18695 41315 



RSRC 
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V1ELD.012 

VlELD.no 

VIELDJ11 

VIELD.112 

WBRANGE.150 

WBRANGE.131.D 

WBRANGE.132 

WBRANGE.155.D 

WX.NE. 0.103 

WX,NE.0J13.D 

DST.R 
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CLOKX Rev 13.00, 
and Defined Values 



Clock rate = 160ns 



Page 1303 



DST,R+1 

OST.RORI 

ESP 

GPR.R 



ft 
H 
tt 
ft 
tt 
tt 
tt 
i 
tt 
ft 
tt 



GPR.RtI 

GPR.RORl 



3197 

3198 

3199 

3200 

3208 

3206 

3209 

3207 

3212 

3211 

3218 

3277 

8768 

9539 

9760 

1U85 

13244 

16753 

194A8 

A1035 

A1566 

A 1890 

3278 tt 
15493 

3279 tt 
3256 tt 
Z27^ tt 
8678 
16833 
187A6 
19335 
36705 
41184 
41493 
41921 
42280 
42735 
42829 
42934 
43062 
43166 
44454 
44596 
44729 
44864 
45031 
45185 
45323 
45460 
45625 
4577? 
45931 
4606S 
3275 tt 
5276 tt 



18460 18465 18470 18664 



8350 

8812 

9514 

9773 

11667 

13771 

16767 

21035 

41042 

41571 

42209 

8415 

16780 

36275 

6806 

8726 

16844 

18750 

19341 

36857 

41221 

41520 

4195? 

42313 

42743 

42838 

42942 

43066 

43197 

44472 

44603 

44746 

44869 

45038 

45199 

45331 

45470 

45635 

45800 

45942 

46170 

16791 

41408 



8356 

8856 

9518 

10692 

11675 

13796 

16808 

21040 

41062 

41599 

42220 

8535 

16892 

36763 

6925 

8762 

16937 

18765 

19352 

38970 

41247 

41524 

42014 

42375 

42752 

42845 

42952 

43072 

43207 

44483 

44607 

44757 

44877 

45061 

45210 

45354 

45470 

45640 
45821 
45955 
46175 

16802 
41451 



8403 

8913 

9522 

10697 

11686 

14314 

16823 

21361 

41073 

41607 

42619 

9071 



36929 

8244 

8806 

18482 

18769 

19357 

38974 

41252 

41532 

42026 

42383 

42757 

42864 

42954 

430/5 

44348 

44492 

44623 

44766 

44889 

45073 

45220 

45359 

45489 

45648 

45832 

45959 

46357 

18459 

42019 



8435 

8930 

9526 

10702 

11696 

14339 

16865 

21549 

41080 

41626 

42629 

9763 



37298 

8265 

8850 

18486 

19173 

19394 

39497 

41301 

41587 

42032 

42388 

42762 

42881 

42975 

43083 

44352 

44500 

44640 

44774 

44913 

45083 

45225 

45373 

45494 

45702 

45842 

45967 

46377 

18464 

42037 



8440 

8941 

9686 

10751 

11703 

14720 

16874 

21804 

41100 

41655 

9781 



39407 

8306 

9505 

18497 

19177 

19398 

40986 

41321 

41595 

42076 

42434 

42773 

42891 

42984 

43091 

44367 

44507 

44657 

44781 

44932 

45092 

45233 

45383 

4SS02 

45706 

45852 

46008 

46419 

18469 

42090 



8521 

8985 

9720 

10763 

11774 

14748 

16948 

21899 

41111 

41761 



39445 

8367 

14777 

18501 

19199 

19455 

41021 

41327 

41688 

42147 

42442 

42776 

42900 

42991 

43093 

44377 

44511 

44668 

44785 

44954 

45101 

45245 

45392 

4SSP3 

45717 

45861 

46012 

46425 

18757 

42158 



8526 

9043 

9725 

10773 

11787 

14814 

16954 

30001 

41118 

41770 



8595 

9048 

9730 

10820 

11896 

14819 

18240 

40989 

41231 

41819 



8619 

9318 

9741 

10829 

11907 

15318 

18244 

40999 

41257 

41829 



8684 

9327 

9747 

11258 

11913 

15486 

18278 

41005 

41268 

41835 



46638 

8377 

14782 

18512 

19203 

19557 

41059 

41332 

41708 

42188 

42447 

42782 

42905 

43005. 

43117 

44386 

44527 

44678 

44819 

44963 

45106 

45279 

45402 
4SS64 
45726 
45866 
46023 
46455 
18772 
42163 



8510 

16722 

18516 

19207 

19575 

41097 

41404 

41712 

42191 

42477 

42784 

42910 

43032 

A3125 

44396 

44544 

44686 

44824 

44972 

45114 

45290 

45407 

45589 

45735 

45874 

46035 

46555 

39500 



8552 

16733 

18663 

19211 

19593 

41135 

41447 

41742 

42199 

42537 

42792 

42921 

43041 

43130 

44401 

44567 

44693 

44855 

44977 

45156 

45300 

45415 

45593 

45745 

45898 

46042 

46771 

45515 



8589 

16761 

18738 

19215 

20773 

41171 

41481 

41749 

42225 

42545 

42802 

42925 

43046 

43139 

44409 

44578 

44697 

44845 

44985 

45147 

45308 

45442 

45607 

45750 

45903 

46052 



8708 

9335 

9754 

11473 

13165 

16740 

18290 

41024 

41279 

41858 



9834 9839 11928 11933 14802 14807 



8635 

16797 

18742 

19219 

21275 

41174 

41485 

41814 

42247 

42615 

42803 

42931 

43051 

43157 

44424 

44588 

44717 

44855 

45010 

45172 

45318 

45446 

45616 

45758 

45919 

46057 



45657 45977 



L 



CMT098.Mrx 



IPR.R 
IPR.R^l 

IPR.R0R1 
ISP 
KSP 
LONLIT 



MM. TEMPI 



MM.TEMP2 



MM.TEMP3 



MM.TEMP^ 
MM. TEMPS 



POBR 
POLR 
P1BR 
P1LR 
PCBB 
RO 



MlCft02 1M(01) 28-N0V-83 16.'30:35 
Cross Reference Listing - Field Names 



6 

CLOkX Rev 13.00. 
and Defined Values 



Clock rate = 160ns 



R1 



H 
ft 



RIO 
RH 
Rl? 
R13 



3280 

3281 

3282 

3259 

3255 

3284 

31128 

A6983 

3236 ft 

27258 

3987A 

A0705 

3261 ft 
3835A 
39979 
40909 

3262 ft 
38A92 
A0821 
3270 ft 
3235 tt 
40162 
A0636 

3263 ft 
3264 
3265 
3266 
3260 
3238 

Mmi 

22725 

23261 

23535 

24027 

2^^27 

2^721 

25207 

26176 

28021 

29996 

31901 

33131 

34542 

3239 /t 

17195 

22985 

24335 

25376 

26593 

31527 

46671 

3248 ft 

3249 tt 

3250 ft 

3251 U 



34872 34977 35'i79 35221 36293 46360 46382 46444 46448 '6460 



36793 

56271 

5438 

35168 

47008 

20160 

27264 

39908 

40713 

6756 

38373 

39983 

40913 

8121 

39162 

40862 

39722 

27417 

40244 

40639 

34990 

36736 

34999 

36759 

35017 

15693 

17521 

23056 

23288 

23693 

24092 

24446 

24789 

25210 

26184 

28401 

30009 

31920 

33244 

34688 

5441 

17221 

23210 

24433 

25388 

27704 

31905 

20318 
20527 
5570 
20544 



36919 

36899 

5448 

35239 

47052 

20556 

27298 

39954 

40718 

8153 

38456 

39987 

40929 

8127 

39809 

39729 

27431 

40249 

40642 

35155 

40482 

36739 

40487 

35770 

15729 

17534 

25085 

25292 

25702 

24098 

24515 

24792 

25213 

26306 

28846 

30019 

31923 

33522 

39078 

7119 

17253 

25526 

24489 

25594 

29213 

32111 



5575 
20455 



37287 

36914 

5611 

35967 

47059 

21122 

27303 

39964 

40722 

27420 

38460 

39990 

40933 

8131 

40054 

39736 
27441 
40315 
40655 
35884 

40537 

35892 
15756 
17595 
23110 
23295 
23725 
24107 
24546 
24979 
25249 
26335 
28959 
30039 
31929 
33813 
39082 
15698 
17299 
23674 
24506 
25620 
29355 
33514 



20355 
20462 



38275 

37265 

5667 

36722 

47326 

21221 

36474 

39996 

40755 

27435 

39889 

40033 

A0957 

8155 

40095 

39743 
37747 
40333 



36965 

15892 

17629 

25137 

25519 

25821 

24115 

24560 

25056 

25262 

26353 

28971 

31119 

31932 

34008 

39090 

15746 

17460 

23684 

24531 

25660 

29742 

35518 



20441 
20530 



39419 

37294 

5892 

36748 

47541 

21259 

36491 

A0049 

40766 

27465 

39895 

40039 

40941 

8139 

40140 

39816 
37773 
40336 



15909 

20229 

25141 

25538 

23829 

24189 

24575 

25061 

25276 

26557 

28982 

31172 

31947 

34011 

A6665 

15770 

17516 

23875 

24565 

25806 

29981 

34368 



20471 
20589 



46651 
38262 
6839 
37352 

27071 
36558 
40059 
40774 
27506 
39899 
40265 

21228 
40184 

46555 
38449 
40420 



36718 40531 46658 



16225 
22467 
23144 
23342 
23880 
24215 
24644 
25080 
25288 
26607 
29109 
31181 
32029 
34161 

16234 
17550 
23936 
24569 
26123 
29986 
34550 



39403 

7027 

39346 

27112 
36575 
40065 
40778 
27512 
39902 
40375 

26216 
40207 



38452 
40425 



16496 
22475 
25190 
25553 
23903 
24219 
24650 
25084 
25302 
27668 
29120 
31235 
32034 
34349 

16501 
20239 
23974 
24704 
26198 
30488 
54685 



59441 

7045 

39372 

27136 
58562 
40070 
40781 
27516 
39918 
40380 

51068 
40598 



39943 
40441 



16538 
22477 
23214 
25483 
23945 
24258 
24675 
25161 
25512 
27671 
29376 
31853 
32040 
34354 

16543 
22457 
24010 
24873 
26240 
30521 
34724 



46632 
21358 
46521 

27U7 
38366 
40260 
40814 
27520 
39935 
40444 

38357 
40439 



40074 
40566 



17100 
22630 
23230 
23487 
25997 
24307 
24688 
25168 
25325 
27674 
29391 
31857 
32085 
34358 

17004 
22627 
24024 
24880 
26283 
31126 
34728 



29083 
46563 

27182 
39692 
40395 
40875 
27525 
39958 
40901 

38393 
40701 



40079 
40584 



17199 
22683 
23234 
23514 
24004 
24323 
24697 
25171 
25953 
27768 
29739 
31860 
32096 
34408 

17025 
22673 
24245 
25177 
26341 
31233 
34732 
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46538 



30567 
46980 

27186 
39801 
40692 
46466 
27529 
39974 
40905 

38457 
40762 



40157 
40609 



17218 
22687 
23253 
23530 
24019 
24376 
24718 
25196 
25957 
27970 
29991 
31864 
32692 
34535 

17048 
22721 
24327 
25182 
26472 
31469 
39117 



20475 20584 
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R2 


3240 ff 


5451 


7122 


15916 


16005 




16267 


16287 


16510 


16548 


17030 




17619 


17625 


17638 


20248 


22435 




22933 


23509 


23680 


23699 


23932 




:4956 


24983 


24997 


25001 


25015 




25725 


25931 


25935 


26345 


26871 




289A2 


29092 


29097 


29100 


29103 




30005 


30025 


30042 


30049 


30108 




31163 


31166 


31169 


31175 


31178 




31775 


31779 


31874 


31884 


31911 




32139 


32143 


32719 


32723 


33137 




33788 


33792 


33798 


33835 


33858 




34544 


34607 


34613 


34654 


34663 




39066 


39070 


39096 


46678 




R3 


3241 ff 


5431 


7113 


15706 


16052 




17164 


17470 


17507 


17616 


20257 




22991 


23073 


23115 


23119 


23196 




23540 


23544 


23555 


23669 


23825 




24195 


24442 


24500 


24551 


24572 




24885 


24963 


25113 


25122 


25128 




26125 


26189 


26223 


26255 


26277 




27723 


28407 


28974 


29238 


29338 




30045 


30054 


30359 


30363 


30400 




31719 


31752 


31908 


32118 


33556 


R^ 


3242 ft 


16238 


16460 


16466 


16477 




23497 


24672 


24678 


24763 


24778 




28945 


28956 


28962 


28978 


29086 




29346 


33134 


34565 


34619 


34623 




39103 


46685 








R5 


3243 # 


5352 


5362 


5413 


6251 




20274 


22946 


?2952 


23493 


24629 




26899 


27341 


^8208 


28394 


28953 




33959 


34432 


3^446 


34450 


34489 


R6 


3244 ft 
42652 


20283 
42715 


37651 


42402 


42411 


n? 


3245 tt 


20292 


41926 


41930 




R8 


3246 ft 


20300 


46692 






R9 


3247 ft 


20309 








RTMPGPR 


3253 tt 
46550 


6138 
46775 


6436 


6656 


6701 


SBR 


3267 tt 


35008 


40300 


40506 


40630 


SIR 


3268 tt 


40492 


40621 






SP 


3252 ft 


5417 


5655 


8455 


8467 




20195 


20203 


20418 


20444 


20503 




20767 


21099 


21111 


21147 


21152 




28121 


28166 


28858 


29365 


34876 




36817 


36861 


36878 


36891 


36911 




37356 


37364 


37980 


37989 


38296 




39335 


39341 


39381 


39462 


39474 


SPNICR.SPJCR 


3269 ft 


35353 


35356 


35359 


35971 


SSP 


3257 ft 


36279 


36767 


36935 


37302 


TEMP.R 


3271 tt 


8163 


27941 


27945 


28060 




32501 


32514 


32525 


32888 


32893 




46735 










TEMP.R+I 


3272 ft 
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16010 
17052 
22623 
24450 
25030 
26880 
29106 
30113 
31214 
51914 
33164 
33898 
34666 

16124 
22446 
23201 
23833 
24701 
25322 
26337 
29754 
31133 
34553 
16486 
24785 
29159 
34676 

7017 

24735 

29162 

34509 

42426 



16013 
17303 
22642 
24557 
25064 
27007 
29166 
30384 
31218 
31938 
33167 
33952 
34669 

16128 
22772 
23248 
23838 
24715 
25363 
26475 
29758 
31139 
34594 
16633 
26512 
29180 
34692 

7125 

26480 

29275 



16047 
17481 
22715 
24632 
25102 
27720 
29218 
30391 
31221 
32054 
33175 
34067 
39002 

16277 
22916 
23265 
23884 
24808 
25625 
26645 
29953 
31248 
34599 
17210 
27711 
29223 
34710 

16242 
26483 
33525 



16073 
17491 
22751 
24640 
25307 
277^7 
29360 
30395 
31224 
32058 
33549 
34084 
39006 

16284 
22949 
23269 
23888 
24819 
25629 
26670 
29968 
31252 
34673 
17274 
28217 
29253 
34719 

16452 
26486 
33805 



16203 
17511 
22781 
24747 
25357 
2/884 
29402 
30655 
31238 
32071 
33715 
34192 
39028 

16520 
22955 
23324 
24078 
24828 
25691 
26678 
29973 
31256 
39011 
17294 
28397 
29272 
34736 

16649 
26489 
33893 



16211 
17587 
22801 
24757 
25371 
27919 
29745 
30658 
31740 
32089 
33731 
34309 
39053 

17110 
22972 
23329 
24088 
24831 
25717 
26876 
29977 
31260 

20265 
28411 
29280 
34740 

17214 
26674 
33945 



16262 
17601 
22804 
24948 
25379 
28248 
29927 
30728 
31748 
32115 
33782 
34314 
39060 

17155 
22988 
23500 
24112 
24854 
25868 
27048 
30011 
31479 

22929 
28852 
29334 
34744 

17278 
26682 
33948 



42530 42557 42579 42597 42603 42643 



6956 6959 6969 7116 7129 29201 29208 



19639 


19722 


19733 


19738 


20110 


20116 


20190 


20508 


20513 


20730 


20734 


20738 


20745 


20764 


21158 


21201 


21216 


21232 


21253 


2}272 


28109 


34960 


36267 


36331 


36341 


36357 


36791 


36802 


36922 


37199 


37230 


37235 


37240 


37326 


37330 


38301 


38566 


38658 


38775 


39166 


39184 


39329 


38827 


38832 


38837 


38844 








39411 


39449 


46645 










29692 


29702 


29706 


29734 


32445 


32466 


32485 


32906 


46348 


46372 


46394 


46398 


46410 


46528 
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TEMP.R0R1 
TEMPO 



M1CR02 1M(01) 28-NOV-83 16:30:35 
Cross Reference Listing - Field Names 



F 6 
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TEMPI 



ThMPiO 

TEMP11 
TEMPI? 

TEMPn 
TEMP,? 



rEMP3 



3273 tt 

5221 ft 

13069 

16A91 

19004 

19668 

21243 

29412 

30977 

37678 

41755 

43103 

45677 

3222 tt 

8819 

11139 

14716 

16628 

19309 

21972 

25643 

28558 

30589 

34952 

45451 

3231 ft 

7733 

25884 

27129 

3252 tt 
28527 

3253 it 
23154 
27035 
28086 
3234 tt 
23811 
270^3 
3225 tf 
9825 
12056 
13073 
14478 
15151 
18207 
18714 
21815 
22609 
27533 
52206 
55908 
46611 
48027 
3224 ft 
9552 



5546 

13590 

17499 

19009 

19673 

21248 

29578 

32200 

37862 

41766 

44522 

45908 

6590 

8864 

11803 

U744 

16637 

19314 

22008 

26088 

28573 

30840 

34956 

45533 

6743 

7757 

25890 

28484 

25817 

32757 

6678 

25158 

27121 

35650 

5960 

25844 

27117 

5760 

11010 

12140 

15079 

14519 

15161 

18226 

18723 

21819 

22704 

27537 

55496 

55954 

47762 

7792 
9563 



5552 


5776 


13602 


15635 


17539 


17546 


19607 


19611 


19678 


19683 


21550 


22098 


29615 


29688 


35562 


33571 


58761 


3«922 


42252 


42257 


44533 


44592 


46598 


46882 


6620 


6746 


8981 


8989 


11816 


12336 


14757 


14789 


16915 


16922 


19533 


19539 


22418 


22461 


26150 


26237 


28686 


28691 


31421 


31460 


35435 


35546 


45547 


45598 


6779 


6787 


8100 


14762 


26605 


26699 


28524 


32733 


25821 


25895 


37911 


38001 


6694 


6822 


23182 


23464 


27111 


27787 


55659 


37917 


6145 


6277 


25848 


24712 


ll'^ll 


27979 


9031 


9034 


11019 


11101 


M221 


12352 


13472 


13581 


14645 


14649 


15175 


15182 


18320 


18423 


20579 


21106 


21823 


21878 


22969 


24536 


28128 


29645 


55555 


34604 


55957 


55982 


47766 


klll2 



9121 
9579 



9124 
9589 



5806 

15688 

18702 

19615 

19688 

22788 

29730 

33652 

39152 

42285 

44618 

46907 

6760 

8992 

12378 

14794 

16942 

19545 

22603 

26417 

28703 

32093 

35621 

45669 

6795 

14866 

26704 

37908 

25900 

6886 

23520 

27791 

37984 

6987 

24859 

27989 

9058 

11106 

12358 

15595 

14670 

15242 

18427 

21442 

21881 

25401 

29902 

34616 

56142 

47788 

9269 
9594 



8146 

13706 

18970 

19619 

19692 

27160 

29854 

33642 

39507 

42290 

44629 

46989 

6879 

8995 

12404 

14857 

16978 

21267 

22697 

26509 

29545 

32203 

35624 

45780 

6817 

14872 

26709 

37997 

26615 

6935 

25827 

27813 

47908 

23007 

25837 

28003 

9066 

11110 

12410 

15651 

14683 

15678 

18430 

21475 

21906 

25405 

29950 

54661 

56160 

47828 

9274 
9599 



9111 

15881 

18975 

19623 

19698 

27164 

29899 

55663 

41433 

42318 

44708 

46996 

7031 

9098 

13571 

15231 

17448 

21389 

24519 

27140 

29549 

32375 

35746 

46604 

6864 

16910 

26714 



Clock rate = 160ns 



12347 

14241 

18980 

19627 

19701 

27168 

30555 

55776 

41438 

42322 

44713 

46999 

7812 

9387 

13576 

15471 

18400 

21399 

24992 

27206 

29554 

33473 

36729 

46889 

6889 

16926 

26730 



Page 1306 



6951 

25852 

27820 

25550 

25842 

28014 

9105 

11129 

12541 

15657 

14695 

17511 

18455 

21512 

21985 

25872 

29954 

35094 

36173 

47958 

9279 
9606 



12389 


12693 


14512 


14991 


18985 


18990 


19631 


19635 


19715 


20103 


27172 


27446 


30923 


30957 


36125 


36128 


41457 


41460 


42511 


42515 


44804 


45021 


47015 


47952 


8496 


8601 


9735 


9786 


13629 


13645 


16029 


16255 


19047 


19060 


21535 


21553 


25098 


25253 


27216 


27226 


30083 


30174 


33492 


33509 


41718 


41722 



6903 

16973 

26735 



6910 

21015 

26740 



12849 
15781 
18995 
19658 
21126 
28134 
30962 
36131 
41603 
42541 
45066 

8690 

10770 

14038 

16414 

19070 

21557 

25601 

27449 

30324 

34304 

42379 

6917 

21049 

26745 



25017 
25906 
27959 

25750 

25919 

28069 

9115 

11258 

12565 

15866 

14739 

17316 

18439 

21597 

22024 

26095 

30089 

35557 

56258 

47973 

9285 
9612 



23021 
25912 
27992 

23734 

25926 

28151 

9376 

11319 

12569 

14235 

14850 

17321 

18442 

21612 

22050 

26435 

30180 

35427 

36263 

47988 

9290 
9617 



23045 
26623 
28017 

23766 

26626 

35146 

9697 

11458 

12611 

14255 

14964 

17526 

18447 

21775 

22424 

26819 

30331 

55450 

56348 

48000 

9295 
9623 



23090 
26760 
28030 

23782 

26763 

33155 

9816 

11633 

12881 

14434 

15108 

17527 

18451 

21780 

22508 

27086 

30433 

35774 

36622 

48006 

9481 
9628 



12982 
16293 
19000 
19663 
21131 
29409 
30972 
36254 
41746 
42658 
45125 

8775 

10872 

14043 

16428 

19148 

21768 

25639 

28131 

30427 

34867 

45056 

6922 

25800 

27029 



26620 26757 26808 27032 27125 28488 



23102 
26811 
28078 

23786 

26814 

35579 

9820 

11650 

12962 

14460 

15113 

18202 

18454 

21782 

22567 

27502 

31426 

35790 

40869 

48012 

9489 
9633 
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G 6 

CLOKX Rev 13.00, 
and Defined Values 



Clock rate = 160ns 



Page 1307 



TEMPA 



TEMPS 



TEMP6 



TEMP/' 



TEMP8 



TEMP9 



iiSP 
^ERO 



96A0 

126A5 

13949 

UA55 

17441 

21531 

26515 

31415 

34753 

47666 

3225 n 
13360 
17070 
21458 
22748 
30438 
36012 

3226 ft 
11807 
13761 
16039 
20814 
23988 
24342 
30826 
34501 
47839 

3227 ft 
9207 
14102 
26252 
29881 
30668 
30936 
33623 

3228 ft 
11982 
17486 
27423 
31533 
46869 

3229 ft 
13861 
15816 
27360 
31891 
46560 

3230 ft 
772S 
29462 
3258 ft 
3285 ft 
5880 
7192 
7853 



9646 

13312 

13954 

14470 

18221 

21539 

26827 

31435 

36295 

47736 

7638 

13366 

17242 

21517 

23897 

30574 

36043 

7198 

11824 

13780 

16555 

20819 

24039 

24456 

31244 

36018 

47848 

6482 

9212 

14984 

26841 

29885 

30673 

30941 

33862 

6152 

12221 

17578 

27494 

31678 

46915 

6748 

13870 

15822 

28457 

32151 

46625 

6177 

8103 

29748 

36283 

5421 

5887 

7205 

8177 



9651 

13317 

13959 

14474 

18698 

22525 

27292 

31482 

36465 

47793 

7655 

13371 

17454 

21584 

23907 

30829 

36068 

7207 

11880 

14304 

16567 

21673 

24047 

26423 

31595 

36026 

47873 

8897 

9217 

16259 

27328 

29891 

30679 

30946 

33907 

6163 

13460 

17581 

27498 

32794 

46918 

6867 

14418 

15868 

28461 

32176 

47695 

6772 

21010 

31430 

36771 

5526 

5903 

7215 

8291 



9665 

13323 

13973 

14952 

18707 

22536 

28125 

31634 

36469 

47832 

7667 

13374 

18395 

21588 

24863 

31039 

36072 

7271 

11888 

14323 

16593 

21686 

24073 

26428 

31626 

36056 

8903 

9222 

16456 

27682 

29895 

30699 

30982 

33992 

6800 

13466 

17613 

27540 

33115 

47619 

7396 

14429 

16246 

31123 

Z2727 

6811 

21045 

31578 

36941 

5568 

5907 

7223 

8332 



11114 

13330 

13990 

15136 

18726 

24815 

28713 

31941 

36486 

47881 

7686 

14508 

18405 

21650 

26444 

31043 

41412 

7781 

12051 

14935 

18754 

21712 

24082 

26838 

32243 

36327 

9168 

9228 

18659 

28240 

29906 

30723 

30990 

36030 

6828 

13615 

20414 

27752 

33119 

7423 

14655 

16419 

31285 

39043 

6814 

27075 

31881 

37306 

5573 

5924 

7238 

8362 



11169 

13336 

14052 

15169 

18729 

24876 

28725 

31944 

36549 

47991 

9485 

15714 

19524 

21662 

26835 

31108 

41418 

7786 

12127 

15118 

18761 

22514 

24128 

27325 

32274 

37143 

9173 

9233 

18692 

28302 

30205 

30731 

31032 

36065 

6871 

14212 

21020 

27937 

33207 

7447 

14825 

16472 

31290 

39074 

6843 

27097 

32158 

59415 

5578 

6122 

7392 

8373 



11180 

13342 

14062 

15187 

18734 

26099 

28733 

32210 

36553 

48036 

9494 

15922 

19528 

21723 

27315 

31591 

46618 

7899 

12395 

15140 

20144 

22574 

24135 

27677 

34253 

37226 

9178 

9237 

20597 

28306 

30220 

30745 

31336 

41947 

6875 

15308 

22581 

27949 

34696 

7469 

14959 

26153 

31299 

39338 

6895 

27145 

32730 

39452 

5586 

6260 

7658 

8387 



11250 

13346 

14073 

15191 

19513 

26104 

28745 

32237 

36570 

48048 

9510 

15985 

20183 

21762 

27692 

31629 

47670 

7978 

12575 

15156 

20164 

22615 

24225 

27696 

34279 

37479 

9183 

9241 

21025 

28347 

30484 

30771 

31598 

7290 

15786 

23449 

28721 

36307 

8097 

14976 

26496 

31305 

39434 

7287 

2727^ 

37872 

5595 
6585 
7670 
8420 



11454 
13609 
14093 
15197 
19518 
26130 
30094 
32280 
41314 

11445 

16273 

20186 

21852 

28278 

32240 

47835 

8087 

12949 

15215 

20168 

22652 

24231 

29529 

34290 

37482 

9189 

13968 

24944 

29424 

30495 

30896 

31617 

7895 

15886 

23453 

29649 

36311 

12838 
15356 
26636 
31411 
39478 

7294 

2727"^ 

37993 

5655 
6603 
7799 
8492 



12590 
13640 
14207 
16578 
19553 
26274 
30185 
33171 
42081 

11464 
16528 
20219 
21864 
30099 
12277 
47844 
11550 
13151 
15225 
20479 
23468 
24256 
29831 
34372 
38292 

9194 

13977 

24969 

29519 

30595 

30902 

31622 

7919 

16025 

26168 

29654 

36630 

12843 
15476 
26641 
31495 
46215 

7492 

28469 

46187 

5646 
6764 
7804 
8506 



12605 
15663 
14218 
17232 
19588 
26439 
30342 
35500 
42145 

11561 

16552 

20233 

21919 

30189 

35075 

47877 

11639 

13227 

15799 

20560 

23978 

24262 

29834 

34387 

47396 

9198 

13981 

26135 

29859 

30644 

30915 

52247 

8150 

16654 

26171 

29808 

58163 

15056 
15519 
27356 
51871 
46226 

7514 

28522 

46295 

5726 
6885 
7818 
8640 



12606 
13673 
14258 
17532 
21449 
26451 
30509 
54754 
42153 

13355 
16994 
20518 
22745 
30356 
33503 

11760 
13448 
15850 
20564 
23984 
24315 
30579 
34462 
47613 

9202 

13986 

26192 

29872 

30664 

30918 

33077 

9498 

17466 

26280 

30443 

38167 

13061 
15752 
27356 
31887 
46246 

7536 
29457 



5754 

7190 
7823 
8909 
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H 6 

CLOKX Rev 13.00, 
and Defined Values 



SPW 



ZERO.CLRRbSP 
MLOMG 



8919 

9300 

9A6A 

11001 

11375 

11977 

12531 

12977 

U076 

U940 

15836 

18198 

18382 

19021 

19^15 

20207 

2H5A 

21735 

22561 

24001 

26321 

28257 

29415 

29776 

30454 

31553 

32535 

34974 

55593 

36508 

37396 

39179 

40365 

41297 

41775 

41995 

42397 

42814 

43147 

44448 

44 762 

45078 

45378 

45721 

46028 

47331 

48017 

3286 ff 

3288 a 

3292 tt 

5491 

5681 

6127 

6288 

6372 



8926 

9305 

9470 

11015 

11383 

12046 

12545 

12988 

14082 

14947 

15841 

18217 

18521 

19096 

19417 

20215 

21521 

21790 

22596 

24317 

26578 

28322 

29469 

29779 

30468 

31603 

32550 

35034 

35607 

36517 

37413 

39189 

40368 

41305 

41785 

42002 

42438 

42854 

45152 

44476 

44770 

45088 

45388 

45731 

46038 

47359 

48021 

38952 

5327 
5503 
5687 
6135 
6292 
6376 



8936 

9309 

9476 

11135 

11440 

12061 

12585 

13052 

14097 

15000 

15855 

18230 

18524 

19142 

19444 

20224 

21600 

21801 

22661 

24371 

26588 

28510 

29475 

29814 

30505 

31682 

32554 

35098 

35612 

36522 

37422' 

39222 

40555 

41372 

41801 

42007 

42464 

42859 

43177 

44488 

44778 

45096 

45397 

45740 
46047 
47381 



5333 
5515 
5698 
6148 
6502 
6586 



8946 

9314 

9501 

11145 

11470 

12069 

12598 

13089 

14228 

15146 

15860 

18235 

18651 

19163 

19460 

20458 

21607 

21870 

22710 

24437 

27195 

28567 

29478 

29919 

30708 

31685 

32586 

35102 

35629 

36566 

37509 

39427 

40877 

41400 

41805 

42048 

42489 

42896 

43185 

44496 

44840 

45120 

45465 

45794 

46212 

47719 



5565 
5526 
5712 
6155 
6306 
6590 



9018 

9323 

9573 

11157 

11555 

12135 

12615 

13156 

14247 

15212 

15991 

18274 

18656 

19187 

19464 

20486 

21624 

21892 

22730 

24847 

27229 

28582 

29A81 

29924 

30741 

31691 

32682 

35130 

35644 

36583 

37733 

39493 

40881 

41464 

41824 

42097 

42611 

42916 

43202 

44504 

44850 

45192 

45475 

45817 

46230 

47731 



5384 
5530 
5725 
6159 
6516 
6400 



9022 


9027 


9381 


9405 


9584 


9706 


11233 


11243 


11570 


11629 


12145 


12154 


12626 


12738 


13232 


13453 


14509 


14328 


15220 


15238 


16425 


16440 


18286 


18315 


18671 


18678 


19248 


19283 


19473 


19492 


20594 


20756 


21668 


21678 


21896 


21916 


22994 


23053 


24988 


25608 


27233 


27288 


28588 


28717 


29499 


29514 


29937 


30118 


30768 


30883 


32063 


32067 


32867 


32870 


35143 


35247 


35655 


35991 


36587 


36643 


37763 


37810 


39755 


39884 


40885 


40994 


41489 


41499 


41957 


41962 


42102 


42107 


42624 


42655 


42947 


42958 


43225 


43230 


44571 


44583 


44859 


44908 


45205 


45215 


45484 


45529 


45837 


45847 


46364 


46495 


47744 


47776 



5398 
5534 
5731 
6166 
6520 
6404 



5402 
5539 
5754 
6174 
6330 
6414 



Clock rate = 160ns 



9038 

9409 

10679 

11334 

11644 

12160 

12741 

13618 

14450 

15299 

16447 

18330 

18685 

19302 

19564 

20796 

21681 

21988 

23060 

25858 

27454 

28729 

29524 

30193 

30892 

32285 

33487 

35265 

35996 

36687 

37816 

40199 

41106 

41504 

41969 

42118 

42706 

43000 

43235 

44600 

44949 

45251 

45558 

45856 

46822 

47851 



5408 
5590 
5784 
6224 
6334 
6418 



Page 1308 



9147 


9152 


9435 


9440 


10732 


10804 


11344 


11351 


11656 


11662 


12165 


12232 


12744 


12833 


13677 


13698 


14493 


14639 


15304 


15340 


16505 


16581 


18363 


18367 


18688 


18711 


19321 


19329 


19571 


19578 


21005 


21030 


21693 


21701 


22046 


22496 


23064 


23562 


25863 


26180 


27700 


28038 


28737 


29129 


29623 


29627 


30210 


30215 


31508 


31517 


32442 


32463 


33506 


34547 


35284 


35298 


36076 


36482 


36696 


36785 


38267 


38289 


40212 


40221 


41191 


41206 


41528 


41538 


41973 


41979 


42124 


42133 


42719 


42748 


43037 


43057 


44357 


44372 


44661 


44673 


44959 


44968 


45295 


45305 


45611 


45621 


45925 


45936 


46838 


47018 


47856 


47859 



5438 
5600 
5903 
6255 
6344 
6432 



5448 
5617 
5939 
6260 
6348 
6486 



9157 

9445 

10991 

11358 

11756 

12368 

12957 

13766 

14705 

15406 

16986 

18371 

18718 

19381 

19719 

21281 

21/19 

22502 

23928 

26302 

28090 

29145 

29639 

30229 

31533 

32498 

34556 

35342 

36499 

36865 

38770 

40255 

41225 

41543 

41984 

42195 

42767 

43087 

44382 

44682 

44991 

45313 

45630 

45947 

47204 

47862 



5471 
5635 
5973 
6264 
6358 
6502 



9162 

9453 

10995 

11367 

11793 

12524 

12967 

13785 

14772 

15805 

17075 

18378 

18914 

19409 

P0098 

.'1310 

21726 

22556 

23992 

26317 

28159 

29349 

29773 

30447 

31538 

32517 

34964 

35398 

36503 

36888 

39086 

40321 

41263 

41612 

41990 

42356 

42797 

43097 

44391 

44690 

44996 

45364 

45682 

45987 

47244 

47865 



5476 
5662 
5977 
6275 
6362 
6512 
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28048 

28187 

28347 

28510 

28729 

29074 

29141 

29257 

29462 

29529 

29765 

29895 

30210 

30567 

31214 

31482 

31598 

31905 

32099 

32214 

32438 

32598 

32903 

53182 

33527 

33663 

33898 

34084 

34197 

34514 

34547 

34710 

35050 

35334 

35570 

35896 

36015 

36087 

36183 

36625 

37187 

37278 

37512 

37726 

38149 

58427 

38643 

38961 

394^ I 

40212 

40551 

41301 

41708 

42044 

42670 



J 6 

CLOKX Rev 13.00, 
and Defined Values 



Clock rate = 160ns 



Page 1310 



28064 


28106 


28215 


28240 


28407 


28417 


28522 


28524 


28737 


28741 


29083 


29089 


29145 


29154 


29268 


29272 


29469 


29473 


29534 


29538 


29776 


29779 


29899 


29902 


30242 


50256 


30599 


50741 


31218 


51221 


31495 


51504 


51603 


31678 


31908 


51926 


32111 


52115 


32254 


52251 


32459 


52478 


52602 


52607 


32952 


52983 


33190 


55198 


33535 


35558 


55668 


55672 


53902 


55907 


34088 


54092 


34240 


54255 


34518 


54549 


54560 


34654 


54756 


34740 


55054 


55062 


55542 


35355 


35574 


55644 


55948 


55951 


56026 


56054 


56096 


56101 


56248 


56267 


56752 


56791 


57194 


57199 


57282 


57287 


57556 


57559 


57787 


57804 


58173 


58205 


38528 


58555 


58753 


58759 


39024 


39035 


39445 


59449 


40221 


40225 


40560 


^0571 


41305 


41362 


4in2 


41718 


42076 


42090 


43032 


43037 



28117 


28125 


23128 


28131 


28134 


28245 


28248 


28284 


28302 


28306 


28427 


28455 


28457 


28461 


28469 


28527 


28532 


28537 


28582 


28588 


28745 


28749 


28769 


28778 


28785 


29100 


29103 


29106 


29109 


29112 


29159 


29176 


29180 


29184 


29223 


29280 


292P4 


29534 


29546 


29391 


29481 


29485 


29491 


29494 


29499 


29559 


29584 


29589 


29594 


29599 


29814 


29818 


29834 


29842 


29846 


29906 


29911 


29924 


29957 


30029 


30295 


50551 


30451 


50456 


30460 


30785 


50826 


30913 


50918 


51059 


31227 


51250 


31235 


31255 


51258 


31508 


31535 


51558 


51548 


51555 


51682 


51685 


31688 


51691 


51705 


52054 


32040 


32044 


52054 


52058 


52118 


32122 


32151 


52139 


32143 


52270 


32274 


52277 


32280 


32285 


52490 


32494 


32545 


32564 


32567 


52611 


32615 


52624 


32648 


32658 


35001 


35006 


53014 


33037 


35075 


55215 


55218 


35221 


55229 


55232 


35541 


55545 


55559 


55578 


35618 


55676 


55715 


55720 


55726 


55751 


35916 


55992 


55998 


54005 


54028 


54152 


54149 


54155 


54157 


54167 


54259 


54265 


54267 


54273 


54285 


54562 


54593 


54405 


34440 


34458 


54658 


54666 


54676 


34679 


54682 


54744 


54754 


34758 


54872 


54876 


55118 


55176 


35247 


55265 


55268 


55572 


55587 


55598 


35402 


55411 


55669 


55770 


55778 


35782 


35797 


55954 


55961 


55967 


35971 


55986 


56045 


56046 


36051 


56060 


56065 


56106 


56111 


36115 


56120 


56151 


56287 


56295 


36299 


56507 


56555 


36796 


56895 


36908 


36911 


56919 


57204 


57250 


37235 


37240 


57246 


57511 


37316 


37521 


57554 


57340 


57585 


37628 


57654 


57640 


37646 


57827 


37841 


57867 


37984 


38033 


58219 


38222 


38270 


38275 


38345 


58559 


58546 


38551 


38609 


38614 


58745 


58751 


38766 


38816 


38850 


59058 


39045 


59074 


39120 


39157 


59452 


40086 


40090 


40149 


40153 


40257 


40406 


40451 


40435 


40497 


40589 


40597 


40605 


40625 


40646 


41384 


41404 


41408 


41480 


41519 


41722 


41952 


41973 


41979 


O990 


4210^ 


42118 


42124 


42133 


42171 


45041 


43U46 


43051 


45057 


43083 



28145 


28147 


28511 


28322 


28484 


28488 


28601 


28669 


28846 


28855 


29120 


29129 


29254 


29246 


29412 


29421 


29511 


29514 


29604 


29623 


29849 


29872 


50036 


50104 


50480 


50491 


51043 


31068 


31241 


51509 


31574 


51578 


31707 


51871 


32071 


52080 


32155 


52162 


32288 


52420 


32570 


52573 


52665 


32667 


53119 


33128 


53235 


33482 


35629 


35632 


53757 


55815 


54036 


54067 


34171 


54177 


34294 


54297 


34462 


54498 


34685 


34692 


34964 


34974 


55287 


35295 


55417 


55433 


55801 


35809 


55991 


35996 


56068 


36072 


56159 


36146 


36545 


36550 


56965 


57104 


57251 


57265 


57584 


37426 


57671 


37690 


58064 


38084 


58551 


38370 


58620 


38626 


58855 


38897 


39162 


39222 


40168 


40172 


40502 


40527 


40650 


40857 


41647 


41651 


41995 


42002 


42426 


42489 


43087 


45097 



28151 


2S^82 


2B327 


28341 


28495 


28506 


28705 


28?*17 


28955 


28'?74 


29155 


29-. 37 


29249 


29253 


29424 


2942) 


29519 


29524 


29627 


29639 


29881 


29891 


50195 


30201 


50505 


30518 


51128 


31172 


51441 


51460 


31591 


51595 


31881 


51887 


32089 


52096 


32172 


32197 


32425 


32A26 


32590 


52594 


32692 


52746 


33150 


55155 


53487 


53492 


35655 


33659 


55858 


35862 


54071 


54075 


34185 


54192 


34501 


54309 


34501 


54504 


34701 


34704 


35050 


55058 


55514 


55328 


55543 


55566 


35813 


55892 


35999 


56010 


36076 


56081 


36151 


36156 


36353 


36618 


37143 


37181 


37270 


57274 


37431 


57486 


37708 


37722 


38098 


38146 


58379 


38384 


38631 


38657 


38905 


58927 


59381 


39385 


40190 


40194 


40541 


40547 


41251 


41276 


41668 


41672 


42007 


42041 


42507 


42643 


43139 


43235 
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NOP 
RLONG 



tt 



AA3A9 

A4^37 

AA933 

A5079 

A5206 

A5331 

A5AA2 

A5516 

A56A8 

A5751 

A5898 

A6029 

A6212 

A6720 

A7135 

A7A98 

A7670 

A78AA 

A79A7 

A8093 

3289 tt 

3291 

5655 

6756 

6875 

7115 

7686 

8A15 

8989 

9121 

95U 

9760 

10773 

1UA5 

11816 

12336 

12603 

13151 

1337A 

13706 

13977 

1A323 

1A720 

1A866 

15197 

15693 

16010 

16A52 

16628 

169A8 

17252 

17^A8 

1753A 

18278 

18659 



AA353 

AA820 

AA9A5 

A5083 

A5211 

A5355 

A5AA7 

A55A0 

A5658 

A5758 

A590A 

A603A 

A6218 

A6807 

A7278 

A7503 

A7679 

A78A8 

A7965 

A8096 

5352 

5760 

6772 

6889 

7116 

7733 

8A55 

9031 

9269 

9518 

9763 

10820 

11A5A 

11896 

123A7 

12606 

15165 

13AA8 

13761 

13986 

U339 

1A739 

1A872 

15215 

15698 

16013 

16A60 

16633 

1695A 

17253 

17A5A 

17539 

18290 

18663 



AA363 
AA825 
AA950 
A5088 
A5216 
A5360 
A5A56 
A5589 
A5673 
A5766 
A5926 
A6039 
A6230 
A6810 
A7281 
A7508 
A768A 
A7851 
A 7969 
A8099 

5362 

5776 

6779 

6895 

7119 

7737 

8A67 

903A 

927A 

9522 

9773 

10829 

11A58 

11907 

12352 

12611 

13227 

13A60 

13771 

13990 

1AA18 

1A7AA 

1A935 

15225 

15706 

16025 

16A66 

166A9 

16973 

1727A 

17A60 

175A6 

18395 

18692 



AA373 

AA8A1 

AA95A 

A5093 

A5221 

A 5 369 

A5A66 

A559A 

A5677 

A5822 

A5932 

A60A3 

A6235 

A6818 

A7326 

A7559 

A 7689 

A7856 

A7978 



5370 

5960 

6787 

6903 

7122 

7781 

8A96 

90A3 

9279 

9526 

9781 

10872 

11550 

11913 

12358 

126A5 

132AA 

13A66 

13780 

1A038 

1AA3A 

1A7A8 

1A959 

15231 

15729 

16039 

16A77 

1665A 

16978 

17278 

17A66 

17581 

18A23 

18698 



AA378 

AA0A6 

AA959 

A5097 

A5226 

A5379 

A5A71 

A 5603 

A5702 

A5838 

A5937 

A60A8 

A6276 

A6822 

A7336 

A7570 

A7736 

A7859 

A 7982 



5375 

6138 

6795 

6910 

7125 

7786 

8510 

90 A 8 

9285 

9665 

983A 

11101 

11561 

11928 

12378 

12693 

13312 

13A 72 

13796 

1A0A3 

1A508 

1A757 

1A96A 

152A2 

157A6 

160 A 7 

16A96 

16780 

1700A 

1729A 

17A70 

17587 

18A27 

18702 



AA383 

AA851 

AA96A 

A5102 

A5235 

A538A 

A5A76 

A5612 

A5707 

A58A3 

A59A5 

A6053 

A6279 

A6827 

A73A1 

A7629 

A77A0 

A7862 

A7991 



5A13 

61A5 

6800 

6917 

7129 

7899 

8526 

9058 

9290 

9686 

9839 

11106 

11633 

11933 

12389 

12838 

13317 

13590 

13861 

1A052 

1A519 

1A777 

15118 

15308 

15752 

16052 

16501 

16865 

17025 

17299 

17A77 

17595 

18A30 

18707 



AA387 
AA856 
AA969 
A5107 
A5275 
A5389 
A5A80 
A5617 
A5722 
A58A8 
A59A8 
A6058 
A6286 
A6838 
A7369 
A763A 
A77AA 
A7865 
A8036 



5A17 

6152 

681A 

6922 

7198 

8100 

8535 

9066 

9295 

9720 

10692 

11110 

11639 

11982 

12395 

12881 

13323 

13602 

13866 

1A062 

1A6A5 

1A802 

151A0 

15318 

15786 

1612A 

16520 

1687A 

170A8 

17311 

17A81 

17613 

18A35 

1871A 



AA392 
AA860 
AA973 
A511A 
^5280 
A5393 
A5A85 
A5622 
A5727 
A5853 
A595A 
A6065 
A636A 
A687A 
A7393 
A7639 
A77A9 
A7886 
A80A3 



5A31 

6163 

6817 

6925 

7207 

8121 

8552 

9071 

9376 

9725 

10697 

1111A 

11650 

12051 

12A0A 

129A9 

133A2 

13615 

139A9 

1A073 

1A6A9 

1A807 

15151 

15356 

15368 

16128 

16528 

16892 

17070 

17316 

17A99 

17625 

18A39 

18726 



AA397 
AA865 
AA978 
A5168 
A5309 
A 5 398 
A5A90 
A5626 
^5732 
A5857 
A5960 
A6077 
A6A78 
A6980 
A7A05 
A76A6 
A7776 
A7889 
A80A8 



5AA1 

6177 

6828 

6935 

7271 

81A6 

8726 

9098 

9395 

9730 

10702 

11238 

11760 

12056 

12A10 

12962 

133A6 

13655 

1395A 

1A212 

1A655 

1A81A 

15136 

15A76 

15892 

162A6 

16538 

16910 

17100 

17321 

17507 

17638 

18AA2 

18729 



AAA02 
AA870 
AA985 
A5173 
A531A 
A5A03 
A5A95 
A5631 
A5736 
A5862 
A5967 
A6151 
A6A95 
A6983 
A7A11 
A7651 
A7780 
A 7892 
A808A 



5A51 

6251 

68A3 

6959 

7290 

8150 

8897 

9103 

9399 

97A1 

10751 

11250 

1177A 

12127 

125A1 

12982 

13355 

136A0 

15959 

1A258 

1A683 

1A819 

15161 

15A86 

15909 

16273 

165A3 

16915 

17110 

17326 

17511 

18221 

18AA7 

18738 



AAA09 
AA877 
AA997 
A5193 
A5319 
A5A08 
A5502 
A 5636 
A57A1 
A5867 
A6008 
A6155 
A6521 
A7066 
A7A22 
A765A 
A7797 
A7935 
A8087 



55A6 

669A 

6867 

7017 

729A 

8165 

8905 

9111 

9A85 

97A7 

10763 

11258 

11787 

121A0 

12565 

13056 

13560 

13663 

15968 

1A30A 

1A695 

1A850 

15175 

15A93 

15985 

16277 

16555 

16922 

17155 

17352 

17516 

182A0 

18A51 

187A2 



AAA31 

AA897 

A 5062 

A5200 

A532A 

'r5A15 

A5510 

A56A1 

A57A6 

A587A 

A6015 

A6201 

A6560 

A 7082 

A7A95 

A 7666 

A781A 

A 79 A 2 

A8090 



5552 

67A8 

6871 

7051 

7638 

8A05 

8981 

9115 

9A9A 

975A 

10770 

11319 

11805 

12227 

12569 

13075 

13366 

13688 

13973 

1A31A 

1A''16 

1A857 

15182 

15678 

16005 

16A19 

16937 
1716A 
17AA1 
17527 
182AA 
18A5A 
18750 
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Field Nc 


18754 


18765 


18769 


18772 


190A7 


19060 


19070 


19199 


19A55 


19513 


19524 


19533 


19627 


19631 


19635 


19639 


19701 


19715 


19722 


19738 


20219 


20233 


20414 


20418 


20556 


20560 


20564 


20579 


20767 


20773 


21010 


21015 


21158 


21221 


21228 


21239 


2K58 


215.2 


21517 


21531 


21762 


21775 


21780 


21782 


22008 


22024 


22050 


22098 


22508 


22514 


22525 


22567 


22652 


22673 


22683 


22687 


22772 


22801 


22804 


22929 


23021 


23056 


23090 


23110 


23201 


23210 


23214 


23230 


23329 


23338 


23342 


23353 


23535 


23540 


23544 


23550 


23821 


23825 


23833 


23838 


239A3 


25974 


23997 


24004 


24112 


24189 


24215 


24219 


24450 


24456 


24489 


24500 


24572 


24575 


24629 


24632 


24721 


24792 


24815 


24859 


250H4 


2i»oyy 


^':>^t\ 


^M6« 


25394 


25601 


25620 


25625 


25842 


25931 


25935 


25953 


26168 


26176 


26184 


26216 


26472 


26475 


26480 


26483 


26623 


26626 


26819 


2tZ27 


27035 


27038 


27071 


27075 


27264 


2121\ 


27275 


27292 


27435 


27494 


27498 


27506 


27:^11 


27720 


27737 


27752 


27992 


28003 


28017 


28021 


28411 


28558 


28573 


28686 


28956 


28962 


28971 


28978 


29409 


29457 


29545 


29549 


29745 


2975^^ 


29758 


29808 


29977 


29981 


29986 


29991 


30054 


30083 


30089 


30094 


30220 


30324 


30331 


30336 


30443 


30484 


30488 


30521 


30728 


30896 


30902 


30936 


31133 


31139 


31163 


31166 


31435 


31469 


31479 


31617 


31857 


31860 


31874 


31884 


31938 


31941 


31944 


31947 


32237 


32240 


32243 


32247 


mil 


32730 


32733 


32737 


33146 


33164 


33167 


35171 


33549 


33553 


33556 


33571 


34279 


34290 


34304 


34554 


34542 


34544 


34550 


34553 
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18970 

19203 

19539 

19658 

20103 

20444 

20584 

21025 

21243 

21535 

21804 

22418 

22574 

22697 

22933 

23115 

23234 

23464 

23669 

23844 

24010 

24238 

24506 

24644 

24863 

di>\ff 

25629 

25957 

26345 

26486 

26835 

27086 

27298 

27520 

27787 

28030 

28691 

28982 

29578 

29831 

29996 

30099 

30342 

30595 

30941 

31175 

31622 

31891 

32093 

32445 

32794 

33175 

33623 

34358 

34565 



13975 
19207 
19545 
19663 
20144 
20462 
20589 
21035 
21248 
21539 
21813 
22424 
22581 
22704 
22946 
23119 
23261 
23493 
23674 
23848 
24019 
24245 
24515 
24650 
24876 

2'>725 

26088 

26353 

26489 

26838 

2/097 

27303 

27540 

27791 

28060 

28713 

29086 

29615 

29854 

30001 

30108 

30384 

30644 

30946 

31178 

31626 

31901 

32151 

52466 

32888 

33473 

33805 

34368 

34594 



18980 

19211 

19553 

19668 

20160 

20471 

20597 

21040 

21267 

21549 

21852 

22435 

22603 

22715 

22952 

23141 

23265 

23497 

23693 

23875 

24024 

24323 

24536 

24672 

24883 

^T2i3 

25800 

26095 

26357 

26496 

26841 

27136 

27315 

27668 

27922 

28069 

28721 

29097 

29636 

29927 

30005 

30113 

30391 

30655 

30982 

31181 

31629 

31911 

32158 

32485 

32893 

33500 

33835 

34372 

34599 



18985 

19215 

19607 

19673 

20164 

20475 

20730 

21106 

21272 

21584 

21878 

22446 

22609 

2272^ 

22955 

23144 

23269 

23500 

23699 

23880 

24078 

24327 

24551 

24678 

24956 

25249 

25817 

26099 

26417 

26512 

26871 

27140 

27325 

27671 

27941 

28078 

28733 

29166 

29649 

29930 

30009 

30174 

30395 

30658 

30990 

31333 

31634 

51914 

32176 

32501 

32906 

33503 

33393 

34387 

34604 



18990 

19219 

19611 

19678 

20168 

20503 

20734 

21122 

21275 

21597 

21881 

22457 

22615 

22725 

22985 

23154 

23292 

23509 

23730 

23884 

24088 

24333 

24557 

24688 

24963 

?j233 

258^1 

26123 

26423 

26603 

26880 

27177 

27328 

27674 

27945 

28166 

28852 

29208 

29654 

29934 

50011 

30180 

30400 

30664 

31032 

31411 

31740 

31920 

32200 

32514 

33115 

33514 

33948 

34408 

34607 



18995 

19335 

19615 

19683 

20183 

20508 

20738 

21126 

21361 

21650 

21899 

22467 

22623 

22745 

22988 

23158 

23295 

23514 

23734 

23888 

24092 

24433 

24560 

24697 

24979 

23262 

25827 

26125 

26435 

26607 

27007 

27182 

27417 

27682 

27959 

28217 

28858 

29218 

29734 

29953 

30019 

30185 

30427 

30668 

31119 

31421 

31748 

31923 

32203 

32525 

33131 

33518 

33959 

34446 

34613 



19000 

19394 

19619 

19688 

20190 

20513 

20745 

21131 

21442 

21673 

21972 

22473 

22627 

22748 

23007 

23190 

23319 

23526 

23782 

23897 

24098 

24442 

24565 

24715 

24983 

•^ »• -• < *% 
cjjyc 

25832 

26135 

26439 

26615 

27029 

27186 

27420 

27692 

27970 

28397 

28942 

29360 

29739 

29968 

30042 

30189 

30433 

30673 

31123 

31426 

31779 

31929 

32206 

32719 

33134 

33522 

34008 

34450 

34619 



19C04 
19448 
19623 
19692 
20203 
20518 
20764 
21152 
21449 
21686 
21983 
22477 
22630 
22751 
23017 
23196 
23324 
23530 
23786 
23903 
24107 
24446 
24569 
24718 
25001 

or ■» •%^ 
CJJCJ 

25837 

26153 

26444 

26620 

27032 

27258 

27431 

27696 

27979 

28401 

28945 

29402 

29742 

29973 

30049 

50205 

30438 

30725 

31126 

31430 

31855 

31932 

32210 

32723 

33137 

35525 

54161 

34509 

34625 



0\ 
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RSIZE 



WCTRt 



ACLOSYNC 
ASTLVL 
ASTLVL we 
CLRCH.9A WB 



CLRTB.VA_WB 



CM.JP.FPD.f 5.STCPC 
CM. TP.FPD. FLAGS 



3A661 

35017 

35908 

36271 

36'!t7A 

56759 

37294 

37678 

38296 

58775 

39152 

39474 

39918 

40157 

40609 

40778 

41603 

42379 

44454 

44889 

45373 

45800 

46394 

46771 

47793 

5290 # 

8601 

8819 

9505 

15799 

16740 

24640 

33782 

39006 

41073 

41321 

41607 

42032 

42619 

43066 

3295 ft 

3299 

5505 

5506 

5358 

9219 

9608 

14220 

5556 ^ 

9224 

9614 

14235 

5318 i 

5520 ff 

24660 



54669 

35094 

35957 

36275 

36491 

36763 

57298 

57747 

38501 

589:^ 

39166 

59495 

59945 

40162 

40659 

40814 

41746 

42402 

44485 

44915 

45451 

45852 

46410 

46775 

47828 

6590 

8619 

8850 

11478 

15850 

16755 

24948 

54011 

59055 

41080 

41327 

41626 

42037 

42629 

43072 



35782 

5935 

5997 

9224 

9614 

14255 

9170 

9250 

9619 

14255 

20800 

21983 

25171 



54696 

55179 

56012 

56279 

56549 

56767 

57502 

57862 

58554 

38970 

39184 

39497 

39954 

40244 

40642 

40821 

41755 

42541 

44527 

45010 

45460 

45908 

46419 

46869 

47832 

8506 

8655 

8856 

11485 

15916 

16767 

24969 

55559 

59060 

41100 

41552 

41655 

42147 

42776 

45125 



55256 

9170 

9250 

9619 

14255 

9175 

9254 

9625 

14675 

21514 

22024 

25725 



54724 

55221 

56125 

56285 

56555 

56771 

57306 

57872 

58557 

3r';74 

39535 

59500 

39964 

40315 

40692 

40862 

41766 

42557 

44544 

45031 

45525 

45919 

46435 

46915 

47855 

8550 

8678 

8864 

11667 

16029 

16808 

24997 

55982 

59096 

41111 

41447 

41761 

42158 

42782 

45150 



56729 

9175 

9254 

9625 

14675 

9180 

9238 

9650 

15785 

29846 

22050 

26871 



34728 

35356 

36128 

36295 

36558 

36795 

37526 

37908 

38562 

59011 

39338 

39507 

39974 

40536 

40701 

40875 

41855 

42579 

44578 

45058 

45555 

46023 

46444 

46996 

47839 

8556 

8684 

8915 

11675 

16075 

16825 

25102 

36018 

39105 

41118 

41451 

41770 

42165 

42858 

45157 



9180 

9238 

9630 

15785 

9185 

9242 

9654 

55696 

23743 
26880 



34752 


54952 


35579 


35621 


56142 


56227 


56511 


36327 


36575 


36622 


36802 


36817 


37530 


37556 


37911 


57917 


38395 


58457 


39028 


59066 


39341 


39405 


39692 


59722 


39996 


40055 


40575 


40580 


40705 


40715 


40901 


40929 


41926 


41947 


42605 


42652 


44625 


44640 


45)66 


45075 


45564 


45598 


40187 


46215 


46460 


46466 


47613 


47619 


47873 


47877 


8567 


8577 


8690 


8708 


8950 


8941 


11686 


11696 


16211 


16267 


16994 


17030 


25171 


25401 


56056 


36160 


40989 


40999 


41174 


41184 


41485 


41493 


41819 


41829 


42209 


42220 


42845 


42864 


45166 


45547 



9185 

9242 

9654 

55520 

9191 

9554 

9642 



23747 
28959 



9191 
9554 
9642 

9195 
9565 
9648 



25751 
29208 



54960 

35650 

36232 

56531 

36705 

36878 

37364 

57980 

58449 

59070 

39407 

39736 

40039 

40398 

40718 

41412 

42081 

42658 

44668 

45136 

45607 

46226 

46528 

47695 

47881 

8435 

8762 

8985 

11703 

16510 

17052 

28959 

38827 

41005 

41231 

41524 

41858 

42247 

42925 

47396 



9195 
9565 
9648 

9199 
9581 
9653 



23791 
29765 



34977 

35659 

36237 

56541 

56718 

56891 

57456 

57989 

58492 

39078 

39411 

39801 

40054 

40420 

40755 

41418 

42102 

42715 

44717 

45147 

45669 

46295 

46533 

47762 

47908 

8440 

8768 

9318 

11807 

165*f8 

17242 

29092 

58852 

41024 

41257 

41552 

41890 

42513 

42931 



9199 
9581 
9653 

9205 
9591 
12852 



25796 
31169 



34990 

35746 

36241 

36557 

36729 

36914 

37440 

58165 

38566 

39082 

59415 

59809 

40074 

40425 

40762 

41455 

42252 

45105 

44729 

45185 

45717 

46548 

46558 

47766 

48000 

8521 

8775 

9527 

15675 

16567 

17505 

31169 

38837 

41055 

412btt 

41566 

42014 

42588 

42984 
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34999 


35008 


55774 


35790 


36258 


36263 


36465 


36469 


56756 


36739 


56922 


37226 


57479 


37651 


58262 


38292 


58658 


38761 


59090 


39117 


59419 


39462 


39874 


39908 


40079 


40140 


40566 


40584 


40766 


40774 


41438 


41457 


42285 


42318 


44367 


44424 


44757 


44835 


45245 


45290 


45772 


45780 


46557 


46560 


46550 


46555 


4777? 


47788 


48027 




8589 


8595 


8806 


8812 


9555 


9559 


14782 


14952 


16595 


16637 


17491 


19541 


31864 


33244 


38844 


39002 


41042 


41062 


41279 


41314 


41571 


41599 


42019 


42026 


42447 


42477 


42991 


43005 



9205 
9591 
12852 

9209 
9596 
15081 



23857 
51509 



9209 
9596 
15081 

9214 
9600 
14209 



25861 
31740 



9214 
9600 
14209 

9219 
9608 
14220 



25865 
51748 
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31864 


33244 


39033 




















CONREAD 


3333 ft 


6135 


7954 


8018 


8040 


8045 


36087 


38205 


38219 








CONURITE 


3532 ft 


5903 


5924 


5966 


6243 


6247 


6707 


6990 


7967 


20975 


35445 


38225 


FLAGS_WB 


3319 ff 


12881 


13073 


13866 


24778 


25015 


25207 


25371 


28263 


28268 


29201 


29576 




31224 


32029 


34033 


34707 


















FPA. ENABLE WB5 


3300 ft 


35551 






















FPTCR 


3304 it 


37208 


38533 


38895 


















GRANT 


3314 ft 


9170 


9175 


9180 


9185 


9191 


9195 


9199 


^205 


9209 


9214 


9219 


^ 1 * ' i' ^ 1 


9224 


9250 


9234 


9238 


9242 


9554 


9565 


9581 


9591 


9596 


9600 


9608 




9614 


9619 


9625 


9630 


9634 


9642 


9648 


9653 


12852 


13081 


14209 


14220 




1423!^ 


14255 


14673 


15783 


38146 


38146 














INIR 


3324 it 
























INIR U)B 


3326 # 


35342 






















I PL WB 


3310 tt 


35026 


37374 


37400 


37563 
















I PR" 
LOADCRAR 


3311 # 
3331 ft 


5898 


5912 


5965 


6132 


6232 


69/7 


7945 


7958 


8013 


8024 


20972 




35082 


35090 


35459 


55833 


35837 


35841 


38202 


38217 


47450 








lOADTRAR 


3335 /y 
38095 
3354 tt 


5488 

38156 

9170 


5951 


5957 


55066 


55078 


35581 


35385 


35477 


35617 


55821 


35825 


MBUS WDR 


9175 


9180 


9185 


9191 


9195 


9199 


9203 


9209 


9214 


9219 


1 1^^ V ^ ■■ t^ • ■ 


9224 


9230 


9234 


9238 


9242 


9554 


9565 


9581 


9591 


9596 


9600 


9608 




9614 


9619 


9625 


9630 


9654 


9642 


9648 


9653 


12852 


13081 


14209 


14220 




14235 


14255 


14673 


15783 


39722 


59722 


39736 


39736 










MDR^O 


3350 tt 


9148 


9153 


9158 


9163 


9170 


9175 


9180 


9185 


9191 


9195 


9199 




9203 


9209 


9214 


9219 


9224 


9250 


9234 


9238 


9242 


9554 


9565 


9581 




9591 


9596 


9600 


9608 


9614 


9619 


9625 


9630 


9634 


9642 


9648 


9653 




9669 


10770 


10873 


10996 


11106 


11253 


11238 


11243 


11352 


12852 


12983 


13063 




13081 


13318 


15711 


13954 


13975 


13991 


14209 


14220 


14235 


14242 


14255 


14634 




14675 


14695 


14701 


14739 


14850 


14857 


15072 


15078 


15088 


15094 


15103 


15118 




15205 


15785 


16995 


17243 


17528 


18227 


18365 


18371 


18671 


13678 


30658 


35750 




35755 


35758 


41594 


41623 


45S69 


45678 


46187 


46348 


46944 


47062 


47147 


47385 




47389 


47978 






















Mt)R_lR 


3351 tt 


9170 


9175 


9180 


9185 


9191 


9195 


9199 


9203 


9209 


9214 


9219 




9224 


9230 


9234 


9238 


9242 


9554 


9565 


9581 


9591 


9596 


9600 


9608 




9614 


9619 


9625 


9630 


0634 


9642 


9648 


9653 


12852 


1308' 


14209 


14220 




14235 


14255 


14673 


15783 


32041 


46903 














MDR WB 


3349 tf 


6764 


6782 


6790 


6806 


6839 


6883 


8155 


9170 


917!. 


9180 


9185 


■ 1 ^ • < j^ \j 


9191 


9195 


9199 


9203 


9209 


9214 


9219 


9224 


9250 


9234 


9238 


9242 




9554 


9565 


9581 


9591 


9596 


9600 


9608 


9614 


9619 


9625 


9630 


9634 




9642 


9648 


9653 


9791 


10679 


10732 


10804 


10816 


10825 


11166 


11177 


11^33 




11386 


11470 


116rj 


11662 


11756 


12055 


12040 


12744 


12852 


13081 


13571 


^'bW6 




13581 


15595 


13629 


13645 


13651 


13657 


13677 


13692 


13715 


14209 


14220 


14235 




14255 


14673 


14947 


15108 


15113 


15187 


15191 


15220 


15736 


15783 


16069 


16234 




16242 


16501 


19009 


19698 


20207 


20211 


20243 


20252 


20261 


20269 


20278 


20287 




20296 


20304 


20313 


20322 


20331 


20339 


21164 


22496 


22556 


25030 


25095 


30252 




30276 


30280 


30346 


30468 


30509 


31248 


31252 


31256 


31260 


324^2 


32463 


32498 




34610 


34663 


36173 


58375 


38456 


38460 


39889 


39895 


39899 


399)2 


39935 


39958 




39979 


39983 


39987 


59990 


40241 


40265 


40319 


40353 


40444 


409v\5 


40909 


40913 




40933 


40937 


40941 


41021 


41059 


41097 


41135 


41206 


41221 


41225 


41247 


41587 




41678 


41683 


41742 


42191 


42195 


42199 


42735 


42814 


42859 


4288; 


44348 


44430 




44472 


44476 


44483 


44492 


44496 


44500 


44550 


44571 


44578 


44588 


44657 


44661 




44668 


44678 


44682 


44686 


44746 


44757 


44766 


44770 


44774 


44798 


44819 


44932 




44963 


44991 


44996 


45010 


45021 


45061 


45073 


45092 


45120 


45125 


45354 


45424 




45515 


45657 


45682 


45977 


45987 


47958 


4797? 


47988 


48006 


48012 


48017 


48021 


MtMSCAR_WB 


5560 tt 


5519 


6142 


6255 


6685 


6972 


7013 


35106 


35110 


35122 


35497 


35502 
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MEMSCR 
MEMSCR WB 



NOP 
PC^PC+W8 

PC WB 



PME 

PREV rUR. ISCUR WB 

PREV WB 

rfadTrar 
rfadtrar 
reichk 



revlevel 
soft i pr wb 

bTEPC_wB 



TB WB 



TCSR.IICR 
TCSR WB 

todcTk 

rODCLK WB 
'U58RF*AD 

TUbSWRJTE 



35511 
35938 
399"3 

3361 ff 
38033 

3362 ft 
7A26 
A0316 
3298 ft 
33^2 tt 
19473 
33U /t 
6656 
19021 
2299A 
23875 
24843 
288A9 
31505 
36841 
39644 
41612 
42438 
46251 
46576 
46655 
46922 
47165 
3348 ff 
3308 
3309 
3334 
3338 
3313 
9224 
9614 
14235 
3501 ff 
3307 ff 
3317 ft 
25655 
27360 
31517 
5355 ft 
9224 
9614 
14255 
40249 
:325 * 
3323 ft 
3328 ft 
3327 tt 
5557 * 
3336 it 



tt 

tt 
tt 
tt 

tt 



35525 

37109 

39930 

47254 

6145 

38149 

5523 

35450 

40512 

15340 

19492 

5357 

6701 

19719 

23049 

23928 

24859 

28865 

32037 

372*^5 

39755 

41726 

42442 

46305 

46583 

46662 

46925 

47176 

5939 

36348 



9170 

9230 

9619 

14255 

35896 

5927 

7175 

25858 

27700 

31522 

9170 

9230 

9619 

14255 

40365 

8035 

5929 

36010 

55062 

S491 

5495 



35849 

37661 

40303 

47265 

35543 

38362 

5605 

35507 

40521 

18914 

19564 

5421 

6969 

20458 

23053 

24014 

24073 

29227 

33556 

37344 

40255 

41781 

42464 

46313 

46590 

46668 

46947 

47197 

35143 

36635 



9175 
9234 
9625 
14673 

35275 

7949 

25863 

29349 

32063 

9175 

9254 

9625 

14675 

40441 

35050 

35337 

35411 
35387 
5507 



35852 

37801 

40509 

47271 

35948 

38449 

6277 

35546 

46159 

19096 

19582 

5454 

7027 

20594 

23106 

24102 

25122 

29238 

33575 

37379 

40390 

41805 

42624 

46391 

46595 

46675 

46993 

47211 

36755 

36639 



9180 
9238 
9630 
15783 

55508 

8008 

26171 

29488 

32067 

9180 

9258 

9630 

15785 

40655 

35054 

55568 

35417 
36081 
5954 



35856 

37839 

46148 

47401 

36096 

39943 

6651 

35579 

47164 

19187 

42356 

5458 

7041 

20913 

23186 

24250 

25376 

29338 

33956 

37388 

40994 

41824 

42655 

46407 

46601 

46682 

47003 

i*7222 



9185 
9242 
9654 
39364 

37491 

14112 

26180 

29828 

35741 

9185 

9242 

9634 

35584 

47193 

35801 

35375 

55427 
38084 
5960 



33860 

37853 

47157 

47415 

36120 

39954 

6769 

37733 

47190 

19248 

42492 

5462 

7045 

20962 

23449 

24317 

25388 

29369 

34556 

37755 

41030 

41867 

42854 

46416 

46608 

46689 

47012 
47257 



38282 40869 



9191 
9554 
9642 
39365 

39397 

14500 

26192 

30574 

38952 

9191 

9554 

9642 

35598 

4 7204 

35809 

38851 

35^^30 
38098 
35390 



35872 
37914 
47168 

37690 

47278 

6987 

37807 

47230 



5667 

7190 

22457 

23455 

24327 

26189 

30025 

34616 

37776 

41068 

41899 

43000 

46432 

46615 

46696 

47022 

47251 



9195 
9565 
9648 



35918 
37961 
47181 



35922 
37964 
47187 



35926 
37968 
47200 



35930 
37972 
A7214 



7021 

37815 

47268 



7160 

37819 

47274 



7389 

57856 

47284 



7398 

38160 

47419 



5675 

16293 

2262? 

23526 

24371 

26198 

31126 

34673 

38105 

41106 

42215 

43079 

46441 

46622 

46744 

47066 

47262 



9199 
9S81 
9653 



14505 


14665 


26317 


26321 


30589 


30640 


46352 


46763 


9195 


9199 


9565 


9581 


9648 


9655 


35612 


35624 


47253 


472m4 


38816 


38897 



5880 

17470 

22642 

23550 

24427 

26306 

31244 

35593 

38806 

41179 

42257 

43190 

46457 

46629 

46886 

47094 

47293 



35436 
35393 



35999 
35440 



9203 
9591 
12852 



14970 
26578 
30840 

9203 
9591 
12852 
35701 

38905 



36004 
35492 



6122 

17486 

22673 

23760 

24569 

26333 

31285 

35616 

39209 

41263 

42322 

44750 

46A75 

46635 

46893 

47101 

47302 



9209 
9596 
13081 



15775 
26588 
30883 

9209 
9596 
13081 
36678 



36046 
58109 



6138 

17578 

2272^ 

23807 

24712 

27723 

31290 

36527 

39268 

41489 

42397 

45001 

46492 

46642 

46895 

47112 

47356 



9214 
9600 
14209 



21262 
26641 
30892 

9214 
9600 
14209 
37810 



35934 
37976 
^7227 



37708 37804 37827 37841 37917 



7416 
40306 



19321 19409 19413 19417 19460 19464 



6436 

17616 

22788 

25816 

24789 

27727 

31299 

36715 

39434 

41528 

4243'. 

46243 

46569 

46648 

46911 

47155 

47378 



9219 
9608 
14220 



2t)608 
27356 
31048 

9219 
9608 
14220 
37816 



L. 
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VA WB 



3512 ti 

37288 

35A5 H 

A4690 

A5313 

A59A7 

334A fi 

97B7 

166A1 

■ 8^09 

206A1 

21708 

36932 

^5765 

3345 ft 

5887 

8455 

16140 

18692 

20195 

2081* 

21272 

215^-2 

21678 

21808 

22046 

2326V 

24195 

25717 

26876 

28665 

29721 

30635 

31348 

32822 

34489 

36341 

36817 

37556 

38112 

38770 

59759 

40184 

40515 

42557 

42776 

42951 

45083 

^4582 

44603 

44855 

45185 

45318 

45475 

4 5706 



34883 

38259 

42797 

44762 

45378 

46028 

5634 

9804 

16776 

18415 

20651 

28159 

36938 

45774 

5526 

5907 

8467 

16284 

18718 

20203 

20819 

21434 

21546 

21681 

21848 

22446 

23524 

24572 

25806 

26899 

29162 

29726 

30713 

31527 

32828 

54509 

36557 

36853 

37364 

38167 

38775 

39805 

40207 

40551 

42579 

42782 

42938 

45097 

44386 

44607 

44845 

45199 

h5525 

45479 

45717 



34952 

39381 

42947 

44778 

45597 

46047 

5680 

11922 

16888 

18417 

20661 

29397 

39649 

45973 

5546 

5917 

9498 

16532 

19064 

20444 

20899 

21438 

21584 

21695 

21852 

22772 

23529 

24808 

25863 

27048 

29213 

29831 

30755 

31719 

32852 

35126 

36486 

36861 

37482 

38213 

38916 

39815 

40260 

40537 

42597 

42788 

42942 

43139 

44396 

44618 

44850 

45205 

45359 

45489 

45726 



35746 
39437 
43087 
44840 
45465 

5732 

14798 

17009 

18702 

20670 

30930 

39692 

46070 

555? 

6746 

9510 

16926 

19148 

20503 

20929 

21442 

21588 

21701 

21858 

22991 

23540 

24819 

25872 

27341 

29275 

29842 

30759 

51752 

32856 

35130 

36570 

36371 

37678 

38228 

39086 

39833 

40300 

40576 

42611 

42792 

42958 

45147 

44401 

4462V 

44855 

4521C 

45375 

45494 

45731 



36268 36674 36772 36848 36892 37236 37241 37266 



43202 
44859 
45484 

5790 

15550 

17013 

18726 

20680 

36705 

59821 

46078 

5611 

6871 

9778 

16942 

19528 

20508 

21102 

21449 

21600 

21723 

21870 

23060 

25544 

24831 

26537 

27704 

29555 

29911 

30875 

52575 

55018 

55135 

36643 

36878 

37685 

38278 

39166 

39884 

40309 

40595 

42706 

42864 

43005 

43197 

44448 

44693 

44864 

45220 

45385 

45558 

45735 



44572 
44949 
45611 

5800 

15719 

17018 

20545 

20690 

56711 

39828 

46767 

5659 

6875 

12579 

17075 

19639 

20515 

21111 

21453 

21607 

21730 

21874 

23064 

23555 

24854 

26341 

28109 

29565 

30039 

30878 

32384 

33496 

35588 

36667 

36882 

37763 

38492 

39179 

39948 

40321 

40630 

42719 

42891 

43032 

43207 

44507 

446V/ 

44869 

45225 

45388 

45593 

45745 



44391 
44968 
45630 

8411 

15758 

17059 

20581 

20700 

36719 

40038 

46875 

5698 

7183 

12641 

17159 

19722 

20550 

21152 

21467 

21615 

21758 

21881 

23115 

23562 

25113 

26593 

28121 

29578 

30118 

30887 

32395 

33506 

35629 

36683 

36888 

37768 

38561 

39184 

39959 

40527 

40656 

42743 

42896 

43037 

43225 

44511 

44/08 

44908 

45251 

45592 

45^i07 

45750 



44488 
45078 
45721 

8552 

16020 

17081 

20586 

20710 

56755 

40580 

47056 

5712 

7219 

14762 

17168 

19755 

20536 

21158 

21471 

21621 

21762 

21892 

23119 

23825 

25128 

26645 

28154 

29615 

30215 

30908 

32399 

33945 

35884 

36700 

37114 

37773 

38566 

39189 

40049 

40330 

40713 

42748 

42900 

43041 

43230 

44522 

44715 

44972 

45279 

45402 

45616 

45785 



44504 
45096 
45740 

9055 

16035 

17089 

20591 

20719 

36758 

45509 

5726 

3127 

14789 

17172 

20098 

20569 

21206 

21512 

21650 

21768 

^1896 

23196 

25833 

25322 

26670 

28208 

29643 

30359 

30926 

32403 

34368 

36136 

36745 

37119 

37876 

38577 

39329 

40059 

40368 

40722 

42752 

42905 

43046 

43235 

44533 

44781 

44977 

45290 

45407 

45621 

45794 



44583 
45192 
45837 

9063 

16218 

17260 

20612 

20761 

36762 

45522 

5749 

8131 

14794 

17176 

20123 

20734 

21216 

21521 

21655 

21790 

21903 

23201 

23838 

25363 

26674 

28353 

29679 

30363 

50967 

32482 

34432 

36293 

36781 

37129 

37980 

38653 

39335 

40065 

40393 

40774 

42757 

42910 

43051 

44352 

44567 

44785 

45101 

45300 

45446 

45625 

45821 



44600 
45215 
45856 

9760 

16610 

17265 

20621 

21461 

36865 

45541 

5760 

8135 

15714 

17550 

20134 

20738 

21531 

21662 

21794 

21916 

25248 

25884 

25660 

26678 

28337 

29684 

30447 

31133 

32511 

34446 

36303 

36785 

37135 

37989 

38658 

39725 

40070 

40439 

40781 

42762 

42916 

43057 

44567 

44592 

44804 

45106 

45305 

45460 

45635 

45832 



44675 
45295 
45925 

9769 

16617 

17284 

20631 

21527 

36926 

45653 

5796 

8139 

15991 

18405 

20190 

20745 

21253 

21535 

21668 

21801 

21988 

23265 

23888 

25691 

26682 

28660 

29697 

30630 

31536 

32813 

34450 

36315 

36808 

37330 

38091 

38721 

3973V 

40095 

40506 

42402 

42767 

42925 

43072 

44377 

A4596 

44824 

45172 

45308 

45470 

45640 

45842 
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WDR.WB 



WDR^WB.UR 



A5847 

46023 

46907 

47161 

3352 n 

8350 

8521 

8769 

9072 

9224 

9F22 

9630 

9754 

10821 

11897 

14220 

14815 

16866 

19389 

20292 

21036 

21705 

22057 

26895 

29602 

30373 

30864 

52969 

36885 

38005 

41043 

41499 

41859 

42550 

47331 

3353 tt 

922^ 

9614 

14235 

19128 



45852 

46033 

46918 

47172 

5563 

8357 

8526 

8780 

9170 

9230 

9526 

9634 

9764 

10830 

11908 

14235 

14820 

16875 

19449 

20300 

21041 

21711 

22092 

28171 

29702 

30377 

30923 

33011 

36899 

38009 

41063 

41538 

41884 

42565 

47359 

9170 

9230 

9619 

14255 

39729 



45861 

46038 

46951 

47207 

5568 

8362 

8535 

8813 

9175 

9234 

9554 

9642 

9774 

11259 

11914 

14255 

15319 

16893 

19643 

20309 

21147 

21726 

23045 

28296 

29706 

30387 

30957 

33030 

36911 

38039 

41074 

41566 

41891 

42570 

47381 

9175 

9234 

9625 

K673 

39/43 



45866 

46042 

46989 

47218 

5578 

8373 

8557 

8824 

9180 

9238 

9565 

9648 

9782 

11479 

11929 

14315 

15487 

16931 

19726 

20318 

21361 

21733 

23102 

28593 

30000 

30531 

30962 

33040 

36929 

38482 

41081 

41571 

42210 

42620 

9180 

9238 

9630 

15783 

39816 
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45931 

46165 

47015 

47298 

5671 

8420 

8620 

8914 

9195 

9328 

9596 

9721 

10693 

11676 

13081 

14721 

16741 

18241 

20239 

20344 

21482 

21900 

23306 

28632 

30130 

30618 

31744 

34494 

37352 

38662 

41119 

41762 

42307 

46175 

9195 

9565 

9648 

18733 

40232 



45903 


45919 


46052 


46057 


46999 


47008 


47247 


47258 


5595 


5630 


8403 


8415 


8596 


8606 


8857 


8869 


9185 


9191 


9242 


9319 


9581 


9591 


9653 


9687 


9834 


9839 


11486 


11668 


11934 


12852 


14340 


14673 


15494 


15783 


16949 


16955 


20197 


20229 


20327 


20335 


21457 


21464 


21805 


21812 


23182 


23258 


28617 


28622 


30045 


30125 


30535 


30609 


30972 


30977 


33952 


34435 


36935 


36941 


38486 


38570 


41101 


41112 


41627 


41656 


42221 


42241 


42630 


46170 



9185 

9242 

9634 

18711 

40179 



9191 

9554 

9642 

18722 

40217 



Clock rate = 160ns 



45936 

46179 

47018 

47326 

6900 

8435 

8652 

8931 

9199 

9336 

9600 

9725 

10698 

11687 

13167 

14749 

16754 

18245 

20248 

20424 

21538 

21906 

23310 

28809 

30265 

30708 

32843 

36360 

37360 

40989 

41191 

41771 

42375 

46870 

9199 
9581 
9653 
19108 
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45942 


45953 


46814 


46831 


47090 


47097 


47336 


47341 


6907 


6914 


8441 


8459 


8685 


8695 


8942 


8986 


9203 


9209 


9340 


9501 


9608 


9614 


9730 


9736 


10703 


10755 


11697 


11704 


13246 


13772 


14767 


14772 


16769 


16781 


18278 


18291 


20257 


20265 


20433 


20441 


21550 


21611 


21919 


21997 


23473 


23520 


28823 


28827 


30271 


30284 


30745 


30852 


32847 


32925 


36776 


36812 


37368 


37993 


40999 


41005 


41213 


41258 


41820 


41830 


42383 


42393 


46878 


47052 



9203 
9591 
12852 
19112 



9209 
9596 
13081 
19116 



45959 


46012 


46882 


46889 


47108 


47139 


47369 


47808 


7226 


8291 


8471 


8501 


8709 


8731 


9044 


9049 


9214 


9219 


9514 


9518 


9619 


9625 


9742 


9749 


10765 


10775 


11776 


11789 


13797 


14209 


14803 


14808 


16810 


16825 


19291 


19297 


20274 


20283 


20453 


20468 


21618 


21624 


22002 


22015 


25713 


26211 


28831 


28835 


30289 


30355 


30856 


3086C 


32929 


32964 


36857 


36875 


37997 


38001 


41025 


41036 


41269 


41280 


41836 


41852 


42537 


42545 


47059 


47144 


9214 


9219 


9600 


9608 


14209 


14220 


19120 


19124 
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CMT098.HCX 



(M[]-SL)BYTE RANGE CHECK? 

CPL+SL).GT.32? 

ABSVAL M[]<7"0>? 

ACLO FPLOCK? 

ADOKFLAGO)? 

AD02(FLAG1) ADDKFLAGO)? 

ALKC? 

ALLOW INT? 

ALUS? 



ALUS BCD SIGN. ZERO 
ALUS"BCD SIGN.2ER0(M[]) 
ALUS"S1GND 



ALUS UNSGN 



ALUS UNSGN OLDALUS? 
ASCiT SI6N(MC])? 
ASTLVL MC3.RL.2A 
ASTLVL"RC] MC] 
ASTLVL. [] 
BCD CHfCK MC]? 
BCD CHECK? 
BCD SIGN MC]? 
BCD SIGN.ZEROCDEF)? 
BCD SIGN. ZERO? 
BINARY LOAD? 
B00T(FLAG MMNOINT)? 
BRA ON ADD? 
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BUS GRANT 
CC0P1 



MCJ IPL 



CC0P1 
CC0P2 



SIGND? 



it 
ft 
tt 
tt 
tt 
tt 
tt 
tt 
tt 



5092 

5093 

5095 

5096 

5097 

5098 

5099 

5100 

5101 

15515 

26767 

31635 

3857 tt 

3858 tt 

3859 tt 
9381 
A7867 

3860 tt 
15536 
2723A 
5102 tt 
5103 
3861 
3862 
3863 
5106 
5105 
5107 
5109 
5108 
5111 
5112 
5113 
195U 
3865 tt 

3690 ft 
8555 
8986 
9731 
11261 
11915 
15730 
17101 
22536 
2A376 
410AA 
A1528 
^1776 
A2033 
4231A 
5115 tt 

3691 tt 
8^59 
8807 
9781 



tt 
tt 
ft 
tt 
tt 
tt 
tt 
ft 
tt 
tt 
tt 
tt 



9805 

18A10 

9676 

5339 

1UA7 

12337 

22920 

22A29 

8989 

19529 

26819 

31719 

263A8 

28567 

8898 

15503 

9555 

15542 

28A89 

23191 

30'*54 

35256 

36729 

5933 

30229 

7800 

33530 

30243 

29927 



8A98 

39223 

38146 

826C 

8552 

9044 

9736 

11481 

13166 

15895 

18235 

22683 

24561 

41064 

41333 

41786 

42148 

42325 

8915 

8239 

8497 

8813 

9835 



18414 
9681 

11563 

12379 

22976 

22546 

9104 

25655 

27007 

42119 

30222 

29919 

8904 

15509 

9564 
19519 
51674 
23320 



30768 
7819 

30257 
30126 



8266 

8563 

9049 

9742 

11488 

13245 

15910 

18249 

22687 

29748 

41069 

41419 

41806 

42210 

42538 

23979 

8244 

8510 

8820 

9840 



18418 18695 41315 



11663 
12405 

36684 

9301 

25843 

27055 

42125 

30897 

8981 
18401 

9580 

19558 

31692 



8603 8692 



8278 

8589 

9318 

9748 

11670 

13773 

16496 

18321 

22716 

29930 

41075 

41425 

41820 

42216 

42542 

23989 

8300 

8522 

8851 

10694 



11682 
12694 



9310 

25848 

27254 

42134 

30937 

9023 
21026 

9613 
23144 



11690 
13610 



9388 

25851 

28134 



9099 
31534 

9618 
23296 



8777 



8291 
8595 
9328 
9755 
11677 

13799 

16539 

19298 

23702 

29937 

41082 

41486 

41825 

42221 

42546 

24040 

8315 

8636 

8857 

10699 



8821 



8306 

8602 

9336 

9775 

11689 

14316 

16742 

19342 

23767 

40990 

41139 

41490 

41830 

42242 

42566 

24083 

8321 

8652 

8865 

10704 



15114 15321 15495 15899 16667 



9454 

25931 

28511 



9465 

25936 

28788 



9471 

26353 

31522 



9600 

26357 

31554 



9634 

26603 

31557 



50947 30983 30991 31053 32536 32555 



9270 
31539 

96^7 
25921 



30506 30710 30742 



30131 30137 30141 30370 



8866 



8373 

8619 

9339 

10752 

11698 

14342 

16755 

19589 

23811 

40995 

41144 

41494 

41836 

42248 

42571 

24129 

8351 

8678 

8946 

10764 



9275 
31548 

9652 
25927 



30400 
11252 



8377 

8708 

9501 

10822 

11705 

14722 

16770 

19594 

23984 

41000 

41149 

41505 

41853 

42258 

42620 

41415 

8357 

8684 

8992 

10774 



9280 
31574 

14461 
26764 



8404 

8726 

9506 

10831 

11775 

14750 

16811 

21476 

24047 

41006 

41155 

41567 

41859 

42275 

42625 

8362 
8691 
8995 
11011 



9286 
41948 

14479 
26815 



9291 
42082 

15526 
27196 



8436 

8736 

9686 

11016 

11788 

14816 

16826 

21554 

24073 

41026 

41214 

41572 

41868 

42281 

42630 

8367 
8763 
9058 
11020 



8441 

8930 

9721 

11170 

11898 

14821 

16950 

22467 

24135 

41031 

41232 

41657 

42015 

42291 



8416 
8769 
9066 
11130 



14489 
26641 
31604 



9296 
45057 

15531 
27207 



18368 18396 19143 19279 



8471 

8941 

9726 

11181 

11909 

15694 

16956 

22477 

24523 

41037 

41322 

41727 

42028 

42308 



8420 
8776 
9764 
11136 
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11U0 


16851 


17478 


17535 


18279 


13290 


19292 


19336 


19390 




21558 


22462 


22631 


24189 


24215 


24219 


24239 


35629 


35655 




A1107 


41113 


41120 


41175 


41180 


41185 


41192 


41259 


41264 




41529 


41533 


41544 


41600 


41608 


41613 


41627 


41885 


41891 




A1931 


42020 


42038 














CC0P2 SIGND CMP .NOT. IRC? 


5116 ft 


19450 


19456 














CC FPA 


3867 ft 


16882 
















CC"MC] 


3868 ff 


22054 


29768 


30053 


31312 










CC'M[].NOTAND.RC] 


3869 ft 


42511 
















CC"M[].OR.RC] 


3870 ft 


42515 
















CC"M[].OR.ZLIT0[] 


3871 ft 


15417 


15421 


15425 












CC'MCD.XOR.ZLITOC: 


3872 ft 


















CC"MC] MB.AND.ZLITOCJ 


3873 it 


30242 


30256 














CC"MC]"MB.ANDN0T.C0NX(1) 


387A ft 


33720 


34297 














CC-MCD-MB.ANDNOT.CONXCA) 


3875 ft 


3A036 


34185 


34285 












CC'M[]"MB.0R.C0NX(1) 


3876 tt 


33726 


33737 














CC"MC]"ZL1T0[] 


3877 Af 


33533 


33538 














CC^RC]" 


3878 ft 


31775 
















CC'ZLlTOC] 


3879 # 


10925 


10929 


10933 


11029 


11034 


11149 


11154 


25654 


Vd ^ b ^B * < ^r w vJ 


26006 


26009 


26017 


26029 


26142 


26146 


26361 


26364 


26370 




27686 


31498 


47469 


47473 


47477 


47539 


47544 


47549 




CC ZLITOC] ALUS? 


5117 tt 


25796 
















cc-c] 


3880 # 


1747A 


42086 














chEck interrupts? 
clear addkflago) 


5118 ft 
3692 # 


11472 


15347 


14827 


14978 


15835 


15911 


16608 


47494 


CLEAR ADD2(FLA61) 


3695 # 


13367 


15875 














CLEAR ARITH TRAPS 


3694 ft 


37212 


37218 














CLEAR BOOT(FLAG MMNOJNT) 


3695 # 


















CLEAR FLAGO 


3696 tt 


5342 


5601 


6132 


6268 


6556 


14435 


14450 


15736 


v> ^ ^ r ii 1 1 ^_ f 1 ^j «^ 


20139 


21592 


21658 


21767 


21857 


24520 


25885 


26184 


26652 




28568 


29910 


30210 


30248 


32371 


32862 


32920 


32982 


32995 




37195 


38286 


42008 


45904 


45920 


45927 


45933 


45938 


45942 




45968 


46467 


47136 


47640 












CLtAR FLAGl 


3697 ft 


5881 


:919 


6135 


7547 


7568 


7572 


8093 


14454 


T-l-.U.'^*"* I ^•»Nill 


15537 


15543 


15725 


15917 


16212 


16242 


16460 


16510 


17322 




21589 


21654 


21998 


23245 


23902 


23908 


24062 


24366 


25625 




26775 


26819 


35127 


35588 


37242 


38263 


46363 


46522 


47470 


CLEAR FLAG2 


3698 ft 


5353 


6139 


6661 


6666 


6695 


6965 


7169 


7211 


V ^ fc. ' 1 ■ • 1 \m ' ■ *^ V^ 


15109 


15119 


15242 


21811 


21915 


22638 


24201 


24205 


25868 




28782 


29679 


29727 


30132 


3014? 


30261 


30272 


30364 


30391 




309U 


30958 


30973 


31285 


31495 


32870 


32930 


33005 


33064 




36327 


37559 


Z7B77 


38562 


38654 


38739 


38745 


38751 


39161 


CLEAR FLA63 


3699 ft 


6142 


6595 


6867 


8097 


17578 


20958 


21407 


25677 


\«^^rill i bi**Nrfv' 


26708 


26729 


26739 


26851 


26874 


26888 


27061 


27375 


28341 




29481 


29762 


30266 


30280 


30285 


31300 


31534 


31745 


31757 




36969 


36973 


36977 


37872 


38771 


38923 


39014 


39047 


39145 




39359 


39389 


39393 


47431 


47720 










CLEAR FLAGA 


3700 tt 


















CLEAR FP TRAPS 


3701 tt 


37208 


38893 














CLEAR FPA(FLAGO) 


3702 -W 


17032 


17054 


17101 












CLEAR FPD 


3703 # 


15706 


16277 


16520 


17487 


17508 


21985 


22016 


22024 


C U ip' '•■ » I * %f 


2293A 


23500 


23679 


23931 


24317 


24333 


24371 


24442 


24507 




27769 


29121 


30001 


30046 


30464 


31073 


31116 


31309 


31779 


CLEAR GFLOAT(FLAGA) 


3704 tt 


15399 


45674 














CLEAR MM/'OINT 


3705 tt 


6152 


6221 


7872 


33076 


33081 


33086 


40877 


40881 



Page 1320 



19395 
36517 
41270 
41900 



25973 
26373 



47509 



40885 



21036 
36522 
41281 
41916 



25994 
26500 



21041 
41102 
41525 
41922 



26002 
26504 



17238 


17333 


20128 


27792 


28337 


28538 


33050 


33721 


34298 


45949 


45955 


45960 


14513 


15357 


15361 


17327 


17493 


17620 


25709 


25857 


26614 


47474 


47478 


47690 


7234 


723^ 


8202 


25872 


27012 


28664 


30395 


30690 


30755 


34037 


34186 


34286 


47936 


47947 


^9012 


25714 


25800 


26698 


28764 


28832 


28836 


34855 


35665 


361/9 


39180 


39190 


39350 


22046 


22093 


22642 


25953 


25957 


26349 


32691 


34557 
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CLEAR HOPZERO(FLAGI) 


3706 tt 


^5679 


15753 


15759 


15765 


15829 








CLEAR MUL1(FLAG2) 


3707 # 


12511 


12517 


12968 


13479 


14518 


14677 


14851 


14985 


CLEAR MUL2(FLAG3) 


3708 tt 
15898 


12525 
15904 


12532 


12989 


14037 


14423 


14688 


14858 


14990 


CLEAR OP2ERO(FLAG3) 


3709 tt 


12161 


12228 


13361 












CLEAR 0VER(FLAG2) 


3710 tt 


15166 
















CLEAR P0P1C(FLAG4) 


3711 tt 


48033 
















CLEAR READ(FLAGI) 


3712 tt 


16034 


16473 


16569 


16582 


16594 


16642 


17019 


17080 


CLEAR REGINT(FLAGI) 


3713 tt 


14867 
















CLEAR SAMESIGN(FLAGA) 


37U tt 


12359 


12704 


12710 


13664 










CLEAR STACK FLAG 


3715 tt 
399A7 


6239 
39958 


37227 


37361 


37369 


38010 


38040 


38297 


38302 


CLEAR SUB(FLAGl) 


3716 tt 


13158 


13234 














CLEAR TP 


3717 tt 


37188 


38292 


38649 


38932 


39173 








CLEAR WRITECFLAGI) 


3718 it 


11251 


13473 














CLOBBER MTEMPO 


3719 tt 


45062 


45093 


45107 


45173 


45211 


45226 


45480 


45594 




A5707 


45736 


45751 


45943 


46043 










CLOBBER MTEMPO DEF 


3720 tt 


44349 


44353 


44363 


44373 


44378 


44383 


44387 


44392 


^ W* %^k^^J ^'* ||>WI>I ^^ l^hB* 


4A437 


44820 


44825 


44841 


44846 


44851 


44856 


44860 


44865 




A49A5 


44950 


44964 


44969 


44973 


44978 


44997 


45079 


45097 




A5206 


45216 


45221 


45275 


45280 


45309 


45314 


45319 


45324 




45379 


45384 


45389 


45393 


45398 


45403 


45408 


45447 


45456 




A5A85 


45490 


45495 


45510 


45516 


45540 


45612 


45617 


45622 




A5727 


45732 


45741 


45746 


45766 


45822 


45833 


45843 


45848 




A5867 


45904 


45926 


4*^932 


45937 


45948 


45954 


45960 


46013 




46048 


46053 


46058 


46077 












CMP SIGNS? 


5119 tt 


8910 


9039 


9324 


9416 


9425 


41953 


42108 




COMPLETE CPU BUS CYCLES 


3786 tt 
40206 


5886 


5911 


5918 


6005 


35131 


36964 


37798 


3888" 


CONREGS D M[] R[.l 


3882 tt 


5903 
















CONREGS"Mr] 


3883 tt 


6990 
















CnNREGS'M[].QR.ZLlT16[j 


3884 tt 


38225 
















C0NREGS*MC].RRJ6 


3885 tt 


7967 


35445 














CONREGS"MC] RC] 


3886 tt 


















CONRCGS'RC]" 


3887 tt 


5924 
















C0NREGS~ZL1T16C3 


3888 tt 


5966 


6243 


6247 


6707 


20975 








COUNT OR INT TIMER? 


5120 /y 
32123 


15918 


16213 


17033 


17055 


17305 


17494 


25649 


25791 


CRAR_ZLIT16[] 


3890 tt 


5898 


5912 


5963 


6132 


6232 


6977 


7943 


7958 




35082 


35090 


35459 


35833 


35837 


35841 


38202 


38217 


47430 


D(OD) ZLITOC] 
DBZ STEPC? 


3892 # 
5123 tt 


7042 


7982 


9191 


9230 


9591 


9625 


12851 


13080 


I' kJ &. V ' W ' V ■ 


14254 


14462 


14480 


14672 


15782 


17540 


21268 


26330 


28485 




29912 


30600 


30610 


30614 


30619 


30631 


30714 


30786 


35437 




38971 


38975 


46254 


46316 


46411 


46436 


46461 


46495 


46768 


DEC STFPC 


3722 ft 


5904 


5910 


6148 


6814 


6886 


6889 


6973 


7021 


if'k.W W'v-' V» 


9634 


9642 


20146 


20170 


20565 


20779 


20787 


20805 


21319 




28746 


28749 


30665 


30669 


30674 


30724 


30903 


30909 


30924 




35658 


36000 


46151 


47397 


47411 










DIVDA SOR IN R[] 


3723 tt 


14478 
















OIVDS SOR IN RC] 

DIVFAST* SOR IN RLJ 


I72t^ tt 
172'y tt 


14460 
9552 


9589 


9594 


9599 


9606 


9612 


9617 


15079 


DIVFAST- SOR IN RCJ 


1726 tt 


9563 


9579 


9623 


9628 


9633 


9640 


9646 


9651 


DIVIDEND SIGN? 


5122 tt 


42149 
















OSIZE? 


5124 tt 


9149 


9154 


9159 


9164 
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15824 
15006 



17244 
38663 



26582 
8013 



14208 

29508 

35697 

47386 

7027 

28410 

55402 



15887 
15013 



17304 
38917 



28418 
8024 



14219 

29515 

36706 

47983 

9600 

28416 

35405 



15787 



39652 



45626 45641 45658 



44397 


44402 


44431 


4^870 


44897 


44933 


45102 


45193 


45200 


45355 


45360 


45369 


45466 


'■5471 


45476 


45631 


^5636 


45722 


45853 


45857 


45862 


46029 


46034 


46039 



38901 40094 40183 



32081 
20972 



14234 
29843 
36866 

9608 

28427 

35649 



CMT098.MCX 



CMC] RC]),RR.9 
"(M[3 R[])-RR.P 
"CM[]^■C0NX(2)).SR.1 
"(MC].RR.P).AND,R[] 

„"(R[] MC]).RL.P 

0"'(RC]KONXC2)),SR.1 

D'"1 

O'CUNX.Sn 

0"D+0LIT2^i:: 

D"D+R[3 

D~0+RC3+ALKC 

D"D+ZLIT0[] 

D'D-1 

D"D-C0NXC2) 

D-D-CONXCA) 

0"D"RC] 

0"D-ZLIT0C] 

D~D.AND.OLIT24[] 

0"D.AND.ZLITO[] 

D D.AND.ZL1T28C] 

D'D.OR.RC] 

O'D.XOR.Q 

0"D.X0R.ZLIT12L] 

D'MC3 

D"M[] SQR 

D"M[]+Rt] 

OlMCl + ZLITOi:] 

D MC3-RL] 

D M[]-ZLirOC3 

D'MCD.AND.RC] 

D"MC].AN0,ZLin6[J 

D"M[].0R.(RC].RL.2A) 

D"MC].OR.R[] 

D'M[].RR,16 

D'"MC].RR.16 Q.HU 

0ZMC].SR,1 

D Q Q D 

D"0'0 

D'Q'D.XOR.ttCJ 

0"0'M[J 

D'Q'«C3-X0R.Q 

d"rRum D+ZLITOCJ 

D*RNUM"D-ZLITO[] 

D"RNUM"ZLITOn 

D'RC.] " 

0"Rr]*CONX,SIZ 

0"R[]-1 

D"RC]-0-ALKC 

D"R[]-MC] 

D'RLJ.OR.Q 

D"RC].SR.l 

D"RC] ZEXT(XB) PC PC+1 

O'SEXTCXB) PC PC*T 
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3893 ft 














389A ft 














3895 ft 














3896 ft 


29859 


29885 










3897 ft 


9735 












3898 ft 

3899 ft 

3900 ft 














42772 


42920 


43061 


43116 






3901 ft 


5614 












3902 ft 


9489 


42153 










3903 ft 














3904 ft 


5630 


12341 










3905 ft 


5947 


27823 










3906 ft 


27964 












3907 ft 

3908 ft 

3909 ft 


27995 
23907 
6006 












28027 


28075 


30987 


30997 


31001 31007 31019 


3910 ft 


5625 












3911 ft 


33819 


33831 










3912 ft 


35331 












3915 ft 


26428 












39U ft 


46301 












3915 ft 


12371 


13670 










3916 ft 


7853 


14450 


14705 








3917 ft 














3918 ft 


21020 


21864 










3919 ft 


37098 


38389 


58404 


38433 


38443 


38472 38698 38705 


38756 














3920 ft 


9481 


2839A 


30829 


42143 






3921 ft 














3922 ft 


30495 


30731 


30771 


39372 






3923 # 














3924 ft 


36065 












3925 ^ 


26104 


26451 


31108 


31415 






3926 # 


15351 


15366 










3927 tt 


15519 












3928 ^ 


25686 


31714 










3929 ft 


15379 


35325 










3930 # 














3931 * 














3932 ft 


46246 












3933 Af 


22531 


22541 










393A tt 


46308 












3935 # 


46386 


46402 


46427 


46452 


46487 


46780 


3936 # 


46182 


46367 


46543 


46729 


46747 


47069 


3937 ft 


46162 


46344 


46716 


46724 


46739 


47062 


3938 # 


22949 


23485 


23992 


24001 


24437 


33788 33792 33798 


3939 tt 


42829 


42975 










3940 * 


277^7 












3941 # 


9573 


9584 










3942 ft 


23487 












3943 jS' 


5646 












3944 ft 


26636 


27336 










3945 # 














3947 tf 


19381 













31025 35531 35535 



38711 38716 38728 



[) SEXT(XB) PC 
ZEXKMC]) 
ZLITOC] 



& 



D 



ZLITOCl-D 

D~ZLIT12C] 

0"2L1T16C] 

D ZLIT2A[] 

D~ZLITZA[3 M[] HARD. REV 

D'ZLITAC] 

D'ZLIT8[] 

ERODH(FLAGA)? 

EXPONENT RANGE? 

FLAGO? 



HAGl (FLAG2.XOR.FLAG3)? 
FLAGI? 
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PC+2 



FLAG2? 
FLAG3? 



FLAGA? 
FLAG<1-0>? 

FLAG<2-0>? 

FLAGS D R[J 

FLAGS'Mrj. AND. ZLITOC] 

FLAGS"RC] 

FLAGS"ZL1T0[3 

FLUSH'XB 

FORCE 32 BITS OF VA 

FORCE CACHE PARITY 

FPA PRESENT? 

FPA(FLAGO)? 

FPA. ENABLE M[3.RR,P 

FPAWAIT 

FPA MB MCD RCl 
FPA^MCJ 

FP^ Mf] FPA WB RLJ-0 
FPA'MC] MDR'RCl 
FPA"a MDR MTENPO RCJ 
fPA'Q'MC] 
FPA"0"MLJ MDR 
FPA"Q"M[] MDR'RC] 
FPA'Q'MIJ VA_R[J 



It 
ff 
ft 
ft 
tt 
tt 
tt 
tt 
It 



39AQ tt 

3951 tt 

3952 tt 
38A19 

3953 tt 
395A 
3955 
3956 
5957 
3959 
3960 
5126 
5127 
5129 
7683 
24508 
32836 
3A15A 

5130 tt 

5131 tt 
2367A 
3037A 

5132 tt 
18A2A 
33806 

5133 tt 
2368A 
268A2 
A215A 
513A tt 

5135 tt 
A3168 

5136 tt 
3962 
3963 
396A 
3965 
3728 
3730 
3751 
5157 
5158 
3967 
3729 
1686A 
5968 tt 

3969 tt 
17080 

3970 * 
3971 
3972 
59/5 
597A 
3V75 
3977 



19283 
19571 

12510 

12331 
11885 
70A8 

35896 
35515 
59A3 

1510A 

5A92 

7690 

2A98A 

328AA 

3A181 

273A2 

7552 

25876 

30A92 

5967 

18A51 

3A561 

6A7A 

23956 

2688A 

A2568 

A7957 

1AA9A 

A5191 

25955 

2A778 

5A055 

25207 

28265 

55616 

A0567 

A71AA 

3586A 

59055 

55551 

8981 

16875 

17195 

8972 

17085 

16722 

A5977 

AAA09 

AAA55 

AAA50 

AA3A8 

AA552 



19529 
19578 
12699 



5991 

15151 

56A5 

9195 

26306 

328A8 

3A26A 

297A9 

9A98 

25709 

35703 

7968 

18A83 

37355 

667A 

2A859 

2828A 

A260A 

15520 
A5215 
26656 

5A707 
29201 
28268 
36527 
A0577 
A71A7 



8989 

16881 

17199 

8976 

17095 

16733 

AA877 
AAAA2 

A'*819 
AA586 



22596 22661 22710 

12709 12721 1272A 1A086 1A116 15123 



12516 12705 12715 12729 1275A 16063 



15206 

6551 

925A 

26533 

32889 

3A275 

30379 

17582 

25957 

37322 

8051 

18A87 

A220A 

9A89 

2A97A 

28557 



17253 
A65A3 
27556 



37755 
A0585 



9110 

16891 

17210 

16727 

17203 

16761 

A5A15 
AA895 

A535^ 
AAA01 



A7953 

6652 

9596 

263A9 

52892 

5A280 

201A7 

29695 

57375 

9553 

25173 

18227 
250A1 
29525 



18A02 
A65A7 
28805 



37776 
A059A 



9120 

16950 

1721A 

167A6 

1722A 

16797 

A5898 
AA902 



6670 

9630 

27911 

52907 

3A291 

20165 
29735 

9559 
25686 

18699 
25086 
3167A 



18A06 
3171A 



29576 3122A 52029 



596AA 
A0620 



16739 
16936 
17218 
16786 
I 7269 
16835 

45967 
A5368 



6682 

18762 

28A89 

3296A 

373t9 

20171 
29953 

9565 
30277 

187A7 
25717 
31692 



26671 
A2707 



A0390 
A0629 



16752 
169A7 
17221 
16816 
A5990 
168AA 

A6008 
A5539 



6978 

20AA5 

28528 

32969 

38011 

20561 
29968 

9569 
30680 

20221 
25997 
31752 



26675 
A797A 



7610 

22935 

28750 

33031 

38A87 

20566 
29975 

9580 
31301 

20255 
26002 
33793 



A065A 



16/66 16779 
16953 17090 



157A0 16059 16560 



7630 

2296A 

29905 

330A0 

3866A 

2306A 
3011 A 

15079 
315A9 

23A7A 
26771 
33799 



7639 

22900 

302A0 

35716 

39A55 

25338 
30118 

15095 
31575 

23521 
26775 
37357 



16807 
17096 



16822 
17099 



A6065 

A5553 A5982 



AA824 AA855 AA869 A5359 A5392 



A6076 
A5A07 



A608A 
A5903 



7679 
2299A 
32536 
33802 



23553 

30281 

15157 
31578 

23557 
2682A 
37365 



26679 26683 A1A52 A20A5 



16850 
17285 



1 6838 1 6858 1 6905 1 6968 1 701 8 



A5959 
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46012 


46057 














FPA Q MCJ.LHNXT 


3976 ff 


44361 


45913 












rPA"Rr].SIZ M[] 


3978 ff 


45547 














FPA'RC] H[] 


3979 H 


45780 














FPA"WB RC3-0 


3980 tt 


16791 


16802 












FPD? 


5139 ft 


37835 


37850 


38390 


38405 


38473 


38729 


38757 


fPSl? 


51A0 # 


5358 


6240 












FPS2? 


5U1 # 


5452 














FPS5? 


5U2 ff 


6991 


8025 












FR0,FLT2? 


5U3 # 


10684 


10740 


10747 


10808 


10910 


10915 


10977 


1 '1 ^J V 1 ^m * ^ * 


11551 


11640 


11761 


11983 


12052 


12128 


12839 


12950 




13A61 


13762 


13781 


13862 


14305 


14324 


14419 


14656 




1539A 


15400 


15481 


15725 


15754 


15788 


16026 


16040 




476U 


47620 


47696 












GFLOAT(FLAGA)? 


5U5 ft 


15390 


45602 












INIR MC] Q 


3982 ft 


35342 














INTPEND i3R TIMtR? 


5U7 # 


14087 


14117 


14465 


14483 


15741 


16561 


17044 


^ ' V 1 ■ ^_ • ^ ^^ ^^ ■■ ■ *"'fc*"*» 


23162 


25314 


23457 


23738 


23852 


24051 


24139 


24209 




261U 


26455 


26597 


27090 


27319 


27458 


27470 


27709 




28297 


28431 


28465 


28754 


29503 


29631 


30684 


30868 




31607 


31638 


32415 


32540 


32741 


32818 


33566 


34397 




36691 


37391 


37406 


38883 


40060 


40145 


40266 


40407 


10 RESET 


3733 ft 


5323 


5328 


5334 


5947 


35562 


35565 




IP.TS(S1GND CMP)? 
IP TS'' 


5U8 ft 
5U9 # 


14077 


14108 


14471 


14475 


16629 


24056 


24125 


1 ' « 1 w t 


27075 


27292 


27304 


27441 


27450 


27938 


27964 


27995 




29530 


29624 


30725 


31129 


31436 


31460 


31599 


31630 




32733 


32794 


33572 


34373 


34388 


36312 






IPL MC].RL,16 


3985 ft 


35026 














ipl"[] 


398A It 


37374 


37400 


37565 










IR<?-0>? 


5152 # 


9670 


10733 


11987 


12869 


12882 


13074 


13094 


4»l^U* v*^ t 


19077 


19093 


19098 


19167 


19184 


19189 


20105 


20187 




22912 


23221 


23450 


23454 


24202 


24206 


24327 


24333 




25634 


25807 


25857 


25862 


26475 


26652 


26656 


26874 


IR<?>^ 


5150 ft 


8292 


8307 


15110 


19284 


19350 


20811 


26125 


IR<5>? 


5151 ft 


11362 


11374 


11881 


11889 


12512 


12518 


12705 




U769 


14774 


14779 


14784 


16021 


16943 


17106 




1RD1 


3734 tf 


8240 


8245 


8261 


8266 


8278 


8301 


8316 


A ■ * •' 1 


8368 


8373 


8378 


8416 


8420 


8436 


8441 


8460 




8536 


8553 


8564 


8590 


8596 


8606 


8620 


8636 




8709 


8727 


8737 


8763 


8770 


8780 


8807 


8814 




8942 


8946 


8950 


8992 


8996 


9072 


9519 


9336 




9731 


9765 


9782 


9835 


10694 


10699 


10704 


10822 




11016 


11026 


11029 


11034 


11037 


11136 


11149 


11154 




11493 


11499 


11699 


11706 


11712 


11715 


11777 


11790 




14804 


14816 


15543 


16047 


16742 


16755 


16782 


16852 




18245 


18279 


18291 


18321 


18685 


18688 


18711 


18733 




19102 


19105 


19109 


19113 


19117 


19121 


19125 


19129 




19208 


19212 


19216 


19220 


19325 


19421 


19424 


19427 




20419 


20487 


20757 


21060 


21286 


21362 


21477 


21559 




25699 


24450 


24558 


25969 


25973 


25994 


26006 


26009 




26032 


26361 


26364 


26370 


26573 


29754 


29758 


30019 




36942 


37887 


38811 


39457 


59463 


39475 


40991 


41001 




41103 


41114 


41140 


41145 


41150 


41176 


41186 


41235 




41367 


41381 


41425 


41486 


41494 


41505 


41525 


41535 
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38894 38913 38918 



10982 


11093 


11122 


11226 


13057 


13152 


13228 


15449 


14936 


14960 


15509 


15514 


16247 


16421 


16556 


16655 


17289 


17503 


22439 


23025 


24346 


24467 


25664 


25810 


27764 


28043 


28177 


28211 


30951 


31137 


31447 


51475 


34454 


35575 


356U2 


36319 


47725 








24337 


24457 


26104 


26444 


28030 


28166 


28746 


29258 


32446 


32467 


52502 


32525 


18579 


18585 


19042 


19053 


20429 


20469 


22458 


22677 


25254 


25505 


25515 


25650 


31245 


52067 


59090 


42662 


26589 


42508 






12711 


12725 


12750 


14712 


8521 


8551 


8557 


8563 


8472 


8501 


8511 


8522 


8655 


8679 


8685 


8695 


8824 


8851 


8858 


8869 


9519 


9527 


9687 


9721 


10851 


109:6 


10950 


10954 


11163 


111/0 


11174 


11181 


11899 


11910 


11930 


11955 


16883 


16950 


17517 


18241 


18765 


18769 


18772 


18910 


19195 


19196 


19200 


19204 


19489 


19590 


19595 


19728 


22058 


22946 


22955 


23509 


26014 


26017 


26021 


26029 


34566 


35645 


35655 


36813 


41027 


41058 


41065 


41076 


41260 


41271 


41553 


41559 


41544 


41600 


41608 


41777 
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IRD1TEST 
IRDX [] 



ISIZEC] 
LOD BRA? 
LOD INC BRA? 



LUNLl l^LJ 



MB M[] 

MDR (M[] H[]).RR.9 

MDR CMC] RC]).RR.P 

MDR~-1 

MDR"-MC] 

MDR"0 



MDR GPR.R RNUM.EQ.7? 

MDR'MC] 

MDR"MC3+ALKC 

MDR'*nL] + C0NX(1) 

MD'<"MC]+ROALKC 

MCR'M[]-C0NX,S1Z 

M0.''"«C].AND.0LIT8C] 

MDR rtC].AND.ZLITOC] 

MDR"MC].AN0N0T.R[3 

M0R"HC].ANDNOT.ZLJT0[] 

MDR'MC]. ASR.P 

MDf?"MrJ.FPLIT 

MDRT^r"" nR.(RC].RR.2A) 

M0R'M[J.OR.CVTNP(R[]) 

MDR"ML].OP.R[D 
MDR'MC]. OR, ZLIT2AC] 

MDR'MC], RL. 16 



A1821 
A22A9 
47556 

3735 # 

3736 ft 
A2993 
AAA16 
A4884 
45094 
45252 
45978 

3737 H 

5154 # 

5155 # 
9287 
11902 
14335 
16734 
17334 
18513 
22417 
22610 

30181 

3U31 

3536 « 

30570 

46977 

3988 # 

3989 

3990 

3991 

3992 

3993 

11243 

14701 

17243 

41623 

5157 # 

3994 

3995 

3996 

3997 

5998 

3999 

4000 

4001 

4002 

4003 

4004 

4005 

4006 

4007 

4008 

4009 



41831 
42276 

46898 

42192 

4o024 

44426 

44891 

45121 

45276 

45991 

9195 

39258 

8353 

9292 

12034 

14651 

16747 

17442 

18517 

22425 

22653 

26456 

30186 

31442 

r- • » ^ 
J^ J J 

3':»822 

47006 

5553 

11383 

15108 

15715 

11470 

9148 

11352 

14739 

17528 

45569 

41021 

6764 

11656 

30546 

13645 

44550 

20211 

20243 

6839 

30252 

13692 

45^24 

19U09 

30509 
40241 
6790 



41860 
42282 

47073 
42196 
43029 
44432 
44898 
45126 
45310 



59287 

8388 

9297 

12041 

14661 

16803 

17450 

18521 

22497 

22662 

26440 

30196 



34995 
47049 
47155 



9155 

12985 

14850 

18227 

45678 

41059 

6885 

11662 

13651 
44798 
20522 
20252 



19698 



41892 
42292 



42200 
45109 
44438 
44965 
45131 
45356 



8905 

9306 

15159 

14868 

16817 

17456 

18524 

22509 

22698 

26452 

30325 



41923 
42315 



42736 
43126 
44595 
44992 
45138 
45420 



8977 

9378 

15235 

14874 

16859 

18388 

18652 

22515 

22705 

29458 

30332 



41932 
42352 



42815 
43132 
44597 
45012 
45149 
45425 



9019 

9396 

13240 

14941 

16901 

18391 

18672 

22526 

22711 

29809 

30337 



JUUU 

35004 
47056 



35022 
47325 



15187 15220 47988 



9158 

15063 

14857 

18363 

46187 

41097 

30468 



13657 

20351 
20261 



9163 

13518 

15072 

18371 

46348 

41135 

42195 



20559 
20269 



9669 

15711 

15078 

18671 

46944 



21164 
20278 



42049 
42448 



42821 
43140 
44619 
45022 
457 69 
45517 



9024 

9401 

13455 

14955 

16906 

18436 

18675 

22557 

25602 

29920 

30428 



33475 55483 33488 36167 36627 



r 07C 



42053 
42483 



42840 
43243 
44625 
45027 
45187 
45548 



9094 

9666 

13767 

14972 

16964 

18443 

18679 

22568 

25607 

30084 

30434 

47104 



42057 
42512 



42847 
45252 
44630 
45033 
45194 
45659 



9100 

11115 

15787 

15300 

16969 

18448 

21006 

22575 

26089 

30090 

30439 






35964 36712 36742 37349 



42061 
42516 



42885 
45261 
44709 
45040 
45201 
45786 



9271 

11321 

13792 

15477 

17071 

18455 

21011 

22582 

26096 

30095 

31412 

39344 



10770 
13954 
15088 
18678 
47062 



10873 
13973 
15094 
30658 
47147 



10996 
13991 
15103 
35750 
47385 



11106 
14242 
15118 
35755 
47389 



42087 
42678 



42967 
^4349 
44714 
45058 
45207 
45881 



9276 

11557 

14310 

15987 

17312 

18498 

21016 

22597 

26101 

30100 

31422 

nonon 
39368 



11233 
14634 
15205 
35758 
47978 



42814 44991 44996 45120 48017 48021 



20287 20296 20304 20313 34610 



42176 
42689 



42986 
44564 
44821 
45075 
45212 
45916 



9281 

11646 

14330 

16429 

17317 

18502 

21021 

22604 

26418 

30175 

31427 

7n^/;/. 
46290 



11238 
14695 
16995 
41594 
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MEHSCR MC].ANDNOT.(R[3.RL.2A) 
^EMSCR'W[].RL.2A 
1EMSCR"M[] ZEXT;MB) 
lEMSCR'RTEflP/ MCD-ZLITOC] 
MEMSCR'RC] 
MEMSCR-RC] MC:.RL.2A 
MEMSCR"ZLlT2AC] 

MICRO Sector? 

MM. ALLOW. INT? 



MM.NOINT? 

M0P2ER0 (MULI XOR MUL2)? 

MOPZERO(FLAGI)? 

MTEMPC (MDR.RR,P),AND.RC] 

MTEMPO'D Q SEXT(MDR) 

MTEMPCD'MOR^ZLITOC] 

mtempo"mDr+i 
mtempo'mdr+q 

MTEMPO'MDR+RC] 

MTEMP0"MDR+R[3+ALKC 

MTEMP0~?1OR-ZLI rOCD 

MTEMP0"MDR.AND.0L1T8[] 

MTEMPO'MDR.AND.RC] 

MTEMPO"MDR,AND.ZLITO[] 

MTEMP0"MDR.NOTAND.R[] 

MTEMPO"MDR.OR.R[: 

MTEMPO"MDR.OR.ZLITO[] 

MTEMPO"MDR.OR.ZLIT16[] 

MTEMPO"MDR.OR.ZLIT8[J 

MTEMPO'MDR (MOR + ZL 1 TOED) ,SL .1 

MTEMPO"PC-R[] 

MTEMPO'PC.AMONOT.Ri;] 

mtempo'pc.or.rc] 
mtempo"rbsp 
mtempo~r[] u mdr 

MTEMPO"RC]-PrBAC< 
MTEMP0"RC].RR.24 Q PCBACK 
MTEMPO'SEXT(MDR).XOR.Q 
MTEMPO"SEXT(XB)+RC] PC PC+2 
MrEMPO'"SEXT(XB)+Rn Pr"PC + 4 
MTEMPO"SEXT(XB)+R[] PC.PC+I 
MTEMPO"UNPACK(MDR RCJ) 
MTEMPO"VAtZLITO[J 
MTEMPO"VA-RC] 
MTEMPO'XB PC PC+A 
MTEMPO"ZEXT(fl[]) 
MTEMPO"ZEXTCXB) PC PC+i 
MULHFCAG2) XOR MUr2(FLAG3)? 
MUL?(FLAG3)? 

mulfast+ cand in r[] 
mulfast- cand in RC] 

M[] BIT?^? 
MlI.EQ.-I? 



ft 

a 
tt 
tt 
tf 
ff 
tt 
tt 
n 



A058 

A03" 

A060 

A061 

/t062 

4063 

A06A 

5160 

5162 

23834 

A0386 

5163 n 

5165 

5166 

4066 

4067 

4068 

4069 

4070 

4071 

4072 

4073 

4074 

4075 

4076 

4077 

4078 

4079 

4080 

4081 

4082 

4':!83 

4084 

4085 

4089 

4086 

4037 

4088 

4090 

4091 

4093 

4095 

4096 

4097 

4098 

4099 

4100 

4101 

5168 

5169 

3739 

14233 

3740 ft 

5171 tt 

517^ tt 



tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

it 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

it 



35546 
6651 



6277 

35579 

5523 

37409 

23000 

24196 

7853 

14828 

12845 

29872 

9300 

19388 
19290 

14247 

41647 
29906 

41708 
41712 
41672 
41651 
45673 

28407 
41718 
41722 

44985 

39043 

27768 

8311 

15406 

44959 

44954 

12154 

20742 

28953 



12864 
15818 
9168 

14253 
920/ 
38152 
9829 



6769 7398 7426 35450 



6987 

5605 
38931 
23060 
34436 

7857 
14980 
13064 
29881 



19296 



41668 



28974 



45331 

28846 
8315 

45088 
45083 
12165 



41251 41276 



9173 

14670 

9212 



37733 

37807 
39172 
23079 
35521 



57813 37856 47190 '*7230 



23145 
35562 



23198 
35589 



23296 
39919 



23326 
39975 



23436 
40034 



25540 
40045 



23562 
40261 



23817 
40376 



29656 29707 



13982 
29891 



14425 
29895 



15806 15812 15856 15861 15869 



45502 
29120 



45874 
3203A 



32692 



12977 12988 



13090 13884 



9178 

15781 

9217 



14436 

9183 

9222 



15776 

9189 

9228 



16583 16623 

9194 9198 9202 

9233 9237 9241 



12849 14207 H218 
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^C3<31-16>.EQ.FFFF? 
n (MB Q),RL.1 
IC] (MB Q).SL.1 
![3"(MB RC3)*RR,^ 
l[]"(MB RC]).RR.9 
l[]:(MB R[3).RR.P 

M[] (MB RED.RR.PS 
M[]"(MB R[]).RR.S 
MC]'"(M8 RC3).X2 
Mt]"(MetAL.<C).BCD 
M[3l(MBtRC3).BCD 

MC3 (MB+RC3),RLJ 
MC3"(MB+R[3).RR.1 

M[3"(MBtR[3).5L.1 
M[3"CMB+RC3).SR.1 
MC3l(MB+R[3+ALKC>.8CD 

M[3 (MB + R[3 + ALKC).SLJ 

MCJ"(MB+RC3+AL<C).SL.1 

MC3'(MB*ZLir24[3).BC0 

MC3"(MB-R[3).8CD 

MC3-(MB-RC3).SLJ 

MC3"(MB-RC]-ALKC).BCD 

Mn'(MB"RC3-ALKC).SLj 

HC3"(MB-RC3-ALKC).SL,1 

M[]"(MB.RR.^).NOT 

Mr]"(Rr] MB).RL,A 

Mr3'(R[3 MB).Rl.P 

M[3~(R[3 MB).Rl .PS 

M[]"(Rr3*PL).SRJ 

Mrr(Rr3.ASL.n-MB 

M[3'(R[].ASL.S1ZE) 

M[]'-1 

Mr3"-MB 

Mr3:-R[3 

Mr]_o 

Mr3 ' -ZLlTOfJ 
M[3"ATCR 

M[]'cc ZLirorj 

MC3"C0RREGS 

MC]"C0NX(1) 

MC3"CONX(2) 

M[rCONX(^) 

M[]'C0NX,SI7 

Mf]"CVTNP(M8) 

«[3'D 

MC3"0MR[].RRJ6) 

Mrro*AiKf 
MrrD*Rci 

MC3"D»Rn*ALKi- 
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5173 # 


35363 




















AlO^ ft 


11555 


11644 


15000 
















^lOS ft 


14076 


14097 


15836 


15841 














^}06 ff 


7792 


7812 


35455 
















A107 ft 
^108 ft 


11373 


12545 


12590 


12615 


15136 


15146 


15169 


15212 47666 


4 7670 


47736 


^777t 


47844 


47848 


47851 


47991 


48036 












A109 tf 


18486 


18757 


















Alio ft 


18746 




















4111 ft 


18501 


18516 


















4112 ft 


27229 


27235 


31682 


31685 


31691 












4113 ft 


26699 


26714 


26735 


26740 


27160 


27164 


27168 


27172 27446 


28461 


?9519 


51678 






















41U ft 


21330 


36307 


















4115 # 






















4116 ft 


14474 

4 / ^ n 4 


15922 


29899 
















^^^7 ft 

4118 tf 


16581 
267S7 


26760 


26763 


27206 


27216 


27226 


27449 


28522 28524 


28527 


29514 


P9S29 






















ALU<0> 4119 ft 






















ALU<0>*1 4120 ft 






















4121 ft 


29511 




















4122 ft 


2670/. 


26709 


26730 


2674S 


28457 












4125 # 


14455 


U470 


















4124 ft 


26808 


26811 


26814 


28469 


28484 


28488 










AlU<0> 4125 # 






















ALU<0>*1 4126 /^ 






















41?7 # 


36068 




















4128 ft 


7895 


7V' ^ 


28745 


50913 


30918 


32274 


32277 


32280 32285 






4129 # 


3159) 


3r-> 3 


51598 


31603 














^150 # 


18761 




















4151 ft 


29776 




















4152 jV 


28240 




















4133 * 


45233 




















4134 # 


5973 


21259 


24774 


25075 














4135 ft 


11367 


12368 


12738 


12741 


29473 


29957 


31508 








41 56 # 


18202 


21819 


21823 
















4137 tt 


8173 


14728 


16588 


224^0 


22454 


23155 


25283 


24741 24744 


25022 


2/055 


30036 


41480 


41519 


47634 


4/684 


47963 


47969 


47978 


48043 






4158 # 






















4159 # 


35782 




















4140 ft 


38528 




















4141 # 


27665 


31441 


















4142 ft 


6135 


7954 


8018 


8040 


804 5 


36087 


38205 


38219 






4143 # 


386U 


38753 


















4144 * 


6166 


7444 


7488 


8194 


38539 


38620 










4145 ft 


7510 




















4146 # 


47082 




















414/^ ft 


30505 


30741 


















4148 # 


7876 


12863 


14676 


15792 


46720 












*,149 # 


36072 




















4150 ft 


14228 




















4151 # 


22969 




















il52 * 


15881 


U241 


164^1 
















4155 ft 


7065 


7077 


7089 


7101 
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n D*ZL1T8[] 

[J"D-ZLIT0[3 

[]"D"2L1T12C] 

[]"D-ZLIT8C1 

[]"D.AISID.ZLIT0[1 

C]"D.AND.ZL:T8[] 

[3 D.ANDNOT.ZLITOC] 

[]ro.OR.(MB.RRJ6) 
M[] D.OR.PACK(MB RT]) 
MC]'D.0R.ZL1T8[] 
MCD'O (MB RC]).RR,P 
MC]"D"(MB*Q).SL.1 C^0> 1 
M[]"D*"0,ANDNOT.ZLITOC] 

M[] D"Q Q MB 
M[]*D~Q 0^ 
Mr3~D~Q"0+Q+1 
MlJ'0"rPM 

mlTd-rC] 
mc]"d"sext(mb) 

M[:'D"ZL1T0L] 
MC]"D"ZLin2[] 

M[.ro"ZLin6[] 
mciIfCags 

M[] fPTCR 

mi:]"mb+(R[3.asl.i) 

Mr]~MB+(R[].ASL.;?) 

Mr]"MB+(Rr].RR.?i) 

M(:]"MB+(R[].SL.^) 

Mr]'HB+1 

M[]"MB*PL 

M[]"MB*Q 

M[]"M8+R[] 

MC]"MB+Rr]+ALKL 

Mn'MB + ZLlTOCD 
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H[] MB+ 
Mr]'MB+ 
M[] MB* 
M[]"MB+ 
MC]"MB- 
M[] MB- 
MC3"MB- 
MC3''MB- 
Ml3"MB- 
MCJ'MB- 



ZLinP[3 

ZLIT16C3 

ZLJT24[3 

ZL1T8C3 

1 

CONXd) 

C0NX(2) 

RC3 

RC3-AUC 

ZLITOCl 



MC3 MB-ZLin?[J 
MC3*"MB-ZUn6r3 
MCJ"MB-ZLn8C3 
MCl'MB.AND.CONXd ) 
M[]'MB.AND.0LIT0CJ 



tf 
ft 
tt 
tt 
ft 
tt 
tt 
ft 
tt 
tt 
it 
tt 
tt 
tt 
tt 
tt 
it 
tt 
tt 
it 
tt 
tt 
it 
tt 



A15A 

;i55 

A156 

057 

A158 

4159 

'^160 

4V^ 

A162 

A163 

A16A 

A165 

4166 

4168 

4169 

4170 

4171 

4172 

4173 

4167 

4174 

4175 

4176 

4177 

39053 

4178 tt 

4179 

4180 

4181 

4182 

4183 

4184 

4185 

4186 

4187 

4188 

13084 

4189 tt 

4190 

4191 

419? 

4193 

4194 

4195 

4196 

4197 

4198 

14687 

28245 

4199 tt 

4200 

4201 

4202 

4203 



tt 
it 
it 
tt 
tt 
it 
tt 
tt 
it 
tt 



5398 
20200 

7062 

35328 

24782 

35334 
11824 
36151 

46286 
20127 
18651 
15684 

46276 

9453 

9309 

42107 

14835 

14840 



35119 

6585 

12554 

14325 

7978 

11344 

7110 

14441 

34405 

37431 

37867 

5655 

6607 

31548 

22536 

5333 
15005 
28284 
34003 

55986 

34171 

15811 



5408 
7074 



47814 
11888 
36156 



20138 
35038 



9464 

20110 

47493 
47498 



5590 

7086 7098 

12575 



9470 
20116 

47508 
47503 



42118 
25056 



42124 
33313 



42133 
34758 



23745 23747 23751 23791 23796 23857 23861 23865 24660 29765 31309 

38535 
27820 
29902 



6603 
47749 

11551 
12598 
7689 
14710 



38766 

7203 

7795 

31574 

24704 

5539 

15012 
28327 

34Q71 



47955 

16622 



7658 



12845 
12626 
7828 
28506 



38927 

7225 

7814 



7670 



13870 
47744 
7832 
28601 



39157 
28322 
7923 



28510 28582 28588 30193 



31905 31908 



5681 
15710 
28532 
34088 



47942 
20465 



5784 
15827 
28537 
54149 



42044 



14825 
47856 
7911 
29559 



47740 
31533 



12236 
15874 
28669 
34259 



14976 
47859 
7915 
30451 



15816 
47862 
11326 
34197 



15872 
47865 
11340 
34318 



16472 

11798 
47982 



24880 
12549 



28248 
12594 



31538 31553 



12619 
15879 
30599 
55566 



12857 
15905 
30785 
36051 



15478 
16482 
52648 
47780 



13585 
16524 
32658 



13622 
16666 
32663 



15875 
21213 
32667 
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^[3 MB.AND.0Lin6[] 
^C]"MB.AN0,0L1T2^[3 
Mn~MB.AND.RC] 
MCrMB.AND-ZLITOL] 



M[] MB.AND.aiTlbC] 



MC] MB 
M[] MB 
Mr]"MB 
MCD'MB 
MC3-MB 
MC] MB 
M[]~MB 
M[]*'MB 
MC] MB 
MC]'MB 
MC]'MB 
MC]"MB 
MC]*'MB 
MC]'MB 
MC] MB 
MC]'MD 
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.AND.ZLl 

.AND.ZLI 

.ANDNOT. 

.ANDNOT. 

.ANDNOT. 

.ANDNOT. 

.ANDNOT. 

.ANDNOT. 

.ANDNOT. 

.ANDNOT. 

.ANDNOT. 

.ANDNOT. 

.ANDNOT. 

.ANDNOT. 

.ASR.P 

.BCDSWP 



TZ'iC] 

T8C] 

CONXd) 

C0NX(2) 

CONX(A) 

0LIT16C] 

RC] 

ZLITOC] 

ZLIT12C] 

ZLIT16C] 

ZL1T2AC] 

ZLIT28C] 

ZL1T8C] 

ZLITPLC] 



M[] MB.CLR1B 

MC]"MB.CLR2B 

M[]"MB.0R.(MB.RL.16) 

MC]"MB.0R.(MB.RL.8) 

M[]~MD.0R,CRC].RL.8) 

MC]"MB.0R.(RC]-RR.16) 

Mt]'MB.0R.CR[].RR.2O 

M[]'MB.0R.(RC].RR.8) 

MC]"MB.0R.C0NXC1) 

MC]"MB.0R.C0NX(2) 

MC]"MB.0P.C0NX(A) 

MC]"MB.0R,R[] 

M[]'MB. OR. ZLITOC] 

MC] MB.0R.ZLJT12C] 
MC]'MB.0R.ZLIT16C] 
MC]lMB.0R.ZLIT2AC] 

MC] MB.0R.ZLIT28C] 
MC]"MB.0R.ZLIT8C1 

MC] MB. OR. ZLITPLC] 

MC]"MB.RL.1 

MC]"MB.RL.2^ 

MC]'MB.RL.A 

MC]'MB.RL.8 

MC]IMB.RR.16 

MC] MB,RR,2A 



420A *t 
A205 ft 
A206 tf 
A207 ft 
23332 
298A9 
34301 

4208 ft 
39038 

4209 ft 
4210 
4211 
4212 
4213 
4214 
4215 
4216 
4217 
4218 
4219 
4220 
4221 
4222 
4223 
4224 
33215 
;225 ft 
4226 
4227 
4228 
4252 
4229 
4250 
4251 
4233 
4234 
4235 
4236 
4237 
34177 

4238 ft 

4239 ft 

4240 ft 
31707 

4241 ft 
i,2i^2 ft 
34263 
4243 ft 
4244 
4245 
4246 
^2^7 
^2^B 
4 7886 
4249 ft 



ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 



ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 



37282 


37311 


17634 


36353 


18207 


35967 


8057 


8062 


24647 


24929 


31227 


31230 


34393 


34440 


23030 


23034 



47281 

24680 

7401 

7495 

6516 

38850 

18226 

6544 

20778 

29589 

7187 

20428 

7591 

20804 

12891 

2S741 

33218 

33014 

32490 

22764 

22761 

54462 

27989 

28014 

33155 

7386 

7485 

6512 

24944 

6541 

34273 

17592 

36908 

25676 

35372 

20437 

7581 

34267 

35287 

29499 

36299 

35954 

6580 

6617 

47889 

33001 



25025 

7429 

7517 



21358 

7564 

20786 

32952 

29584 

37787 

29594 

21318 

18334 

28749 

33221 



34501 



7415 
7507 

33073 

7560 

38370 

37204 
25680 
37270 
5?722 
33541 
34294 



6600 
8050 
47892 
33006 



37316 
37194 

8072 

25203 

31241 

34458 

23038 



25165 

7450 

7539 



7753 

38222 
29604 
40237 

37486 
35961 
32197 
33229 



7441 
7529 

33632 

7749 

38379 

37384 
26789 
57274 
40225 
33545 



46822 46838 



35951 
24973 



37321 
47651 

8143 

25283 

32044 

34498 

23095 



46874 
7472 



7789 



31688 
40605 



32214 
33232 



7462 



41408 
20490 
39385 

38855 
26793 
37278 
40597 
33916 



36054 

56015 



15589 
29112 
52099 
54658 
23167 



26847 
47646 
47654 
34028 



16290 
29133 
32151 
34679 
23171 



17608 
29157 
52172 
54701 
23175 



20810 
29141 
33668 
35030 
24952 



21524 
29176 
33672 
35268 
25243 



22785 
29249 
33676 
36065 
55314 



23204 
29268 
34167 

38175 



7809 29599 55057 54560 



52575 32903 32983 55176 36060 36732 



32254 52251 32270 52288 53182 
33235 



53190 33198 



20494 20498 20791 24664 24933 
40V»9 40153 



28783 33998 



26852 27374 27378 29534 



34075 34092 34152 34153 



29538 
34157 



31705 
34240 



36146 39024 47629 47639 47679 47689 47797 
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Ml MB.RR.A 

^CJ^MB.RR.S 

^Cn'MB.RR.P 

^!:]"MB.SR,1 

MLD-MB.XOR.ZLinZC] 

MCD^MEMSCR 

MC] OLITOC] 
MCrOLlTUC] 
MC]"0LIT2^C] 
MC] 0L1T8E] 
MCJ-PACKCMB R[]) 
M[]'PL 
MC]"PL Q 
MC]_PSC 
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MCD^Q 



M[] Q Q D 

MC]"Q Q MB PL [] 

M[]"0 D+RE3+ALKC 

mc]"q"d rc: 

M[]'0 fCaGS R[3 

MC]'Q MB.ASR.P 

MC]"Q"MB.X0R.R[] 

M[]'Q'R[] 

MCJ-Q UNPACKCMB RC]) 

MC]"Q"ZL1T0[] 

M[]'Rr] 



MC] RC] 
MC]"RC] Q 
MC]'RC]+0 
MC]"RC]+1 
MC]'RC]+0 
MC]'RC]"0 
MC]"RC]-1 



MB 
ZEXKMB) 



ft 
ft 
ft 
ft 
ft 
ft 



ft 
ft 
ft 
ft 
ft 
ft 
ft 



A250 

A251 

A252 

A253 

A25A 

A255 

A7278 

4256 ft 

4257 

4258 

4259 

4260 

4261 

4262 

4263 

36345 

42171 

4264 ft 
11243 
13156 
15238 
2A988 
40212 

4265 ft 
4266 
4267 
4268 
4269 
4270 
4271 
4272 
4273 

4275 

7287 

8103 

17619 

2A701 

26130 

27129 

29083 

31482 

33907 

35644 

37199 

39449 

A5758 

4276 ft 

kill 

4278 

4280 
4281 
4282 



ft 
ft 
ft 
ft 
ft 
ft 
tt 
ft 



36043 
24692 
29494 
15305 
10867 
35543 

6288 

28493 

24477 

11880 

11379 

18363 

12633 

36350 

42507 

8291 

11334 

13232 

15299 

28717 

40221 

9669 

U991 

24307 

25015 

12887 

17521 

6260 

12957 

46478 

5438 

7392 

13609 

18378 

2A735 

26150 

27423 

29106 

30210 

31493 

3A067 

35770 

37230 

39A52 

46364 

18459 



28347 
26255 
3A253 



32155 

15855 
10878 
359A8 

6302 

36101 

25367 



25371 



17629 
12967 



26283 
343A9 



15860 

36096 

6316 

39120 

36106 



29485 


35293 


18367 


18371 


15385 


20155 


36618 


36796 


42670 


47570 


8909 


9018 


11440 


11570 


13453 


13618 


15304 


16440 


28729 


28737 


46495 




19278 


36625 



5448 


5754 


7396 


7t.2l 


15471 


15770 


18382 


19575 


24757 


24828 


26223 


26237 


27441 


27465 


29159 


29272 


30567 


31039 


31887 


32054 


34084 


34192 


35892 


35991 


37235 


37240 


41301 


41952 


46521 


46560 


18464 


18469 



27454 

36120 

6330 
48096 



37512 
18671 
20950 
36895 

9022 

11629 

13766 

16447 

29524 



6678 

7447 

16225 

20186 

24992 

26240 

27919 

29412 

31043 

32058 

34314 

35996 

37265 

42076 

46980 



29779 

37690 

6344 
48099 



18678 
21350 
37181 

9027 

11977 

13785 

16505 

33487 



6743 

7469 

16238 

21099 

25080 

26274 

27949 

29462 

31068 

32071 

34666 

36026 

37287 

42426 

48048 



34547 
37708 
6358 



21411 
37187 

9323 

12046 

14082 

16986 

34964 



37804 
6372 



37827 
6400 



37841 
6414 



38033 38149 



30029 
37334 

9381 

12160 

14309 

21005 

34974 



33559 
40857 

10991 
12232 
14328 
21030 
35247 



34704 
41362 

10995 
12833 
14493 
22502 
35265 



35778 
41384 

11001 
13052 
14639 
22561 
35398 



36248 
42041 

11233 
13089 
14940 
24847 
39222 



6811 


6864 


6956 


7192 


7215 


7238 


7492 


7514 


7536 


7804 


7823 


8097 


16255 


16259 


16414 


16425 


16428 


16456 


21201 


23137 


23288 


23684 


23936 


24531 


25302 


25307 


25379 


25405 


25639 


25643 


26277 


26509 


26515 


27117 


27121 


27125 


28125 


28128 


28131 


28134 


28302 


28^06 


29469 


29481 


29623 


29627 


29814 


29834 


31128 


31172 


31218 


31233 


31235 


31460 


32089 


32096 


33663 


33858 


33862 


33898 


34685 


34692 


34754 


34872 


34876 


35353 


36076 


36131 


36267 


36791 


36919 


36965 


37984 


38275 


39162 


39381 


39441 


39445 


42643 


45114 


45442 


45589 


45648 


45702 
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^[3 RL3-0-ALKC 

C]"RC]-MB 

n RCB-MB-ALKC 

CDlRCD-Q 

C] RCD.ASL.1 

C]'RC].ASL.P 

C3"R[3.NOT 
MC3 R[3.0R.((MB RB).PR.A) 
MCD'RCD.OR.CCRB MB).RL.A) 
M[3'R[3.0R.O 
MC3lRC3.RR.16 

MC3.RC3.RR.2A 

MC3.RC3,RR.8 

MC3 RC3.RR.PS 

MC3 RC3.RR.SIZ 

MC3"RC3,SL.1 

MC3"RC3.SR.1 

MC3 RC3.XZ 

MC3 SEXT(MB) 

MC3"SEXT(MB).X0R.Q 

MC3"STEPC 

MC]"TCSR.I1CR 

M[]"TOYOS.TOYCN 

MC3'TRAR ZLIT16C3 

MC3"TU58RE6S 

MC3"UNPACK(M8 RC3) 

M[3"VA RC3-1 

MC]"WB 

MC3IZEXTCMB) 

MC3 ZEXT(MB)+R[] 
MC]"7EXTCMB)-R[] 
MC]*ZEXT(MB).SR.l 
M[3:ZL]T0C] 
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A283 
A28A 
^285 
A286 
A287 
A288 
A289 
A290 
A291 
A292 
^293 
31238 

4294 It 
31221 

4295 # 
32143 

4296 ft 
4297 
4298 
4299 
4300 
4301 
4302 



430j 



4304 
4305 
4306 
4307 
4308 
4309 
4310 
4311 
29234 

4312 tt 

4313 tt 

4314 tt 

4315 tt 
6127 
6348 
6556 
7279 
7475 
7651 
8205 
21910 
24540 
27013 
27868 
28147 
29074 
30491 
32494 
32624 
55813 
37726 



41990 
13061 

21719 
45677 
14512 
46983 
30826 
7655 

16287 

31881 

6620 

31871 

25196 

33715 

18482 

41404 

27813 

33492 

18497 

29129 

8296 

20800 

8035 

36010 

5491 

11793 

22991 

36911 

8320 

29257 

8087 

33992 

29639 

5365 

6148 

6362 

6612 

7283 

7498 

7663 

15689 

21968 

24760 

27017 

27B72 

28182 

29089 

30518 

32545 

32746 

36111 

38270 



42002 
14429 

41973 



7667 

17601 
34654 
22781 
34736 
27937 
33731 



18512 

29145 

8300 

21314 

35050 



35387 
12061 



24752 
29284 
32111 



42007 
41979 



24675 
34676 
23680 
54740 
28703 
34309 



41305 

29846 
35054 



36081 
12069 



24768 
29421 
32118 



5384 


5402 


6155 


6159 


6376 


6386 


6752 


6805 


7309 


7382 


7503 


7520 


7705 


7756 


15846 


16198 


22637 


22677 


24805 


24868 


27022 


27026 


27S76 


27911 


28187 


28213 


29246 


29491 


31504 


32080 


32564 


32567 


35128 


35150 


36115 


36287 


38345 


38351 



41995 42489 



24747 
35971 
23932 
34744 
29103 
34710 



38084 
12135 



24824 
29427 



5471 

6174 

6390 

6825 

7404 

7525 

7761 

16230 

23004 

25040 

27043 

27915 

28311 

29818 

32122 

32570 

33482 

36335 

38384 



24785 
37143 
25288 
39074 
29334 



25061 
28151 
29391 



25210 
29180 
31214 



38098 
12145 



24936 



5476 

6224 

6404 

6831 

7409 

7532 

7768 

16435 

23078 

25109 

27051 

27983 

28341 

30104 

32162 

32590 

33527 

37246 

38427 



13371 
25035 



5503 

6255 

6418 

6857 

7419 

7542 

7860 

17117 

23128 

25119 

27101 

28007 

28417 

30201 

32420 

32594 

34362 

37251 

38546 



13981 
25069 



5534 

6264 

6452 

6931 

7432 

7547 

7871 

17122 

23237 

25299 

27731 

28048 

28427 

30295 

32423 

32598 

34682 

37426 

38551 



25276 
29223 
31578 



35801 35809 38816 38897 38905 



5617 

6292 

6486 

7176 

7437 

7556 

7985 

17562 

23278 

25648 

27774 

28064 

28453 

30351 

32426 

32602 

35118 

37628 

38609 



29100 
29253 
32040 



29109 
29280 
32115 



5662 

6306 

6502 

7263 

7453 

7568 

8093 

20965 

23688 

25790 

27778 

28106 

28769 

30456 

32438 

32607 

35570 

37634 

38626 



5751 

6520 

6527 

7267 

7458 

7577 

8186 

21115 

24422 

26293 

27800 

28117 

28778 

30460 

32459 

32611 

55574 

37640 

38651 



29346 
29424 
32139 



25318 25582 29154 29184 



5977 

6554 

6555 

7275 

7465 

7594 

8190 

21136 

24471 

26581 

27317 

28145 

28855 

30480 

32478 

32615 

35797 

37646 

38637 
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MCJ ZLITOC] Q 

M[]"ZLIT0[]-M5 

MC]"ZLIT12C] 

M[]"ZL1T16[] 

M[rZLIT2A[] 

M[]"ZLIT28[] 

M[]"ZLIT8[] 



MC] 
NOP' 



ZLIT8CD-MB 



N0T.Q<31>? 
ODD ADDRESS? 



0PZERG(FLAG3)? 

OTHER UTRAPS? 

0VER<FLAG2)? 

PATCH 

PC -MC] 

PC"D D + Ol 1T0[] 

PC"D"^-1 

PC"0'D-ZLIT0[] 

pCd'mc] 

pc"d"M[]-1 

PC"D MCJ-ZLITOE] 
PC^Mn 

PC MCJHRC3.RR.16) 

PC'MC]+C0NX.S1Z 

PC"MC]+PSLC 

PC"MCJ+Q 

PC'M[]+RC] 

PC*M[]+ZLITOr] 

PC~M[]+ZLIT4C] 

PC"MC]tZLIT8C] 

PC'MC]-C0NX(2) 

PC"MC]-PSLC 

PC'MCD-RC] 

PClMCl-ZtlTOn 

PC M[].ANDNOT.ZLJT0[] 

PC"MC].NOTAND.R[] 

PC'M[].OR.R[J 

PC'M[].OR,Zl ITOLJ 

PC"M[].RR.P 

PC'MC].SL.1 

PC'M[].SR.l 

PC"MC].XOR.Q 

PC'MCJ D 

PC'MCl'RCJ 



ft 

ft 
ft 
ft 
tt 



586^3 

AOA35 

40650 

47A05 

4316 ft 

4317 

4319 

4320 

4321 

4322 

4325 

25050 

4318 tt 

3742 tt 

39879 

5185 tt 

5175 tt 

42917 

43226 

5177 tt 

5176 

5178 

3744 

4325 

4326 

4327 

4328 

4529 

4330 

4351 

4552 

42597 

4555 tt 

4541 

4554 

4555 

4556 

4557 

4558 

4559 

4540 

4542 

4343 

4344 

55956 

4545 tt 

4546 

4547 

4548 

4349 

4350 

4351 

4352 

4353 

4354 



tt 
tt 
tt 
tt 
tt 
ft 
^ 
tt 
tt 
tt 
tt 



38759 

40497 

45168 

47411 

7740 

21327 

14424 

5327 

7036 

5515 

5530 

35578 

5524 

59915 

9455 

42744 

42927 

45251 

12156 

38414 

11489 

20146 

41106 

25055 

24845 
22994 

5421 
42464 

45001 

41489 

41867 

16295 

7041 

5454 

5675 

57544 

41528 

7045 

20915 

56715 

57579 

42522 

42257 

41726 
41265 

42215 
47066 
24789 



58745 
40502 
45603 
47422 



6660 

7094 

5600 

22428 

33618 

18375 
39969 

42753 
42943 
43256 
12166 
59997 
11651 
20170 



6122 
42624 



41612 

22788 
20962 
5458 



25049 
56841 
57388 



38751 
40527 
46151 
47559 



6665 

7169 

5687 

22481 

33629 



42758 
42948 

16660 

11671 
21665 



7190 
42854 



24427 
37255 
5462 



23106 
58105 



40086 
40541 
46155 
47947 



6964 

7254 

5725 

22485 

33653 



40090 
40547 
46218 
48084 



31926 

35669 

6273 

22545 

33659 



40168 
40551 
46279 
48087 



55402 
36159 
24462 
22999 
54504 



40172 
40560 
46807 
48090 



37104 
36185 
2A525 
23245 
46201 



40190 
40571 
46810 
48095 



57556 
37671 
47155 
23457 



18476 18479 18491 18494 18506 18509 



42768 
43006 



11678 
21969 



19021 
43000 



51244 
41068 



25186 
38806 



42778 
43053 



14790 
36147 



54616 
44750 



25760 
59209 



42795 
45042 



14799 
57662 



42798 
43047 



47540 
4O200 



42865 
43058 



47545 
40556 



40194 
40589 
46818 



37559 
23922 
18682 



42892 
43068 



47550 
40656 



40406 
40625 
46827 



37585 
25946 
37403 



42901 
43104 



44998 



40431 
40646 
47395 



38064 
2A494 
57779 



42906 
43158 



19719 20594 23928 34556 35593 39755 40255 



25807 
39268 



23816 
41030 



24014 
43079 



24102 
43190 



24250 33575 
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L [] 



PHE 

PME"0 FPDOFFSET 3 

PME'Q.RR.l 

PHE"Q M[].AND.7L1T2AC] 

popTcTflaga)? 

P0S>31? (PL+SL)>32? 
PROBE READ MODE ON WB? 
PROBE READ? 

PROBE WRITE MODE ON WB? 
PROBE WRITE? 



PROCESS INIT 
PSKPREV CURM 
PSKPREV'CURM 
PSL<C>? 

psl<curm> mcd.rr.8 

psl<is.cuRm>? 

PSKNZVO 
PSL<TP>? 

PSL Mc: 



ISCURM R[J) 

iscurm;;c]) 



PSL M[.] 
PSL M[] 
PSL'MC.l 
PSL'MC] 
PSL MC] 
PSL M[] 

psl"r[] 

PSL III 
PSW MCJ 
PSW'MCD 
PSW'MCD 
PSW'MCD 
PTE"CHE 
PTE CHE 
PTE CHE 
PUSH 



.ANDNOT.ZLITOLJ 
.ANDN0T.ZL1T?A[: 
.OR.ZLITOCJ 
.OR.ZLn?A[] 
KB<31-16>,0 
IZLITOCD 

T16C] 

.AND.ZLITOCJ 

,NOTAND,R[] 

.OR.R[] 

CK READ KERNAl? 

CK READ? 

CK WRJTE? 



tt 
ft 
ft 
tt 
ft 
tt 
tt 
tt 



AA03 ft 

1AAA6 

3A907 

37958 

A7519 

AA05 tt 

A406 

A408 

AA07 

5182 

5183 

5187 

5188 

5189 

5190 

39796 

37A9 tt 

AA10 

AA11 

5192 

AA12 

5193 

37288 

4A13 tt 

519A tt 

AAU tt 

58267 

AA15 tt 

AA16 

AA17 

AA18 

AA19 

AA20 

AA21 

AA22 

AA2A 

U25 

AA26 

AA27 

5196 

5197 

5198 

37A5 

5569 

6156 

6331 

65A2 

7135 

7291 

7585 

809A 

8903 

9A15 

11630 

12591 



9A20 

15166 

3A912 

3808A 

A7659 

5959 

351A3 

36755 

A7660 

18A60 

A0198 

20552 

A0852 

2015A 

A0687 

59A0 

363A8 

38282 

25620 

36635 

3A885 

38259 

39A0A 
20A86 
38289 
A2175 
3A569 
A 1366 
36916 
373A0 

5892 

6221 

20756 

A2661 

21399 

21389 

A06A3 

A0075 

A0158 

53A3 

5579 

6160 

63A5 

65A8 

7162 

7306 

7607 

8120 

8909 

9A2A 

116A1 

12599 



9A30 

1657A 

35013 

38205 

A7899 



A8013 
18A65 
A055A 
21209 

21105 
A0751 

A0869 

282A1 
36639 
3A952 
39381 

39A08 
36A82 
39A27 

36799 
A2052 
39A30 



6822 



A0080 

A0163 

53A9 

5590 

6167 

6359 

6552 

7177 

7393 

7611 

81 7A 

8976 

9A9A 

116A6 

12616 



9AA9 

16598 

351U 

A1210 

A8032 



18A70 

21218 

21593 
A0810 

28253 

357A6 
39A37 

59A12 
36A99 

Aosr- 

A2673 
A2056 

6886 



535A 

5596 

6171 

6373 

6581 

7199 

7A20 

773A 

8187 

9018 

9665 

1179A 

1283/. 



9A59 
16603 
35A05 
A1228 



A2060 



6951 



40A21 A0A26 



5571 

5656 

6225 

638'^ 

65^/0 

7208 

7AA5 

7750 

8191 

9022 

107A7 

11903 

128A0 



9358 
17565 
35778 
A 1336 



9569 
20156 
35782 
A1A28 



9690 
20AA9 
35801 
A16A2 



1238A 
20553 
36092 
A 1663 



12399 
29836 
362A8 
A 1692 



12876 
3151A 
36619 
A 1697 



13702 
3A379 
36626 
A 1702 



1866A 

35632 36A70 36A88 38A18 A0028 A00A2 

2167A 21689 21797 2188A 29207 29619 

32828 32832 328A0 33019 

36268 3667A 36772 368A8 36892 37236 



39A16 39A20 

36503 36508 36566 36583 36587 37396 

A0881 A0885 A20A8 



A0371 
3655A 



A0383 
36572 



372A1 
37A13 



37266 
37A22 



5376 

5896 

6256 

6A01 

6690 

7220 

7A66 

7765 

8195 

9038 

10977 

11978 

128A6 



5A18 


5A27 


5A32 


5AA2 


5A77 


556A 


5910 


5917 


5923 


5932 


5990 


61A9 


6261 


6270 


627A 


6289 


6303 


6317 


6A15 


6A56 


6A91 


6513 


6520 


6523 


6698 


6757 


68A0 


6960 


697A 


7126 


726A 


7268 


7272 


7276 


7280 


728A 


.■'i89 


^511 


7533 


7553 


7561 


7565 


?.<A6 


7861 


7873 


7920 


8008 


8036 


8 '.96 


8601 


8690 


8775 


8819 


8863 


9095 


9098 


9305 


9323 


9376 


9381 


11320 


11335 


11AA1 


11A55 


11552 


11556 


1198A 


12223 


12338 


12580 


12A06 


12550 


12865 


13053 


13058 


13091 


13153 


13157 
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RNUM.EQ.7? 

RI^UM_0 
RNUM 1 
RNUM'D D+1 

rnumId"d-i 
rnum d"zlit0[] 

rnum"p5prbs MTEMPO POPSIZ 
RNUM'Q P Q+1 

rnuWqIqti 

RNUM"Q Q-1 

RNUM'Q'ZLITOC] 

RNUM'Rl] 

RNUM'R[] JPR CHFCK? 

RNUM"RC]+C0NX(2) 

RNUM"R[] 

RNUM"R[]"RB+1 

RNUM""RC3'RB + CONX(2) 

RNUM"Rr]"RB-1 

RNUMlCl " 

RTEMPO Q -0 

RTEMPO'RRUM PL 

RTEMP7'MC] Pt<^-0> 31 PL<5> 1 

RTEMP7"Mr]-ZLlT0C]" 

RTE«P7"M[].AND.7LIT8r] 

RTEMP/'RNUM PL<A-0> 31 PL<5> 

RTEMP7"RNUM ZLITOC]" 

R[] '" 

RL3.SIZ (RB+HCJ.ASR,3),SR.l 

RC].sir-i 

Rr].SI7*-D 
R[J.SIZ'-^^' ] 
R[].SIZ"-RH 



12969 

13693 

K795 

15837 

17102 

21160 

23997 

30655 

32A20 

33087 

33221 

3A880 

37A37 

38A93 

39822 

A0270 

A0610 

A0910 

A7083 

A7815 

A804A 

52U tt 

42615 

AA96 # 

AA97 

AA98 

AA99 

A500 

A501 

A502 

A503 

A504 

A505 

A506 

5215 

A507 

A508 

A509 

A510 

A511 

A512 

20711 

A5U tt 

A515 

A517 

A518 

A519 

A520 

A 521 

A523 

A52A 

A525 

AS26 

A527 

A528 



12979 


12985 


13712 


13716 


15120 


15147 


158A? 


16015 


17118 


17123 


21331 


21412 


2A010 


24024 


30659 


30728 


32A23 


32426 


33093 


33096 


33235 


33244 


34896 


34908 


374A1 


37513 


38840 


38852 


39828 


39899 


40365 


40498 


40626 


40647 


40914 


40934 


47284 


47389 


47840 


47852 



40986 

42784 

7588 

7584 

27288 

8177 

6170 

38961 

36687 

28038 

27838 

6760 

34867 



21267 

39507 

29649 

6239 

20720 

42102 

39',93 

9395 

37436 

7051 

9399 

29636 

42773 

47396 

41571 

42158 

8377 



41171 
42803 
8167 

32517 
32682 
6269 



36696 

28159 

27848 

6879 

34956 



29654 
20615 
35488 



37440 



lt22? 
42921 



12990 
13867 
15198 
16053 
17547 
21483 
24884 
30898 
32438 
33120 
34383 
34913 
37675 
38888 
39903 
40503 
40651 
40938 
47431 
47868 

41252 
42934 



32867 
27062 



36865 
29415 
27854 



13320 13343 13348 13375 

13974 13987 13992 14098 

15232 15239 15243 15407 

16060 16064 16074 16294 

17557 17566 19150 20504 

21999 22004 22752 22765 

253S8 25395 25406 27466 

30938 31052 31134 31337 

32459 32478 32494 32545 

33138 53150 33156 33176 

34394 34401 34409 34447 

34916 35706 35958 36512 

37679 37682 37686 37758 

38902 38956 38965 38999 

39935 39939 39987 39991 

40522 40528 40542 40548 

40709 40723 40770 40782 

40942 44523 44534 44551 

47495 47500 47505 47510 

47882 47893 47904 47909 

41481 41520 41595 41688 41749 41814 42188 42225 

42954 43075 43093 



32870 

27067 32371 32379 32790 
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13596 


13641 


15665 


13678 


14113 


14259 


14513 


14520 


15418 


15422 


15426 


15551 


16544 


16792 


16894 


17076 


20509 


20514 


20519 


20774 


22773 


22789 


22805 


23974 


27540 


29350 


29428 


29780 


31349 


32214 


32251 


32288 


32S74 


32691 


32738 


32747 


331^2 


33190 


33198 


33208 


34451 


34463 


34873 


34877 


36643 


36818 


36966 


37361 


37792 


37822 


37918 


38040 


39233 


39504 


39656 


39693 


40050 


40066 


40071 


40256 


40552 


40561 


40572 


40590 


40825 


40866 


40886 


40906 


44805 


45678 


46926 


46955 


47520 


47647 


47655 


47773 


47963 


47979 


47997 


48001 



27858 28176 29380 36847 



20622 20632 20642 20652 20662 20671 20681 20691 20701 



36232 56237 36241 
43062 43117 



116^5 11686 11705 13675 14782 41100 41111 41118 
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RC3.SI2 

RCD.SIZ" 

RCD.SIZ' 

RCJ.SIZ" 

RC^.SIZ" 

RC:,S1Z" 

RCl.SIZ" 

RCD.SIZ" 

RC3.SIZ 

RCD.SIZ* 

R[].SIZ" 

RCl.SiZ" 

RCD.SIZ" 

RC].S1Z' 

RCJ.SIZ' 

RC],SIZ' 

RCD.SIZ" 

RCl.SIZ" 

RCD.SIZ" 

Rfl.SIZ 

RCJ.SIZ" 

RCl.SIZ 

RLD.SIZ" 

RCD.SIZ* 

RCJ.SIZ* 

RCD.SIZ* 

RCD.SIZ' 

RCJ.SIZ 

RCJ.SIZ 

rcj.siz; 

RCJ.SIZ 
RCJ.SIZ 
RCD.SIZ 
RCJ.SIZ 
RCJ.SIZ 



MCJ + 1 

MCD+Q 
MCJ+0+PSLC 

MC3^R8+PSLC 

'MC3-1 

MCJ-Q 

MCJ.AND.RB 

MCJ.ANDNOT.Q 

MCJ.ASR.-P 

MCJ.BCDSWP 

"MCD.NOT 

'MCJ.NOlAND.RB 

'MCJ.OR.Q 

"MCJ.OR.RB 

"MCJ.RR.a 

"MCJ.RR.P 

*MCJ..,R.SIZ 

"MCJ.SL.I 

■mcj.xor.q 

'mcd.xor.rb 

Q Q 

"Q'RB-1 

■Q D MCl.ASL.P 

■Q"Mr] 

"q"mcj.rr.siz 
■rB+1 

'RB^CGNXC?) 
'RB + D 

;rb-i 

RB"(:0NX(2) 
"RB-D 

■rb-mcj 
'rb-mcj-pslc 

^RB.SL.1 



RCJ ((Wrj RB).RR.A,AND.M8) 
RCJ'CMCJ RB).RR.4 
RC3"(MCJ RB).t?R.*^ 
RCJ*(MCJ RB).RR.P 
RCJ'tMCl RB).RR.PS 
RC]"(MCJ RB).RR.S 
Rrr(M[J RB).XZ 
RC]'(MC.1 + C0NX(2)J.SR.1 
RCJ"(MC3*RB).8CD 
RCJ'fMCJ+RB+ALKO.BfO 
Rrj'(MCJ-RB).8rD 
Rr]"(MCJ-Re-ALKC).8(.D 



.SL.1 



ft 
tt 
tt 
ft 



ft 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 



^529 

A530 

A531 

4532 

4533 

24969 

42019 

4534 tt 

4535 

4536 

4537 

4558 

4539 

4540 

4541 

4542 

4543 

4544 

4545 

45*0 

4548 

4549 

4550 

4551 

4552 

4553 

4554 

4556 

4555 

4557 

4558 

4559 

4560 

4561 

4563 

4565 

1705? 

4562 tt 

4564 

4566 

4567 

4568 

4570 

4571 

4572 

4573 

4574 

4575 

4576 

U^77 

4578 

4579 

4580 

4581 



8521 

34011 

25171 

16740 

6590 

2A997 

42388 

8619 

8595 

41599 

8589 

41485 

8708 

8684 

29092 

8856 

41327 

36056 

836"^ 

8850 

8812 

8806 

41251 

41447 

41257 

8768 

8762 

8350 

41174 

41321 

8306 

41761 

r807 

42845 

43125 

15799 

17242 

45066 

45157 

8678 

41524 

27498 
17546 
12603 
13688 
18430 
18707 
18442 
277V 
27431 
27435 
26827 
26835 



40989 

42026 

28959 

16753 

8356 

25102 

42447 

41062 

8601 

41607 

8635 

41493 

41024 

8690 

8864 



42315 

8819 

16073 

41655 

41268 
8775 

8435 
41184 

16029 
41770 
38832 
42991 

15850 
17303 



41890 
41532 



32200 
36128 
16578 
18729 
47788 
18454 



40999 

42032 

31169 

16767 

8440 

25401 

42619 

41073 

41626 
19341 

41035 
8930 



8915 
42247 



41279 

42209 

9335 



16637 

58844 

45150 

15916 
17491 



32203 

31617 
47793 



26838 26841 



41005 

42163 

31864 

16808 

8985 

33782 

42629 

41080 



41858 

41042 
8941 



41566 

42838 

33244 

16323 

9339 

35359 



42984 



11478 
35982 



11485 11667 11696 
36018 36160 41332 



24640 
41451 



24948 
42014 



9318 



9327 9505 14952 42037 



42220 

41314 41819 41829 



39002 39006 39053 
43166 

16211 16267 16510 
42477 



42147 



59060 59096 39103 



16548 16567 16593 16994 17030 



52206 52210 32257 
51622 51626 31629 



32240 52245 32247 
31634 47873 47877 



47881 



CMTO^a.MCX 



r]"(RB M[3),RL.P 

[J'(RB*Q).SLJ 
R[r(RB"M[]<'^"0>) 
R[]"(RB,OR.ML]<3-0>) 
R[]""1 
R[]'-D 

Rn-'Mn 

RC]"-RB 
RC.r-ZEXT(M['J) 

Rnio 
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R[] 8 

Rrj~C0NX(1,> 
Rt !"CONX((^) 
RCJ^D 

R[.l DKONXd) 

RT )"DtC0NX(2) 

R[]"0+C0NX(A1 

Rrj"D»RB 

R[3"D+RB+ALKl 

RC]"D-0 

RCJ'O.NOfAND.RB 

Rn'D.OR.tMCl.RL.B) 

R[]"D.0R,RB 

fiCJ'O (D*RB).SL.1 Q<0> 

Rr]'O"-0 

RfTD'-MCl 

R[]"0"0 

Rr]*D"0HONX(^) 

R[]"D"D*Q+1 

H[]"D"0-1 

ftC]'D"D"CONX(A) 

Rf]"D"M[l 

RCro'MC]-0 

RCllDlMCl-l 

Rn D Q D 

Rt] D Q -T 

Rf] D RNUM "1 

rcj'd'rBo 

Rf] D RB*CONX(A) 
Rr]"D"RB-1 

rc]"d'rb-conx(a; 

R(:j"D"7Exr(MC]) 
RCJ"E3lP(Mn) 



4582 tt 


36142 






















A583 # 


28558 


28573 




















A584 tf 


18750 






















A585 tt 


33115 






















A586 ft 


38974 






















4587 ft 


35957 






















A588 ft 


9034 


9115 




















4589 # 


9526 






















4590 ft 


7207 






















4591 # 
























4592 ft 

4593 # 


5352 


5362 


5413 


5431 


6251 


8163 


8526 


8555 


9031 


9103 


10697 


10770 


10820 


10872 


11106 


11238 


11250 


11454 


11774 


12541 


12565 


12569 


12611 


12645 


12982 


13360 


14519 


14695 


14850 


14964 


15118 


15140 


15156 


15197 


15215 


15225 


15231 


15242 


15746 


15868 


16047 


16273 


16477 


16633 


16649 


17004 


17048 


17294 


17332 


17511 


17516 


22435 


22929 


22933 


22946 


23509 


24098 


25931 


25935 


25953 


25957 


26345 


26353 


26357 


26512 


26819 


27140 


27417 


27420 


27720 


27922 


28852 


29739 


29742 


29745 


29927 


29953 


29968 


29975 


29977 


29991 


29996 


30019 


30042 


30054 


30108 


30115 


30384 


30391 


30395 


30655 


30658 


30728 


31779 


34544 


34565 


46187 


46348 


46357 


46360 


47762 


47766 


47772 


47859 


47908 


48000 




4594 ft 


6814 


6843 




















4595 tt 


•^ "T "^ rt n 






















4596 ft 

4597 tt 


27298 
9514 


9518 


9522 


9760 


14212 


15698 


18765 


21025 


21775 


21780 


21804 


21878 


21899 


22725 


22952 


23497 


23699 


24450 


27071 


^7075 


28166 






4598 ft 


6779 






















4599 tt 


6787 






















4^00 # 


6795 






















4601 # 


29930 


29934 


38395 


38437 
















4602 tt 


9058 






















4603 # 


22467 


22^77 


22683 


22687 
















4604 ft 
























4605 # 


33835 






















4606 /^ 


28397 






















4607 ft 


46226 






















4608 # 


23943 






















4609 tt 


25234 






















4610 # 


14759 


15678 


23558 


23353 
















4611 tf 
























4612 tf 


46215 






















4613 tf 


23997 


24004 


24092 


















4614 tt 


24019 


24107 




















4615 ft 


9576 


23214 


23342 


23693 
















4616 tf 
























4617 tf 


19A48 






















4618 tf 


34999 


35008 




















4o19 tf 


46466 






















4620 tf 


46550 


46555 




















4621 tf 

4622 tf 

4623 tf 


24189 


24238 




















19A55 


23110 


25261 


23550 


23535 


23880 


24215 


24219 


24325 






4624 1 


23190 


23319 


23821 


















4625 tf 


22418 


2^792 


25084 


25213 


25512 


25525 












4626 tf 


115S0 


11639 


11760 


11982 


12051 


12127 


12858 


12949 


15056 


13151 


15227 


13448 


13761 


13780 


13861 


14304 


14325 


14418 


14655 


14935 


14959 


15308 


15752 
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R[] FLAGS 
R[]~FLAGS 
R[]"FPA 



R[3 
R[]' 



MEMSCR 
■M[] 



RLJ ML3MRB.ASL.S1Z) 

R[]'MC]+1 

RC]~M[]*C0NX(1) 

RCJ'MC]+C0NX(^) 

RC3"Mr3+CONX(A) 

R[]"M[]*PL 
RCrMC]+Q 
RC:'MC] + OH 
RCllMCD+RB 

RC] MC3+RB+ALKC 

R[]"M[]+RB+PSLC 

R[]"MC]tSL 

R(:3"M[]-0 

Rn'MCJ-l 



15786 

4627 tt 

4628 tt 
A629 # 
17100 

4630 tt 

4631 # 
6828 
7290 
10^63 
12227 
13771 
14802 
15706 
16520 
17274 
18278 
19615 
20471 
213M 
22623 
23897 
24551 
25800 
26184 
26615 
27328 
29986 
30433 
31941 
33522 
34732 
36283 
36771 
3/747 
39066 
39692 
40140 
40821 
45066 
4632 it 
4635 
4634 
4635 
4636 
4657 
4638 
4639 
4640 
17613 
4641 a 
4642 
4645 
4644 
4645 



16025 

21983 

12881 

8981 

17253 

6145 

5370 

6867 

7294 

10773 

12336 

13796 

14807 

15729 

16538 

M27b 

18427 

19619 

20556 

21458 

22704 

23974 

24560 

25817 

26216 

26620 

27668 

30001 

30443 

32093 

33525 

34952 

36327 

36793 

37872 

39070 

39801 

40313 

40862 

45533 

20767 

6889 

6817 

6910 

6917 

18240 

904 3 

32794 

5776 

19335 

8552 
18244 



16039 

22024 

13073 

8989 

17299 

37917 

5375 

6895 

8121 

10829 

12347 

14038 

14814 

15892 

16543 

17311 

18439 

19623 

20579 

21517 

22745 

24024 

24629 

25821 

26435 

26623 

27692 

30005 

31119 

32176 

33549 

35179 

36474 

36802 

37908 

39078 

39809 

40375 

40875 

46771 

18221 
6903 



7129 
21782 



16246 
22050 
13866 
9111 

38362 

5417 

6925 

8403 

11101 

12378 

14043 

14819 

15909 

16628 

17316 

18451 

19627 

20584 

21549 

22955 

24078 

24688 

25827 

26444 

26626 

27696 

30009 

31123 

32514 

33553 

35221 

36491 

36914 

37911 

39090 

39874 

40380 

40901 

46775 

56331 
6922 



14258 30595 



11655 
23514 



16419 
25725 

9121 

38449 

5441 

6935 

8415 

11110 

12395 

14314 

14866 

16005 

16910 

17441 

18726 

19631 

20589 

21972 

22985 

24112 

24697 

25832 

26472 

27007 

29166 

30011 

31139 

32525 

34279 

35356 

36558 

36922 

38163 

39338 

39908 

40398 

40929 

46869 



11650 
23903 



16555 
26871 

16780 

39943 

5451 

6959 

9071 

11258 

12404 

14339 

15151 

16052 

16922 

17448 

18769 

19635 

20730 

22008 

23007 

24245 

24863 

25837 

26475 

27029 

29218 

30049 

31163 

32723 

34290 

35746 

36575 

37226 

38262 

39403 

39918 

40566 

41926 

47828 



12552 
24536 



26880 

16865 

39954 

5655 

7017 

9098 

11/87 

12693 

14434 

15175 

16124 

16973 

17460 

18772 

19701 

20773 

22424 

23210 

24333 

24883 

25842 

26480 

27032 

29360 

30089 

31181 

32727 

34372 

35774 

36705 

37294 

38292 

39407 

39964 

40584 

42252 

47832 



12358 
24650 



29208 
16874 



6152 

7116 

9494 

11896 

13165 

14508 

15182 

16277 

17025 

17466 

19533 

19715 

21122 

22508 

23230 

24433 

24963 

26095 

26483 

27035 

29402 

30094 

31333 

32730 

34408 

35790 

36718 

37298 

38296 

39411 

39974 

40692 

42285 

47835 



13590 
28858 



31740 
16892 



6177 

7119 

9720 

11907 

13244 

14720 

15318 

16452 

17110 

17477 

19539 

20160 

21221 

22567 

23493 

24442 

25177 

26123 

^6486 

27038 

29409 

30180 

31426 

32733 

34542 

36263 

36736 

37302 

38301 

39415 

39996 

40701 

42318 



13602 
33893 



31748 
16937 



6748 

7122 

10692 

11913 

13472 

14748 

15486 

16460 

17155 

17481 

19545 

20164 

21228 

22581 

23500 

24489 

25394 

26125 

26489 

27292 

29754 

30185 

31469 

32737 

54594 

36271 

36739 

37306 

38354 

39419 

40033 

40755 

42379 



13635 
34661 



16948 16954 



6756 

7125 

10702 

11928 

13640 

14757 

15493 

16466 

17164 

17507 

19607 

20414 

21239 

22603 

23669 

24500 

25625 

26153 

26496 

27315 

29758 

30331 

31479 

33500 

34724 

36275 

36763 

37326 

38357 

39462 

40039 

40762 

42541 



14683 
36311 



6772 

7271 

10751 

11933 

13663 

14777 

15693 

16496 

17232 

17534 

19611 

20462 

21275 

22609 

23674 

24506 

25629 

26176 

26603 

27325 

29981 

30342 

31911 

33514 

34728 

36279 

36767 

37651 

39011 

39474 

40054 

40814 

43103 



16528 



24010 24088 24575 25182 32719 55518 54553 34599 36469 36553 40705 



( ■' 



CMT098.MCX 



C: M[]-C0NX(2) 
[3"MC3"CONX(A) 

R[rM[3-RB 

R[3"M[].AND.RB 

R[]"MC],ANDNOT.Q 

R[]"*M[].ASL.P 

RC3 HC3.ASR.-P 

R[3"M[].ASR,3 

R[3"*M[3.ASR.P 

RC3"MC3.BCDSWP 

R[3"M[3.CLR1B 

R[3'MC3.CLR2B 

R[3"*M[3.CLR3B 

RC3 MC3,FPL1T 

RC3'MC3. NIBBLE 

RC3"MC3.0R.(RB.RL.16) 

RC3'"M[3.0R.(RB.RR.16) 

RC3'ML3.0R.(RB,RR.SIZ) 

R[3'MC3.0R.Q 

RC3"M[3.0R.RB 
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RC] 
RC3' 



MC3.RL.2A 
'M[3.RL,9 



R[3 Mr3.RL.P 
R[3:ML3.RR.16 

RCl MC3.RR.2A 

R[3'M[3.RR.8 

RC3""Ml3.RR.P 

RC3~MC3.RR.PS 

Rr3'MC].SR.1 

R[3'M[3,XOR,RB 

R[3"M[3.XZ 

R[3"MC3<3"0>+RB 

R[3"NOT(MC3).AND.RB 

RC3"NOT(MC3.ASR.-P) 

RC3'PL MC3-RB 

R[3"PL"Q Q MC3 

R[3"PL"Q-Mr3 

RC3'PSC 

RC3IQ Q_D 

R[3 Q M[] 

R[]*Q-Mr] 

RCJ Q ((M[3+Q).SL.1).0R.1 

R[3"Q'0 

Rr3"'Q CONXd) 

RC3"Q"CONX(4) 

RC3"Q D 

RC3"0 0+RB+ALKC 

RC3*0'D Mn 

RC3"Q'E5iP(Mn) 



A0766 
A6A6 # 
A6A7 tt 
i,t^% ft 
A6A9 # 
/t650 # 
A651 ff 
4652 ff 
A653 tf 
A65A ff 
A655 ft 
A656 ft 
A657 ft 
4,658 ft 
A659 tt 

4660 ft 

4661 ft 

4663 ft 

4662 ft 

4664 ft 

4665 ft 

4666 ft 
31929 

4667 ft 

4668 ft 
40642 

4669 ft 

4670 ft 
24815 

4671 ft 

4672 ft 

4673 ft 

4674 tt 

4675 tt 

4676 ft 
^677 ft 

4678 ft 

4679 tt 

4680 ft 

4681 tt 

4682 ft 

4683 # 

4684 /f 

4685 ft 
34990 

4686 j!^ 

4687 tt 

4688 # 

4689 ft 

4690 tf 

4691 # 

4692 ft 

4693 # 

4694 tt 

4695 # 



20475 


21539 




9048 


16128 


21040 


21813 






22801 


29086 


33137 


36759 






9747 


20183 


41412 


9686 


9741 


9763 


18395 


18659 


19047 


9773 


9781 


12389 


27086 


28713 


28721 


35094 






28069 






17321 


17326 


4 5669 


6800 


7113 


7638 



34623 
24721 
16013 
21035 
22804 
31938 
33503 
35621 

8496 

11114 

27506 

26607 

6163 

18698 

18423 

26135 

17539 

18435 

38970 

23141 

41438 

13466 

9665 

13615 

6694 

9725 

35017 

14052 

19513 

46410 

9754 

46394 



24515 

13460 



24672 
24632 



8510 

12606 

27711 

27494 

27520 

18714 



35650 

9730 

41835 

14062 

19553 

46435 

12056 

46419 



22473 22630 



16654 



21597 
39028 



12410 
19060 
137U6 
28735 



7686 



21673 21686 24557 24718 



41418 
19070 
18290 
29545 



41433 



29549 41746 41755 41766 



7781 7786 7899 17527 



24678 24956 24979 25168 25249 28956 



40074 40079 40157 40162 40244 40336 



18702 
13312 
27941 
27945 
32445 
34387 



1875'* 
13323 
32466 

46996 



13355 
32 '.85 



13366 
34008 



13949 
42658 



40420 
13959 



31874 
40425 
13968 



31884 31923 
40609 40639 
13977 15A76 



26168 27682 

18447 20560 20564 20597 35908 56622 47613 47619 47695 

23292 



35659 
9834 

14073 
25253 
46460 
12140 
46444 



9839 17595 21010 21015 25620 

20103 



29457 34960 34977 



12962 13317 13954 15973 13990 15356 
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^Cl Q M[] 

^C: Q M[],X2.MM 

P[] Q Q-MC] 

RCl Q ZEXT(M[]) 

R[]'R5+1 

R[]'RB+C0NX(1) 

R[]"RB+C0NX(2) 

R[:lRBKONXCA) 

R[3 RB+C0NX.SI2 

RC]"RB+Q 

RC:_RB-1 

R[] RB-C0NX(2) 
R[3"RB-CONX(4) 

rcd'rb-conx.siz 
r[]'rb-d"alkc 
reTrb-m:: 
r[3_rb-mc]-pslc 

RED RB-Q 

RC: RB.AND.(M[J.RR.16) 

RC3"RB.AN0.(MC].RR.8) 

R[]'RB,ANDNOT.Q 

RLJ'RB.ASL.I 

RC]'RB.ASL.2 

RCD'RB.ASL.? 

RCl'RB.ASL.SIZ 

re] rb,0r.cme],a5l.p) 
re3 rb.0r.(mc].rl.16) 
re]'rb.or.(med,rl.?a) 
re:'rb.or.cme],rl.3) 

RE3 RB.0R.(ME3.RL.9) 

RE3 RB.0R.(ME].RR.16) 

RE3'RB.OR.(ME3.RR.?^) 

RE3'RB,OR.CHE3,RR.8) 

RE3"RB.OR.CME3.RR.SIZ) 

RE3-RB.OR.(ME3.XZ) 

RE3'RB.0R,C0NXC1) 

RE3"RB.0R.Q 

RE3"RB.OR.ZEXT(M[3) 

RE3 RB.RL.16 

RE3:RB.RL.8 

RE3 RB.RL.P 

RE3 RB.RR.24 

RC3 RB.RR.8 

RE3:RB.RR.P 

RE] RB.XOR.MINUSI 

RL3 RB.XZ 

RE] RBSP 

RE] RNUM 

RE3 RNUM MTFMPO.XZ 

RE]'SEXTTME3) 
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4696 
4697 
4698 
4699 
4700 
4701 
4702 
4703 
4704 
45038 

4705 # 

4706 tt 
i,707 ft 
27959 
4708 ft 
4709 
4710 
4711 
4712 
4713 
4714 
4715 
4716 
4717 
4718 
4719 
4720 
4721 
4722 
4723 
4724 
4725 
4726 
4727 
4728 
4729 
4730 
4731 
4732 
4733 
4734 
4735 
4736 
4737 
4738 
4739 
4 740 
47^1 
47A2 
4743 
4744 
4745 
4746 
25601 
42081 



ft 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

it 

tt 

it 

ft 

ft 

tt 

tt 

tt 

it 

ft 

ft 

tt 

ft 

it 

tt 

ft 

ft 

tt 

tt 

ft 

ft 

ft 

tt 

it 

it 

it 

it 



22715 
46528 

25098 

19394 

27303 

27275 

19738 

45136 

44424 

7737 

23056 

28030 

27992 

23144 

40718 

9066 

16010 

8726 

7733 

33134 

33131 

19207 

11458 

11803 

13342 

20518 

31178 

22751 

31175 

8150 

27970 

28401 

28217 

17587 

36012 

29097 

19199 

14649 

25161 

25001 

18738 

32888 

24983 

18663 

41457 

39497 

22098 

9485 

36258 

8897 

26088 



24715 
46533 



42603 

20418 

45245 

44527 

8100 

27097 

30400 

28017 

23295 



17581 
24565 



19211 
11816 
37479 
13346 



34607 
25262 
34304 

28021 
28411 
28945 



19203 
20219 

29734 
18742 
32893 
27674 



39500 
37862 
14716 

8903 
26099 



46538 



33959 34161 39117 



24644 
45564 
44623 
22988 
27136 
30488 



19219 
14645 

13374 



34613 



28971 
28942 
28962 



19215 
20233 



32906 
31166 



38761 
14744 

9269 
26417 



36891 
45800 
44717 
27540 
27177 
30521 



39341 

44889 

27182 
33948 



42652 

45031 

27186 
34354 



44454 

45147 

27258 
34358 



44544 

45523 

27264 
34696 



44640 
45772 
2727} 



44729 



27787 



44913 
27791 



28078 40778 



22748 27671 31853 31901 31944 33805 34550 34604 39082 



15161 
13986 



48027 



33175 
28978 
31947 



28982 
33164 



31860 31914 31932 32501 33167 



31857 31920 46915 



38922 
14857 

9274 
26423 



39152 
14872 

9279 
26439 



16915 16978 



9285 

31411 



9290 

31421 



9295 
31435 



11519 
32151 



11445 
36295 



11561 
41947 



CMT098.MCX 



[] TB 
C3-VA M[] 
[3""VA"RB+1 
[] VA RB-Q 
R[]"WDR 
RED-XB PC PC+1 
R[]"XB PC"PC+A 
RC]"XB PC"PC+I 
RC]"ZEXT(H[]) 



RC] ZEXTCM[]).SL,1 
R[]IZEXT(XB) PC^PC+1 



RC] ZEXT(XB) PC PC+2 

S<5=0>.NE.O? 

SAMESIGN(FLAG4)? 

SET ADOKFLAGO) 

SET A0D2(FLAG1) 

SET BOOT(FLAG MMNOINT) 

SET FLA60 



SET FLA61 



SET FLAG2 



SET FLAG3 



SET FLAG4 

SET FPA(FLAGO) 

SET FPD 

SET GFLOAT(FLAGA) 

SET MM.NOJNT 
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n 

ft 
ft 

ff 
if 
H 
ft 



ft 
ft 
ff 
ft 
ft 
ft 



47A8 

4749 

4750 

4751 

4752 

4754 

4756 

4758 

21131 

29808 

31891 

4759 ff 

4760 ff 
19663 
28691 
33146 
4762 # 
5217 
5218 
3756 
3757 
3758 
3759 
18197 
25889 
34178 
45899 

3760 ff 
21763 
27361 
31621 
41980 

3761 if 
21911 
27343 
37437 
42109 

3762 ff 

27066 
36332 

3763 ff 

3764 U 

3765 n 
27668 

3766 ff 

3767 # 
9329 
11260 
U341 
16867 
21536 
29655 
37834 



36125 

22446 

23884 

24572 

39722 

23017 

23154 

45451 

8146 

21243 

29854 

32158 

19524 

7198 

19668 

30205 

33571 

27979 

30356 

12348 

12062 

12155 

5647 

18216 

26176 

34274 

45909 

7377 

21853 

28618 

31662 

41991 

5430 

22004 

29644 

38156 

42644 

6386 

24541 

27379 

37345 

17096 
16006 
29924 

6481 

9341 

11480 

14721 

16876 

21604 

29711 

37^38 



39736 

23021 

23158 

45598 

15985 

21248 

30083 

33171 

41603 

17499 

19673 

30484 

33623 

28003 

13591 
12136 
13356 

5654 

18273 

26656 

37217 

46551 

7481 

21993 

28690 

31725 

42027 

6689 

24196 

30658 

38164 

42882 

6599 

25681 

28322 

37422 



17461 
30104 

7860 

9501 

11487 

14749 

16932 

21668 

29716 

38258 



23090 
23782 
45908 
17070 
22514 
30099 
33473 

18970 
19678 
30644 



13313 
15880 

6540 

18751 

27915 

37483 

47630 

9400 

22532 

28778 

32092 

42427 

6959 

25691 

30887 

38206 

42887 

9613 

25821 

28582 

38552 



21968 
30201 

8404 

9506 

11669 

14768 

16938 

21681 

2^122 

39086 



23464 
23844 

17454 
22525 
30174 
34619 

18975 
19683 
30668 



23848 28060 



17625 
22574 
30189 
34669 

18980 
19688 
30896 



17638 
22615 
30220 
36465 

18985 
19692 
30902 



20144 
22652 
30324 
36549 

18990 
23730 
30936 



20168 
22697 
30336 



18995 
23734 
30941 



30664 30673 30723 30946 



6670 
20099 
28347 
38615 

12580 

25629 

29571 

32902 

43052 

7161 

25899 

31119 

38279 

47635 

9618 

25832 

28805 

38556 



22435 
30351 

8527 

9726 

11677 

14773 

18721 

21698 

29991 

39821 



7138 
21971 
28533 
38621 

12642 

25862 

29873 

32951 

43074 

9382 

25911 

31508 

38578 

16655 
25842 
29473 
43023 



22622 
30480 

8558 

9736 

11688 

14778 

20176 

21790 

30042 

40870 



7552 
22007 
29907 
39123 

14504 
26619 
29892 
32970 
43092 
11629 
25925 
31719 
38699 

18371 
25851 
30276 
43028 



22666 
31469 

8732 

9742 

11916 

14783 

20570 

21801 

32812 

41500 



9153 
22580 
30193 
39369 

15376 
26771 
30253 
33036 
45915 
11645 
25935 
33530 
38706 

18678 
26703 
30378 
47560 



22716 
33553 

8915 

9749 

13168 

15320 

21116 

21870 

36308 

41539 



9158 
23556 
32379 
41434 

17529 

2mi 

30785 
33096 
46556 
18329 
26790 
37115 
38712 

21054 
26713 
31294 
47685 



8932 

9755 

13247 

15488 

21137 

21892 

36614 



20764 
24446 
30427 



19000 
23786 
30982 



13337 14841 15840 16615 47499 47504 



9558 
24499 
32790 
42911 

17630 
27182 
31008 
35702 
47680 
20900 
26794 
37120 
38717 

21063 
26734 
31305 



21106 
24456 
30438 



19004 
211'^2 
30990 



9564 
24532 
33727 
42933 

18314 
27186 
31020 
37237 
47809 
20930 
26842 
37130 
38722 

21165 
26744 
31539 



8982 

10752 

13773 

16768 

21233 

21896 

36766 



9044 

10766 

13798 

16809 

21254 

21988 

36874 



21126 
24876 
51430 



19658 
28686 
31032 



14499 
25728 
53738 
42953 

20800 
27257 
31C38 
41419 

21824 
27017 
37136 
38730 

22720 
26846 
33534 



23703 25620 26123 26472 



9049 

10776 

14316 

16824 

21454 

29650 

37335 



■/ ' 



CMT098.MCX 



SET MOPZERO(FLAGl) 

SET MUL1(FLAG2) 

SET MUL2(FLAG3) 

SET 0PZER0(FLAG3) 

SET 0VER(FLAG2) 

SET POPK(FLAG^) 

SET READ(FLAGI) 

SET REGINTCFLAGI) 

SET SAMESIGNCFLAGA) 

SET SIGN(FLAGO) 

SET STACK FLAG 

SET SUBCFLAG1) 
SET UNDER(FLAG3) 
SET V 

SET V SIGND CMP? 
SET WRITE(FLAGI) 
SHIFT SIZE? 
S1GN(FLA60)? 
SIGND CMP .NOT.IRO? 
SIGND CMP DEF? 

SIGND CMP? 



MICR02 1M(01) 28-N0V-83 16:30:3? 
Cross Reference Listing •- Macro Names 



9 
CLOKX 



Rev 13.00, Clock rate = 160ns 



Page 1346 



SIZEL] 



H 
ff 
U 

ft 
ft 
ft 
ft 



3768 
3769 
3770 
3771 
3772 
3773 
3774 
3775 
3776 
3777 
3778 
37990 

3779 ft 

3780 ft 

3781 ft 
42137 
5219 ft 
3782 
5220 
5221 
5222 
5223 
30625 
5224 ft 
15888 
21143 
29689 
40493 
47751 
3783 ft 
5799 
8147 
8320 
8436 
8564 
8695 
8824 
8946 
9072 
9203 
9286 
9409 
9580 
9652 
9774 
10830 
11335 
11697 
12237 
13246 
14315 
14750 
14977 
15526 
15828 



12963 
12958 
12978 
12057 
14696 

16030 
14873 
12700 
10992 
20966 
38034 
13146 

8950 
47566 

10739 

41306 

11012 

19399 

7107 

33610 

7032 

16996 

23469 

29731 

40622 

5545 

5817 

8240 

8332 

8440 

8590 

8709 

8851 

8982 

9099 

9208 

9291 

9415 

9590 

9687 

9^82 

11011 

11351 

11704 

12555 

13467 

14340 

14768 

15007 

15531 

15851 



12984 
13950 
13969 
12141 
15127 



13955 14965 



12716 
11102 
36288 
38271 
13222 



10746 

41409 

11021 

19405 

14689 

33615 

9027 

17245 

23694 

30575 

41958 

5563 

6591 

8245 

8351 

8459 

8596 

8727 

8857 

8986 

9148 

9213 

9296 

9424 

9595 

9693 

9829 

11015 

11446 

11776 

12560 

13674 

14430 

14773 

15014 

15556 

15875 



14042 
13319 
15152 



16638 17090 



11368 
36336 
38283 



15176 
17259 



11769 
36342 
38659 



47959 
17264 



37205 
39648 



10874 

11131 

15007 

33639 

9441 

19303 

24514 

30580 

41963 

5568 

6778 

8260 

8356 

8471 

8602 

8731 

8865 

8992 

9153 

9218 

9301 

9440 

9600 

9706 

9835 

11020 

11465 

11789 

12620 

13678 

14442 

14778 

15078 

15542 

15880 



11225 

11141 

15015 

34255 

9694 

19310 

24343 

30830 

41985 

5578 

6786 

8265 

8363 

8497 

8606 

8737 

8869 

8995 

9158 

9223 

9305 

9502 

9607 

9720 

9840 

11130 

11471 

11808 

12627 

13772 

14461 

14783 

15094 

15694 

15888 



11327 

11328 

16119 
34714 
11336 
19315 
24485 
31494 
42098 

5595 

6794 

8278 

8368 

8501 

8620 

8763 

8898 

9023 

9163 

9229 

9314 

9506 

9613 

9726 

10693 

11135 

11479 

11812 

12844 

13797 

14479 

14803 

15319 

15718 

15893 



48007 
17285 

37247 



11498 11711 23479 29986 32691 



11363 

11794 

16269 
35469 
11352 
19349 
26172 
33649 
42103 

5621 

6900 

8292 

8373 

8511 

8636 

8769 

8904 

9027 

9169 

9234 

9319 

9515 

9618 

9731 

10698 

11140 

11486 

11897 

12850 

13871 

14650 

14808 

15329 

15730 

15910 



48052 



37252 
35639 



16511 
35482 
12222 
19353 
28248 
34351 
46908 

5630 

6907 

8297 

8378 

8522 

8644 

8776 

8909 

9038 

9174 

9238 

9323 

9519 

9624 

9757 

10703 

11169 

11562 

11908 

12858 

13876 

14671 

14815 

15334 

15758 

15917 



37331 37427 37981 37985 



38540 41351 41443 42129 



16550 
46368 
12556 
19358 
28279 
35272 
46990 

5686 

6914 

8301 

8387 

8527 

8653 

8780 

8914 

9043 

9179 

9242 

9328 

9523 

9629 

9743 

10753 

11180 

11657 

11914 

13062 

14208 

14689 

14820 

15487 

15782 

15986 



28328 


29869 


30585 


46730 


46748 




13467 


15329 


15334 


21031 


21046 


21050 


28323 


28583 


28589 


38833 


40483 


40488 


47000 


47337 


47370 


5730 


5753 


5789 


7107 


7226 


8088 


8307 


8312 


8316 


8404 


8416 


8420 


8536 


8553 


8558 


8679 


8685 


8691 


8807 


8813 


8820 


8926 


8931 


8942 


9048 


9059 


9067 


9184 


9190 


9199 


9270 


9275 


9280 


9335 


9340 


9382 


9527 


9553 


9564 


9634 


9641 


9647 


9748 


9755 


9764 


10765 


10775 


10821 


11223 


11259 


11320 


11668 


11676 


11687 


11929 


11934 


12222 


13080 


13085 


13167 


14219 


14234 


'm254 


14711 


14722 


14734 


14826 


14948 


14953 


15494 


15503 


15509 


15800 


15817 


15823 


16014 


16019 


1g030 
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16033 


16074 


16549 


16568 


16825 


16850 


17019 


17031 


17303 


17455 


18240 


18244 


18721 


18733 


19249 


19291 


19395 


19400 


19578 


19589 


20220 


20229 


20318 


20327 


20585 


20590 


20709 


20718 


21050 


21107 


21446 


21457 


21611 


21618 


21805 


21812 


22049 


cJ057 


22545 


22556 


22716 


22917 


23703 


23756 


24240 


24257 


24769 


24793 


25103 


25172 


25796 


26089 


28171 


28249 


28632 


28809 


29155 


29163 


29397 


29421 


29706 


29731 


30083 


30099 


30272 


30285 


30531 


30535 


308.0 


30864 


31436 


31495 


32152 


32159 


32847 


32925 


33499 


33513 


34378 


34435 


35655 


35983 


36522 


36549 


37368 


37993 


38662 


38833 


40028 


40042 


40719 


40751 


41064 


41069 


41175 


41180 


41276 


41281 


41448 


41452 


41567 


41572 


41771 


41776 


41868 


41885 


42015 


42020 


42210 


42216 



16119 

16593 

16866 

17040 

17477 

18249 

18915 

19297 

19404 

19594 

20234 

20335 

20611 

20760 

21127 

21464 

21624 

21861 

22092 

22573 

22973 

23767 

24263 

24825 

25214 

26100 

28278 

28824 

29184 

29427 

29748 

30117 

30289 

30575 

30924 

31533 

32407 

32929 

33610 

34494 

36019 

36554 

37997 

38845 

40199 

40810 

41075 

41185 

41305 

41486 

41591 

41782 

41891 

42028 

42221 



16212 

16609 

16875 

17053 

17492 

18273 

19075 

19303 

19449 

19644 

20239 

20344 

20620 

20765 

21132 

21476 

21659 

21877 

22417 

22596 

23045 

23803 

24323 

24877 

25313 

26172 

28296 

28828 

29207 

29555 

29809 

30125 

30324 

30585 

30958 

31538 

32411 

32964 

33615 

34620 

36057 

3657? 

38001 

39002 

40371 

40853 

41082 

41192 

41314 

41489 

41600 

41786 

41900 

42033 

42242 



16217 

16616 

16893 

17071 

17535 

18279 

19097 

19310 

19455 

19727 

20248 

20424 

20630 

20768 

21142 

21482 

21674 

21884 

22428 

22614 

23102 

23812 

24376 

24937 

25319 

26212 

28323 

28831 

29227 

29566 

29841 

30130 

30336 

30609 

30963 

31744 

32434 

32969 

33638 

34670 

36160 

36631 

38005 

39006 

40383 

40990 

41102 

41206 

41322 

41494 

41604 

41801 

41916 

42038 

42248 



16268 

16638 

16932 

17081 

17556 

18287 

19109 

19315 

19519 

20109 

20257 

20433 

20640 

20815 

21147 

21527 

21689 

21900 

22462 

22632 

23182 

24190 

24447 

24949 

25326 

26345 

28328 

28836 

29234 

29570 

29855 

30174 

30356 

30618 

30973 

31864 

32442 

33011 

33649 

34714 

36255 

36684 

38009 

39054 

40483 

40995 

41107 

41214 

41328 

41499 

41608 

41806 

41922 

42082 

42258 



16474 

16642 

16938 

17089 

17588 

18291 

19113 

19336 

19525 

20115 

20265 

20441 

20650 

20820 

21209 

21530 

21705 

21907 

22467 

22653 

23258 

24201 

24457 

24968 

25382 

26419 

28418 

28849 

29257 

29574 

29869 

30189 

30373 

30625 

30978 

31892 

32455 

33030 

33783 

35271 

36296 

36776 

38039 

39061 

40488 

41000 

41113 

41225 

41333 

41504 

41613 

41821 

41951 

42098 

42275 



16487 

16741 

16949 

17100 

17626 

18314 

19117 

19342 

19538 

20145 

20274 

20454 

20660 

21026 

21218 

21538 

21711 

21920 

22477 

22660 

23306 

24205 

24480 

24998 

25402 

26425 

28584 

28865 

29276 

29619 

29910 

30214 

30377 

30709 

31072 

32037 

32463 

33041 

33952 

35360 

36360 

36812 

38168 

39097 

40493 

41006 

41120 

41232 

41341 

41525 

41619 

41825 

41948 

42102 

42281 



16497 

16754 

16955 

17243 

17638 

18321 

19121 

19349 

19544 

20154 

20283 

20468 

20669 

21031 

21244 

21550 

21726 

21965 

22497 

22683 

23310 

24215 

24485 

25036 

^5600 

26441 

28588 

28959 

29284 

29640 

29930 

30221 

30387 

30746 

31169 

32081 

32474 

33172 

33993 

35469 

36465 

36870 

38418 

39104 

40555 

41026 

41139 

41251 

41405 

41528 

41627 

41831 

41953 

42108 

42291 



16511 

16769 

16995 

17260 

18197 

18329 

19125 

19353 

19558 

20169 

20292 

20535 

20679 

21036 

21249 

21554 

21734 

21999 

22513 

22687 

23473 

24219 

24560 

25070 

25649 

26582 

28593 

29093 

29339 

29689 

29937 

30243 

30427 

30830 

31410 

32112 

32489 

33245 

34012 

35482 

36470 

36881 

38482 

39334 

40622 

41031 

41144 

41259 

41413 

41533 

41656 

41836 

41958 

42148 

42308 



16553 

16782 

17009 

17265 

18216 

18401 

19129 

19558 

19565 

20197 

20500 

20552 

20689 

21041 

21263 

21558 

21779 

22005 

22524 

22698 

23520 

24226 

24640 

25085 

25713 

26895 

28618 

29129 

29350 

29692 

30000 

30257 

30438 

30852 

31423 

32119 

32498 

33466 

34255 

35629 

36488 

37353 

38486 

39338 

40687 

41037 

41149 

41264 

41419 

41538 

41727 

41853 

41963 

42158 

42314 



16539 

16810 

17014 

17284 

18236 

18711 

19188 

19389 

19571 

20208 

20309 

20580 

20699 

21046 

21362 

21593 

21797 

22015 

22537 

22709 

23693 

24232 

24753 

25099 

25791 

21121 

28622 

29145 

29369 

29702 

30045 

30266 

30450 

30856 

31431 

32123 

32843 

35474 

34350 

35632 

36517 

37360 

38571 

39796 

40714 

41044 

41155 

41270 

41424 

41543 

41762 

41859 

41984 

42165 

42323 
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SL ibXTCMC]) WBRANGE? 

SL'Mf] WBRANGE? 

SLiC] 

SOFTIPR 

S0FTIPR-MCD.RR.16 

SPICR SPnICR 

STACK'FLAG? 

STEPC.GE.A? DECBY4 

STEPC CMC>2).SR.1 

STEPC (M[J+ZLIT0[]).SR.1 

STEPC"(SEXT(MC])+2).SR.1 

STEPC"CZEXT(MC])+C0NX(2)).SRJ 

STEPClH. 

STEPC 2 



STEPC 30. 

STEPC"6 

STEPC'O (MC]+C0NX(2)).SR.1 

STEPC'D'ME]-ZLITO[] 

STEPClDlM[].SR.1 

STEPC D RNUM ZLiTOCJ 
STEPC"D"SEXT7M[]).SRJ 
STEPC^wrDt-ZLlTOn 
STEPC'MCJ-REl 
ST£PC'H[]-ZLITO[J 
STEPC"MC].SR 1 
STEPC"MC]<3-)>. 
STEPC^'MCJ RlJ.PR.P 

r£Pc"MC]"zi ;to[] 

STEPr'MCD ZLf-'28C] 

STEP(.>L 

STEPC' Q MC.LShM 

STEPC'Q'RrJ.SR.1 

STEPC'RfJ.fiR.P 

STEPC'RCJ.SR. 1 

STEPC'ZLITOC] 



42357 
42565 
42920 
43236 
44505 
44674 
44805 
44973 
45234 
45466 
45652 
45862 
46069 
47018 
47370 

5225 # 

5226 tt 

4765 tt 
36251 

4766 n 
^67 
4768 
5227 
5228 
4770 
4771 

kill 

Uli^ 

28405 

4775 # 

9208 

37671 

iillt 

1,111 

t,m 

i.119 

4780 

32067 

4781 n 

4782 

4783 

4 784 

4 785 

4786 

4787 

4 788 

4789 

4790 

4791 

4 792 

4793 

4 794 

4795 

kl96 



ft 
» 
tt 
ft 
tt 
tt 
ft 
ft 
tt 



42375 

42570 

42965 

43242 

44508 

44679 

44841 

45026 

45239 

45471 

45663 

45880 

46075 

47052 

47382 

18198 

18656 

9669 

36615 

5927 

35275 

38827 

6233 

30844 

29828 



9179 

28742 

5897 

9269 

46U8 

21127 

7013 



46352 
29349 
29488 
26171 
30640 

38952 



25655 
26641 



7173 



42383 

42619 

42976 

43251 

44523 

44691 

44846 

45057 

45296 

45485 

45722 

45926 

46083 

47059 

47750 

18217 

20544 
37881 

35308 
38837 
37182 
30874 



9184 

35063 

6145 

9285 

47349 

21132 

7^67 



42388 
42625 
42985 
44373 
44534 
44694 
44860 
45079 
45301 
45490 
45727 
45932 
46170 
47082 
47781 
18274 

20548 
39468 



37189 
30931 



9218 

35313 

6159 

17522 

47393 

21244 

7275 



26192 
31048 



51522 
27356 



7949 



27360 
8008 



42393 
42629 
43006 
44378 
44538 
44709 
44865 
45084 
45314 
45508 
45741 
45948 
46175 
47150 
47866 
18286 

35408 
39484 



37491 39397 



42438 
42655 
43061 
44392 
44550 
44714 
44883 
45097 
45319 
45538 
45746 
45954 
46367 
47196 



42447 
42720 
43116 
44397 
44584 
44723 
44888 
45102 
45337 
45548 
45764 
45972 
46729 
47236 



18315 18330 



37219 
31057 



9223 
36027 
6255 
17639 

21249 
7283 



25608 25858 25863 26180 



35905 
41310 



38910 
32385 



9279 
36051 
6708 
35159 



9174 
26317 



35913 
47515 



39924 
32517 



9295 
36682 
6811 
35199 



9213 
26321 



42478 
i*2112 
43126 
44415 
44589 
44763 
44896 
45131 
45379 
45552 
45780 
46024 
46748 
47331 



36007 
47804 



39931 
32814 



9377 
36852 
6883 
35230 



9274 
26578 



30574 30589 30840 30883 30892 



42537 
42819 
43158 
44436 
44601 
44767 
44903 
45193 
45384 
45612 
45789 
46029 
46767 
47337 



36082 
47903 



12877 
39468 
6969 
35279 



9290 
26588 



42542 
42830 
43214 
44443 
44604 
44779 
44950 
45200 
45398 
45617 
45838 
46034 
46870 
47345 



42545 
42839 
43226 
44489 
44619 
44782 
44955 
45216 
45403 
45631 
45843 
46048 
46878 
47360 



13070 
39484 
7036 
35421 



42077 
27700 



7094 
35557 



42550 
42865 
43231 
44493 
44634 
44798 
44969 
45221 
45419 
45636 
45^57 
46053 
46908 
47365 



36088 36096 36120 



32823 35399 36020 39501 



20104 20531 



9169 
35669 



31517 32063 



14112 14500 14505 14665 14970 15775 35741 46763 
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SUB(FLAGI)? 

TB BAD PARITY 

TB'D + Zl 1T8C1 

TB^RL] 

TC?R 

TCSR~MC].AND.2LIT16[] 

TCSR~M[].OR,R[] 

TIMER? 

TOYCR D.X0R.ZLIT16E] 

TOYCR'D (M[].XZ).OR.R[] 

TOYCR"Mr].OR.R[] 

TOYCR MC3.0R,ZL1T16[] 

TOYCR'MC] MB-ZLITU.J 

T0YCR'ML]"ZLIT16[J 

TRAR 7L1TT6[] 
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TU58REGS 

TU58REGS 

TU58REGS 

TU58REGS 

TU58REGS 

TU58REGS 

VA<0>? 

VA D+R[] 

VA"D+R[]+1 



ME].AND.0LIT16[] 

M[].0R,i.uIT16C] 

MCD.RR.16 

MC] MB.RL.8 

RL]"0 

ZLIT16C] 



VA C^ZLITOr.] 

va'd-zlitoc] 

va"d.xor.zl:t16[1 

va'd d+zlit8c] invalidate tb 

VA"D'M[3+RC] 
VA"D"MC]-ZLIT0[3 
VA'D'MC] RC] 
VA"D"ZLlT0C] 
VA"D"ZLIT24r] 

va'mTempo r vA+ZLjr8[] 

VA'MTEMPO-pr 

VA"MTEMPC"PC + SEXT(XB)+2 PC PC*"" 

VA"MTEMPO'SEXT(Xe)+R[] PC PC+2 

vrMTEMP0"VA.AND,OLlT0C] 

VA'MTEMPO'ZEXT(MDR) 

VA"MTEf1P0~ZEXT(XB) PC PC+2 

VA'MCl 



VA M[]+CRrJ.ASL.SIZE) 

VA"M[]+C0NX(1) 

VA"MC]+C0NX(2) 

VA'MC]+C0NX(4) 

VA'M[]*0*1 

VA'MC3+REJ 



VA M[]*R[]0 
VA'MCO+ZLITOCJ 



# 

ff 
ft 
ff 
tt 

tt 

# 
ff 
tt 
tt 
it 
tt 



5229 

4798 

4799 

4800 

4802 

4803 

4804 

5231 

4806 

4807 

4808 

4809 

4810 

4811 

4812 

33095 

4814 ti 

4815 

4816 

4817 

4818 

4819 

5233 
4821 
4822 

52375 
4823 tt 

4824 

4825 

4826 

4827 

4828 

4829 

4830 

4831 

4832 

4833 

4834 

4837 

4836 

4839 

4840 

4842 

21916 

42748 

4843 tt 

4845 

4846 

4847 

4848 

4849 

56486 

4850 tt 

4851 tt 
21655 



tt 
tt 
tt 
tt 
tt 
tt 
tt 
ft 



tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 



13324 

47193 

35584 

35612 

5929 

55368 

35337 

8019 

35436 

35430 

35427 

36004 

55417 

35062 

5488 

38156 

5495 

5507 

35440 

5960 

5954 

8640 

25717 

25660 

5796 
20123 

35696 

21588 

28154 

5526 

35126 

5917 

5712 

43037 

43087 

43085 

5698 

43235 

45057 

15991 

21988 

42896 

16532 

7219 

30967 

20569 

15714 
36570 
29643 
20556 
21730 



13331 
47233 
35598 
35624 

35375 



36046 
35411 
5951 



35492 
45177 
26876 
25806 

21621 
20134 



21768 

6746 

36667 

35588 

43097 



17075 
22046 
42958 
20814 



18405 
37763 

20899 
21794 



35701 
37810 



35999 
5957 



35390 35393 



38109 
43185 
26899 
25868 

21874 



18718 
30118 
43147 
44522 



19148 
39884 

20929 
21808 



36678 
57816 



40249 40365 40441 40655 47204 47244 



55066 35078 35381 35385 35477 55817 55821 35825 



31752 
25872 



37482 
26593 



38770 
26645 



39179 
27048 



39189 
27704 



29213 29355 31527 



20098 
30:'15 
44**48 
44533 



19528 
40368 

21206 
21858 



21 ')07 
30447 
44908 
44708 


21668 
53506 
45251 
44713 


21681 
36643 
45558 


21701 
36785 
45794 


21790 
36888 


21870 
39086 


21892 
42706 


21216 
44567 


21662 
44596 


21725 
44618 


26337 
44629 


26341 


51336 


33496 


21458 
21905 


21453 
28353 


21467 
28337 


21471 
28660 


21542 
28665 


21546 
29697 


21615 
30630 
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VA MLD+ZLIT8C3 

VA'ML3"(RC].ASL.S1ZE) 

VA-MEXRCl.RR.S) 

VA"M[]"R:] 

VA'MCD-ZLITOC] 



VA Mr].AND.ZUTO[] 

VA"MCj.ANDN0T.ZL1T0[] 

VA"M[].0R,Q 

VA'^M[1,X0R,R[] 

VA'MC].XOR.ZLTTO[] 

VA'M[],X0R,ZLIT2A[J 

VA"MC] MB+ZLITOC] 

VA"MC]"MB+ZL1T8C] CLEAR CACHE 

VA-MCl^MB-1 

VA"MC] MB-ZL1T0C3 

VA'MCD-MB.ANO.RC] 

VA'MC]**Q 

VA"M[] R[] 

VA'MCl^RCl+CONXC^) 

VA'M[]"RC]-1 

VA"M[]'R[].OR.Q 

VA"PC+5FXT(XB)*2 PC PC*2 

VA"PC+SEXT(XB)+J PC PC+I 



VA Q 
VA"a Q D 

va*q d'd+zl1t8[] 
va"q~d"rcj 

VA"Q"Mr>R[] 

VA'RS RB"C0NX(2) RNUM.EQ.7? 

VA'RNIOM R[] 

VA"RNUM"RC] CLOBBER Q 

VA'RL] " 



VA R[] Q D 

VA'RC] Q'MCJ 

VA"RC]+(RC3.ASl .P) 

VA"rC]+1 

VA'R[>CONX(A) 

VA"RC]+CONX.SI/ 

VA'RCl+MCD.PTX 

VA"RC]-C0NXf1) 

VA'RC]-C0NX(2) 



30635 

32836 

37119 

38653 

A852 ft 

4853 

4844 

4854 

4855 

29684 

36303 

46951 

4856 ft 

4857 

4858 

-^859 

4860 

4861 

4862 

4863 

^864 

4865 

4866 

4867 

^^868 

4869 

4870 

4871 

4872 

4874 

44859 

45484 

4875 ft 

4876 

4877 

4878 

4879 

5234 

4880 

4881 

4882 

2532? 

30039 

40070 

4A697 

45750 

4883 ft 

4884 

4885 

4886 

4887 

4888 

4889 

4890 

4891 



ft 
ft 
ft 
It 



ft 
ft 
tt 
ft 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 



30713 

36136 

37129 

38721 

5659 

20819 

46907 

7183 

29721 

38916 

-^7808 

40327 

19064 

40330 

46918 

47090 

47161 

29842 

23060 
47336 

21521 

8127 

20530 

36293 

21434 

42797 

44372 

44949 

45611 

21678 

5749 

5726 

24831 

42402 

9498 

9510 

5887 

25363 

31719 

40095 

44785 

45942 

5611 

42597 

17550 

40722 



40300 
30359 



30755 
36315 
37135 
39725 



9778 

29726 

39759 



47097 
4/172 
29911 

23064 
47369 



8131 



21600 
42947 
44391 
44968 
45630 
21693 

37685 



42579 
14762 

5907 

25691 

34432 

40184 

45106 

46042 



40781 



40506 
30363 



30759 
36683 
37768 
39739 



12579 
30887 
39805 



50873 
36700 
37876 



30878 
36745 
38091 



12641 
30908 
39813 



16140 
30926 
39833 



40309 40515 40576 40593 



47108 
47207 



23562 



8135 



43202 
44488 
45078 
45721 
21801 



16284 
26670 
34489 
40207 
45172 



47298 
47218 



8139 



44504 
45096 
45740 
21896 



44583 
45192 
45837 
35130 



19733 
26674 
35135 

40260 
45210 



21232 
26678 
35884 
40595 
45225 



40531 40537 40630 



31348 
36781 
38112 



32395 
36808 
38213 



32399 
36853 
38228 



17159 
32384 
39948 



17168 
32482 
39959 



17172 
32511 
42788 



47247 47258 



44600 
45215 
45856 
35629 



44673 
45295 
45925 
40321 



44690 
45313 
45947 
42611 



14789 14794 16926 16942 



21253 
26682 
36861 
40439 
45479 



23248 
27341 
37775 
40636 
45593 



23555 
28109 
39329 
42743 
45625 



32403 
36871 
38278 



17176 
32813 
42938 



24808 24819 43032 47526 47341 



44762 
45378 
46028 



24854 
28121 
40049 
42891 
45640 



32828 
36882 
38561 



21102 
32822 
45785 



44778 
45397 
46047 



25113 
28208 
40059 
44511 
45706 



Page 1350 



32832 
37114 
38577 



29679 
33018 
46179 



44840 
45465 



25128 
29365 
40065 
44607 
45735 



CHT098.MCX 



VA R[]"C0NXC4) 

^/A"RC]"C0NX.S1Z 

\/A'RC]-MC] 

VA"R[:,ASL.SIZE 

VA"R[].SI2 RB"C0NX(2) 

VA'RCD.SIZ^RB-D 

VA"RC].X0R7Q 

VA"R[] D-C0NX(4) 

VAIRC3IMC] 

VA R[] M[]+C0NX(1) 

VA"RC3"MC]+CONX(2) 

VA"R[]"ML]+CONX(A) 

VA'RCD-MCD+RB 

VA"RC3"MC]-C0NX(A) 

VA"RC]"M[3-C0NX.SIZ 

VA"R[]'Q Q M[] 

VA"R[]^RB+T 

VA'R[]"RB+C0NX(1) 

VAlR[]lRB+CONX(A) 

VA RC] RB+C0NX.5IZ 
VA"R[]lRB-C0NX(1) 
VA RC] RB-C0NXC2) 
VA"R[]"RB-CONX(A) 



VA R[] R8-C0NX.SIZ 
VA"SEX7(XB)+R[1 PC PC*2 
VA"SEXT(XB)+R[] PC~PC+I 



VA VA+A 
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VA VA+A CLEAR CACHE 

VA"XB PC PC+A 

VA'XB+RCl PC PC+4 

VA"XB,XOR.RC!I PC PC +4 

VA"ZEXT(MC]) 

VA'ZEXT(M[])*R[] 

VA"ZEXT(MC])-R[] 

VA"ZEXT(XB) PC PC+? 

VA'ZEXT(X6)+RC!] PC PC + 1 

VA"ZEXT(XB)-Rr] PC'PC+I 

VA"ZEXT(XB)-RtJ PC PC*? 

VA"ZfXT(XB).X0R.(Rr].RR.8) 

VA'ZNTOL] 

WB<0>? 



PC 



A892 tt 


20195 






















A893 tt 
























A 89 A tt 


21111 


33945 




















A895 ft 


44804 






















A896 tt 


42776 


42782 


42925 


42931 


43072 














4897 tt 


42864 


4iv05 




















4898 tt 


^ /\ ^ f\ f\ 






















4899 tt 

4900 tt 


20190 
5760 


6871 


6875 


20203 


20745 


21442 


21512 


21535 


21584 


21650 


22772 


29578 


29615 


29831 


31133 


38492 
















4901 tt 


20734 






















4902 tt 


20738 






















4903 tt 


21449 


21551 




















4904 tt 


18692 


21881 




















4905 tt 


37678 






















4906 tt 
























4907 tt 


21762 


21852 




















4908 tt 


23115 


23119 


23265 


25269 


23540 


25544 


23888 










4909 ft 


34368 


34446 


54450 


54509 
















4910 tt 


5546 


21272 


23196 


23201 


23324 


23329 


23825 


23833 


23838 


36878 


39335 


40774 
























4912 ft 


40713 






















4913 ft 

4914 ft 

4915 tt 


42557 
5552 






















8455 


8467 


19659 


19722 


20444 


20503 


20508 


20513 


21152 


21158 


^A^41 


■^6^57 


56R17 


57550 


57556 


37564 


37980 


37989 


38566 


38658 


38775 


39166 


59184 
4917 tt 


44367 


44855 


45185 


45290 


45375 


45460 


45607 


45717 


45832 


45919 


46023 


4919 it 


42792 


42942 


43197 


45207 
















4921 ft 


44577 


44596 


44507 


44605 


44693 


44781 


44845 


44864 


44972 


45101 


45199 


45220 


45500 


45518 


45385 


45402 


45470 


45489 


45616 


45635 


45726 


45745 


45842 


45861 


45931 


45955 


46033 


46052 
















4922 ft 


5654 


5680 


5752 


5790 


5800 


8411 


8532 


9055 


9063 


9760 


9769 


978/ 


9804 


11922 


14798 


15550 


15719 


15758 


16020 


16035 


16218 


16610 


16617 


16641 


16776 


16888 


17009 


17013 


17018 


17039 


17081 


17089 


17260 


17265 


17284 


18409 


18415 


18417 


18702 


18726 


20543 


20581 


20586 


20591 


20612 


20621 


20631 


20641 


20651 


20661 


20670 


20680 


20690 


20700 


20710 


20719 


20761 


21461 


21527 


21708 


28159 


29397 


30930 


36705 


36711 


36719 


36755 


36758 


36762 


36865 


36926 


56932 


56958 


39649 


39692 


39821 


59828 


40038 


40380 


45509 


45522 


45541 


45653 


45765 


45774 


45973 


46070 


46078 


46767 


46875 


47056 










4923 tt 


5997 


35520 




















4924 ft 


44582 


44850 


45205 


45305 


45388 


45475 


45621 


45731 


45847 


45936 


46038 


4925 tt 


44592 






















4927 tt 


46882 


46889 


47008 


















4929 ft 


42719 


43225 


45250 


47018 
















4950 # 


29162 


29275 


38167 


















4951 tt 
























4952 -C 


42767 


42916 




















4936 ft 


24195 






















4958 * 


46989 






















4940 # 


46999 






















PC + 1 


4934 tt 


47015 




















4942 ft 


46165 


46814 


46851 


47139 
















5257 # 


5581 


5589 


5395 


5587 


7132 


26130 


26496 


27425 


27454 


27677 


28258 


29495 


29500 


29571 


30606 


30641 


30832 


30884 


30893 


31049 


31482 


3V^35 


31559 
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W8<1-0>.NE.O? 

WB<1-0>? 

WB<31-30>? 



WB<5"0>? 



WB (DK0NX(1)).SR.1 

WBl(MC3 R[]).RR.^ 

WB (MCl+ALKO.BCD 

WB"(MC]+R[]).BCO 

WB"(M[:-RC]).BC[) 

WB"(MC]-R[3-ALKCJ.BCt) 

WB (M[J.AND,ZL1T0L]).SR 

WB'(R[J M[1).Rl .P 

WB~(RC] M[]).RL.P5 

WB"(R[]+Q).SL.l 

WB",N0T.(M[D.RR.''6) 

WB'.NOT.(M[].RR.P) 

WB'.NOT.Q 

WB"0-CONX(1) 

WB'ATCR 

WB'D 

WB"DtALK.C 

WB"D+ZLirO[] 

WB'D^ZL ITl6ri 

WB"r-Ot IT^ACJ 

WB'D-PL 

WB"D-Q 

WB'D-RCJ 

WB'D-ZLHOf] 

WB'D.AND.71 HOC] 

WB"D.AND.ZLin6[:: 

WB"D.AND.ZLlT24n 

wb"o.andnot.zi.ito[:j 
wb"d.xor.r[j 



32085 

41698 

A2411 

42763 

5239 ft 

24820 

5238 # 

37228 

524? it 

8122 

13623 

17621 

23569 

24802 

27264 

29938 

34846 

35152 

35244 

35787 

36255 

40399 

5243 tt 

32135 

35320 

38823 

4944 tt 

4945 

4946 

t,9U7 

4948 

4950 

4951 

495Z 

4953 

4954 

4955 

4956 

4957 

4958 

4959 

4960 

4961 

4962 

4963 

4964 

4965 

4966 

4967 

4968 

4969 

4^70 

^971 

4972 



tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

it 

tt 

it 

it 

tt 

it 

it 

tt 

tt 



35039 

41703 

42427 

42912 

6586 

25113 

6749 

58293 

6608 

8178 

13652 

20481 

23573 

24925 

27275 

30226 

34850 

35160 

35261 

35795 

36631 

40532 

6483 

32550 

35348 

38928 

27889 

33562 

27195 

7799 

25884 

25895 

18723 

18734 

892b 

35319 

38087 

35098 

31673 

38556 

8936 

8919 

33060 

L5185 

19468 

18249 

15333 

22461 

16118 

21867 

41354 

35204 

26110 

46735 



35074 
41728 
42435 
43053 
20111 
34991 
6868 

7180 

9410 

13683 

20604 

23725 

24959 

27827 

30997 

34900 

35164 

35280 

35806 

37336 

40538 

6773 

33060 

35759 

39016 



7818 

25890 

25900 



41984 
35347 
38209 
35102 



8946 

41957 

33064 

19477 

15508 

23957 



35102 
41787 
42439 
43198 
20117 
35000 
7722 

7203 

9787 

13707 

20725 

23829 

25046 

27834 

31001 

34904 

35173 

35304 

35830 

37419 

41378 

6896 

33065 

35977 

39049 



28090 
41962 



19482 
15530 
24061 



39478 
41807 
42443 
43203 
23074 
35009 
21972 

7223 

9809 

14678 

21282 

23898 

25091 

27844 

31007 

34968 

35186 

35423 

35846 

37658 

42683 

20225 

33563 

37666 

39147 



41461 
41826 
42465 
43208 
23115 
35018 
24693 

7615 

9813 

14992 

22537 

23957 

25357 

27885 

31019 

35043 

35191 

35465 

35869 

37705 

27145 
33643 
37868 
39158 



15535 
24365 



24485 
27827 



26464 31111 31455 



41490 
41869 
42530 
46822 
23248 
35098 
27112 

7627 

11657 

15352 

22939 

24027 

27097 

28563 

31025 

35047 

35196 

35474 

35877 

38102 

28038 
33664 
38367 
41561 



25906 25912 25919 25926 



35976 36822 



32550 52586 41969 



41529 
41901 
42558 
46838 
23265 
36328 
27889 

7635 

11799 

15793 

23085 

24061 

27136 

29116 

32682 

35059 

35200 

35539 

35881 

38400 

28160 
33777 
38408 
46402 



27834 27844 



41614 
42217 
42598 

23669 
38083 
32586 

7676 

12332 

16204 

23225 

24115 

27178 

29A63 

33903 

35071 

35209 

35558 

35889 

38467 

29124 
33810 
38453 
46427 



41643 
42259 
42626 

23884 
33210 
33510 

7796 

12342 

16263 

23253 

24365 

27183 

29555 

33993 

35087 

35218 

35636 

35901 

39354 

29415 
34720 
38476 
46452 



41664 
42324 
42644 



7815 

12353 

16487 

23357 

24520 

27187 

29877 

34004 

35140 

35231 

35640 

3594A 

40055 

29575 
34983 
38533 
46487 



41693 
42398 
42667 



23969 24809 
34355 34688 



7908 

13586 

16492 

23479 

24655 

27257 

29931 

34842 

35148 

35235 

35764 

36038 

40141 

32049 
35252 
38767 







WB'fPA 
WB"M[3 



CMT098,MCX 



IB D.XOR.ZLITOC] 
lB'D.yOR.ZLlTI6[] 
IB-D.X0R.ZLIT?AC] 
;B"tXP(M[]) 



MICR02 1M(01) 28-NOV-83 16:30:35 

Cross Reference Listing - Macro Names 



N 



9 
CLOKX 



Rev 13.00, Clock rate = 160ns 



Page 1353 



Q 2EXT(MB) 



WB M[] PL MB.M5S 

WB"MC]+63""PL 31 WB</>E:QO? 

W^-MCD+CONXCT) 

Wb*M[3 + PSLC 

WB"MC]+Q 

WBIMC3+Q+PSLC 

UB MC3+RCD+ALKC 

WB"MC]+R[3+PSLC 

WB"MC.1 + ZLIT0C] 

WB'M[]-(MB.CLR?B) 

WB"MC3-(R[3.X2) 

WB^MCD-l 

WB"MC3-PL 

wbIm[:-pslc 

UB M[]-Q 

WB"MC]-Q-PSLr 

WBlM[]-R[l 

WB MC3-RC3-ALKC 
WB"MC]-ZLITO[] 



WB MC]-ZLlT8n 

WB'MCD.ANO.CONXd) 

WB'MC].ANn.CONX(^) 

WB'MLJ.AND.rONX(4) 

WP'MCJ.AND.OLITOl.1 

WB"Mr].AND,Q 

WB"M[3.AND.R[] 



W0"MC3.ANt).Zi.IT0[] 



WB MC].AND.7LIT1?[.1 
WB*ML].AND.ZLin6[J 



A975 ff 
497A tt 
A975 tt 
A976 tt 
15393 
A977 tt 
A978 if 

4979 tt 
9424 
23569 
28764 
32049 
34982 
35172 
35422 
35805 
37657 
40390 

4980 tt 
5244 
4981 
4982 
4983 
4984 
4985 
4986 
4987 
4988 
4989 
4990 
4991 
4992 
4993 
4994 
4995 
21475 

4996 tt 

4997 tt 
29868 
35468 

4998 tt 
4999 
^000 
5001 
5002 
5003 
5004 
5005 
19241 
20626 
21951 
29/15 
34145 

5006 tt 

5007 tt 



tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 



tt 
tt 
tt 
tt 
tt 
tt 
tt 



30498 30734 



39375 

10683 

15480 

11224 

16851 

5388 

16515 

23573 

29124 

32135 

35042 

35190 

35464 

35829 

37666 

40854 

18230 

9770 

41504 

9055 

8565 

28257 

28S62 

32941 

36254 

39111 

35271 

4154" 

5741 

8736 

5806 

21553 

7106 
29876 
35481 
24683 

7^17 
7548 
6498 

8239 

8244 

6507 

20349 

20636 

31978 

30247 

36478 

11768 

5499 



10738 
15724 

16931 

5392 

19348 

23969 

29542 

32857 

35046 

35195 

35473 

35845 

37704 

41138 

18235 



14238 



28773 
32947 
36630 



9063 

8265 
21557 

7614 

30584 

37697 

24 796 

732S 

7356 



1^082 

24/63 

7165 

20354 

20646 

22011 

31012 

36495 

11780 

5715 



30780 
10/45 



6647 

20603 

24635 

29663 

33046 

35058 

3:)199 

35539 

35868 

37755 

41143 



35251 



11010 
22916 

7626 

30624 

39274 

24801 

7353 

7364 



19086 

25064 

7230 

20359 

20656 

22020 

31061 

36562 

20175 

5823 



10808 10909 10914 10976 10981 11092 11121 15313 



6861 

20724 

24655 

29674 

33082 

35070 

35208 

35557 

35876 

37776 

41148 



11135 
24519 

7634 
33609 

24834 
7341 



42274 

35168 

7376 

20364 

20666 

27331 

31587 

36579 

7962 



6990 

21715 

24925 

29949 

33809 

35074 

35217 

35616 

35880 

38399 

41154 



11180 
27884 

7675 
33614 

2495^ 



36722 

7480 

20369 

20675 

27796 

31649 

42694 

8030 



7180 

21771 

26348 

30369 

34020 

35086 

35230 

35635 

35888 

38408 

41346 



11464 
29688 

7907 
33637 



36748 

8067 

20374 

20685 

28476 

32628 

47573 



7694 

21994 

27427 

30606 

34841 

35139 

35234 

35639 

35900 

38466 

41423 



19314 
29730 

7973 
33648 



25045 25090 



39346 

8198 

20378 

21603 

28499 

32638 



7698 

22939 

28554 

30648 

34845 

35147 

35243 

35759 

35943 

38476 

42666 



19398 
41921 

8075 
34713 



42280 
12636 
20383 
21664 
28597 
32686 



7721 

23225 

28606 

30832 

34849 

35151 

35260 

35763 

36038 

39354 

46566 



19557 
4V/30 

8079 
34890 



42290 
14700 
20388 
21697 
28792 
32915 



326^.4 32706 32937 36904 



8278 

23357 

28636 

30836 

34886 

35159 

35279 

35786 

36527 

39364 

47352 



15087 
20607 
21786 
28796 
52919 



9415 

?3479 

28640 

30848 

34967 

35163 

35303 

35794 

37419 

39644 



19593 21045 



24707 29115 
34899 3A903 



19256 
20617 
P1888 
29710 
33026 
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iwe MCJ.AND.ZIIT^OL] 
J83M[].AND.ZLIT?4n 

WB M[].AND.7LiTA[] 
WB"MC].AND,ZLIT8n 

WB MC3.ANDN0T.ZLIT0C] 

WB'HCLANDNOI.ZLlT2A[3 

WR'MC).ASR,-P 

WB"M[].ASR.P 

WB'MCJ.BCDSWP 

WB"M[1,CIR?B 

Wb"MCl.UR.H[] 

WD*'M[].RR.16 

WB"MC].RR.2A 

WB"MC].RR,4 

WB"MC].RR.8 

WB"MC].RR.P 

W8"M[].VPN-R[] 

WB"MC].XOR.Q 

WB'MCJ.XOR.Q Q (Q.SIJ).ORJ 

WB"M[],XOR.Q Q'Q.RlJ 

WBlMCl.XOR.Rr]" 

WB MCl.XOR.^LlTOn 



wB M[].X0R.7l ITSn 

WB'M[J.XZ.MM 

W8"N0T(ML].ASR.-P) 

WR'PL*? 

Wfrf-^SL 

WH'U 

WB"u Q MCI 

wb"u-d' 

WB*Q-«[ 1 
WH"U-RC1 
WB'Q M[ J 

wb'rRum 

WB"R[] 



WB PfD+O 

WB^RLjn 

WB"RC]-0 

WB"RC]-CONX(A) 

WB'RCl-0 

W8'RC3-MC] 

WB"R[]-Q 

W8"RC]-XB PC PC*^ 

WB"RC]-ZEXT(nC3) 

WB'R[]-ZEXr(XB) PC PlH 

WB'RfJ.AND.Q 

WB"RC].NOTAND.Q 

WB'RCJ*OR.(MC].ASR."P) 
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5008 tt 

5009 tt 


2053Q 


20750 


20954 


32654 


32670 


32991 


32996 


37693 


37718 


37736 


37743 


37830 


37844 






















5010 tt 


20393 


20398 


20403 


20408 


20695 


20705 


20715 








« '^ 4 4« *» 


5011 tt 
i.7757 

5012 tt 


7372 


11811 


12559 


14733 


15071 


20572 


21384 


21394 


32634 


32701 


42113 


15996 


16990 


17237 


19153 


25611 


29821 


34837 


34863 








5013 tt 


29659 


29669 


32861 


32878 


32883 


33051 












50U tt 


9702 


Q7i: 


9795 


















5015 tt 


55213 






















5016 tt 


32535 


52554 




















5017 tt 


32978 






















5018 tt 


9816 


9820 


33077 


















5019 tt 


32963 


32963 




















5020 tt 
























5021 tt 


6482 






















5022 ft 


39015 


39048 


3914t> 


















5023 tt 


38101 


41V-',' 




















5024 tt 


40482 


40487 


4049? 


40621 
















5025 tt 


5693 


21958 


30689 


30695 


46593 


47375 












5026 tt 


46482 






















5027 tt 


46572 


46579 


46586 


















5028 tt 


30699 


36030 


46604 


46611 


46618 


46625 


46638 


46645 


46651 


46658 


46671 


466/8 


46685 


46692 




















S029 # 


6228 


6280 


6?84 


6298 


6512 


6326 


6340 


6?54 


6368 


6382 


6396 


6410 


6424 


6463 


6470 


6477 


7313 


7321 


7329 


7537 


7344 


7352 


7360 


7368 


7643 


764 7 


7713 


7717 


7745 


7849 












5030 tt 


7054 


7058 


7070 


7082 


35455 














S031 tt 


15398 






















50)2 # 


9710 


9799 


9845 


















5C53 ff 


20224 






















5054 # 


41560 


41641 


41662 


4169. 


41696 


41701 


42082 










50^5 # 


19302 


22730 


35607 


35655 


41775 


41785 












50'!>5 tt 
























5037 /^ 


15328 


15502 


15525 


15541 
















5038 # 


8260 


19404 


41915 


















5039 tt 


19352 


42097 




















5040 # 


9038 






















5041 tt 


5380 


7132 




















5042 # 


8992 


16203 


16262 


20479 


23075 


23702 


24576 


25357 


27112 


27145 


27tll 


28086 


28278 


29748 


33509 


33642 


53776 


34555 


^4688 


56522 


39478 


40199 


40555 


41460 


42411 


42550 


42802 


42952 


43091 


46598 


46652 


46665 








5043 tt 
























5044 # 


8995 


18685 


18688 


"36517 
















5045 tt 
























5046 tf 

5047 # 

5048 tt 


23085 


23253 


23725 


23829 


24027 


24115 












11015 


11019 


11169 


18320 


19309 


19518 


19588 


21049 


22972 


25811 




5049 # 


19357 






















5050 tt 


24073 


24155 




















5052 -V 


23766 






















5053 # 


24082 


<:'4128 




















5055 tt 


19173 


19177 




















5056 * 


35259 






















5057 tt 


9825 























^B R[].RR.16 

^B-RCD.RR.a 

^B"RC].RR.S1Z 

WB^RCl.SR.SdF MDR IS 0) 

WB"RC].XOR.Q 

WB*SEXT(M[])-Q 

WB"SEXT(M[]).ANONOT.ZLITO[] 

WB""SEXT(XB) PC^PC + 2 

UB*SEXT(X9)"R[!I PC PC + 1 

WB-SEXT(XB).XOR.MlFlUSl PC^PC + 1 

WB"SEXT(XB).X0R.MINUS1 PC.PC+2 

WB-XB-RQ] PC PCH 

WB*"ZEXT(MC]) 

WB'"ZEXTCMC])-R[] 

WB"ZEXT(MC]).AND.RC] 

WB"ZEXr(XB) PC PC+1 

WB~ZEXT(XB)-<Rr].RR.16) PC PC+2 

WB"ZEXT(XB)-R[] PC PC+1 

WB*"ZEXT(XB)-RC] PC.PC + 2 

WB"ZL1T0C]-M[3 

WC5 DISABLED? 

UDR UNROT(M[].0R,ZUT2AC]) 

WDR"UNROT(R[D) 

WRITE 
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WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 



(M[] R[]).RR.A 

-MC] 

-Q 

CVTNPCMC]) 

CVTPN(MC.l) 

D+RCl+ALKC 

D.OR.ZLIT28CJ 

ML] 



WRITE 
WRITE 
WRiTt 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 



MCl+PSLC 

M[]*Q 

MC]+a+PSLC 

MC3-PSLC 

MCl-Q 

MC]-Q-PSLC 

MC3.AND.ZLIT0C1 

MEJ.ANDrjOT.O 

M[].ANDNOT.R[] 

MC].ANDN0T.ZLIT8LJ 

MCJ.OR.O 

M[].OR,R[] 

ME]. OR. ZLITOLJ 

M[].0R.ZLIT^8C] 

MfJ.RR.P 

MCD.SL.1 



5058 

5059 

5060 

5061 

506? 

5063 

506A 

5065 

5066 

5067 

5069 

5071 

5073 

5075 

5076 

5077 

5078 

5079 

5081 

5083 

5085 

52A6 

5087 

5088 

3797 

21711 

3798 ft 

3799 

3800 

3801 

3802 

3803 

3804 

3805 

8869 

23310 

30856 

56560 

A2570 

3806 # 

3807 

3808 

3809 

3810 

5311 

3812 

3813 

381 .4 

3815 

3816 

3817 

3818 

3819 

5820 
3821 



a 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 

it 
ft 
ft 
ft 
ft 
ft 



32085 
38366 
34719 
16A86 

•'SAOO 

"98 

1 

-2 



5467 

23984 

29570 

29554 

24225 

26302 

7031 

23978 

13682 

39216 

40179 

39729 

5563 

21812 

30745 

14772 

8375 

30708 

30355 



6900 

14767 

28171 

30860 

56776 

46878 

41499 

23473 

8557 

41538 

41884 

8731 

28617 

42307 

37552 

20453 

42241 

2882^ 

41215 



38452 



45056 

46423 46448 

33465 



24047 
29574 

24231 24256 



23983 24039 



30225 

39264 

40217 

39743 

5568 

32964 



21624 
30923 



6907 

19643 

28593 

30864 

36812 



41852 



38570 



39294 

40232 

39816 

5630 

32969 



21726 
30957 



6914 

19726 

28622 

32843 

37360 



24262 
24313 



24342 



8291 
46870 



16931 
47144 



1 9291 1 9297 1 9389 21457 21 538 2161 1 



50962 30972 30977 



7226 
20197 
28652 
52847 

37368 



8459 

20424 

28809 

32925 

38005 



8471 

21464 

28831 

32929 

38482 



8501 

21482 

30125 

33011 

38486 



8606 

21618 

30130 

33030 

38662 



8695 

21705 

30289 

33040 

42393 



8780 

25258 

30535 

34435 

42550 



8824 

23306 

30852 

34494 

42565 



28827 28835 30265 50271 30284 
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JRITE M[].XOR,Q 
^RITE M[].XZ 
WRITE NOTREG 
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WRITE Q 

WRITE Q.NOT 

WRITE (Q.SL.l).OR.I 

WRITE Rf] 



WRITE R[:+CONX(A) 
WRITE R[]-D-ALKC 
WRITE R[]-M[] 
WRITE ROMCD-1 
WRITE XB PC PC+1 
WRITE XB PC"PC+4 
WRITE ZLlTOrD 

WRITE(FLAGI)? 

WRITE. LONG 

WRITE-LONG D 

WRITE. LONG M[].ANDNOT.Q 

WRITE. LONG MCD.OR.Q 

WRITE. LONG. NOTRAP 

WRITE. NOTRAP 

WRITE. PHY 

WRITE. PHY M[] 

WRITE. PHY RC3 

WRITE. SECOND 

WRITE. SECOND. UL 

WRITE. UL HCD 

WRITE. UL MCD+Q 

WRITE. UL M[].ANONOT.Q 

WRITE-UL HCD.ANDNOT.ZLITOCJ 

WRITE. UL MC:i.OR.Q 

WRITE. UL MC].0R.2LIT0CJ 

WX(SIZ).EQ.O? 

WX.EQ.O? 



3822 # 

3823 # 
382A tt 
8685 
9319 
9736 
10753 
11704 
U315 
1675A 
18278 
A1005 
A1280 
42210 

3825 # 

3826 # 

3827 * 

3828 # 
20327 
30045 
47059 

3829 ft 
3830 
3831 
3832 
3833 
3835 
3837 
38009 
5247 tt 
3838 
3839 
3840 
3841 
3842 
3843 
3844 
3845 
3846 
3847 
3848 
3849 
3850 
3851 
3854 
3852 
3853 
5248 
5249 
6007 
6411 
7334 
7746 
9717 
18236 



38039 

8350 

8709 

9328 

9742 

10765 

11776 

14340 

16769 

18291 

41025 

41566 

42221 

5578 

8362 

47359 

20229 

20335 

33952 

47331 

21147 

21733 

41191 

5671 
20468 

11923 

18722 

18711 

19116 

19108 

40216 

39673 

40178 

36875 

36857 

39687 

39677 

22015 

8652 

19128 

26211 

19124 

21997 

8927 

5335 

6229 

6425 

7342 

7850 

11466 

19087 



8357 

8769 

9336 

9749 

10775 

11789 

14721 

16781 

19449 

41036 

41571 

42620 

5595 

47381 
20239 
20344 
37993 



19120 
19112 
40231 
39683 

36885 
36899 
39730 



22002 

5500 

6281 

6499 

7349 

7924 

12637 

19154 



8403 

8813 

9340 

9754 

10821 

11897 

14749 

16810 

21036 

41043 

41627 

42630 

8420 



20248 
20433 
37997 



8415 

8857 

9514 

9764 

10830 

11908 

14803 

16825 

21041 

41063 

41656 

9501 



20257 
20441 
38001 



8435 

8914 

9518 

9774 

11?59 

11914 

14808 

16866 

21361 

41074 

41762 



20265 
23045 
42375 



8441 

8931 

9522 

9782 

11479 

11929 

14815 

16875 

21550 

41081 

41771 



20274 
23102 
42383 



8521 

8942 

9526 

9834 

11486 

11934 

14820 

16893 

21805 

41101 

41820 



20283 
23182 
42537 



8526 


8535 


8986 


9044 


9687 


9721 


9839 


10693 


11668 


11676 


13167 


13246 


15319 


15487 


16949 


16955 


21900 


30000 


41112 


41119 


41830 


41836 



20292 
23520 
42545 



20300 
29692 
46170 



8596 

9049 

9725 

10698 

11687 

13772 

15494 

18241 

40989 

41258 

41859 



20309 
29702 
46175 



39817 



36911 
39744 



36929 36935 36941 



22057 22092 



5540 

6285 

6508 

7357 

7974 

14734 

19178 



5574 

6299 

7055 

7365 

8068 

15162 

19237 



5636 

6313 

7059 

7373 

8076 

15170 

19469 



5682 

6327 

7071 

7378 

8080 

15504 

19478 



5694 

6341 

7083 

7482 

8199 

15510 

19483 



5742 

6355 

7166 

7695 

8920 

15698 

20177 



5785 

6369 

7231 

7699 

9698 

15997 

20350 



5807 

6383 

7318 

7714 

9703 

16461 

20355 



8620 

9072 

9730 

10703 

11697 

13797 

16741 

18245 

40999 

41269 

41891 



20318 
29706 
47052 



21906 21919 



25713 26895 28296 30373 30377 30387 30531 30609 30618 31744 
18753 



5947 

6397 

7326 

7718 

9711 

16467 

20360 
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WX.NE.O? 



WX<15-0>.NE.O? 
WX<31-16>.NE.0? 
WX CONX.Sl^ 
ZE5(T(M[3).EQ.0? 



20365 

20608 

20955 

2199A 

23531 

2A227 

28090 

30249 

30948 

33673 

352U 

36749 

41969 

46423 

46598 

46679 

47098 

5250 H 

7330 

9800 

14701 

20598 

24092 

25837 

27196 

28765 

30781 

32707 

33046 

37831 

48037 

5240 # 

5241 # 
5089 tt 
5252 H 



20370 


20375 


20618 


20627 


21385 


21395 


22012 


22021 


23536 


23702 


24233 


24308 


28477 


28500 


30499 


30648 


30983 


30991 


33677 


34021 


35240 


35456 


37694 


37698 


41973 


42114 


46448 


46472 


46605 


46612 


46686 


46693 


47109 


47162 


5468 


5716 


7338 


7345 


9817 


9821 


15072 


15088 


20751 


21716 


24107 


24258 


25885 


25889 


27332 


27427 


28774 


28793 


31456 


31588 


32857 


32862 


33050 


33078 


37845 


39275 



20216 
35299 
16849 
9706 



20379 20384 20389 20394 20399 20404 

20637 20647 20657 20667 20676 20686 

21604 21665 21698 21787 21814 21868 

22468 22478 22633 22684 22688 22730 

23767 23812 23880 23985 24048 24074 

24708 24797 24835 2561 2 261 1 1 26465 

28554 28598 28797 29567 29660 29664 

30691 30696 30700 30735 30746 30836 

31013 31033 31039 31043 31062 31112 

34147 34536 34838 34864 34887 34891 

35532 35536 36031 36069 36479 36496 

37737 37744 39112 39347 39376 41342 

42695 46239 46247 46301 46309 46372 

46483 46529 46534 46539 46566 46573 

46619 46626 46632 46639 46646 46652 

46735 46883 46890 4691 9 46952 47009 

47173 47208 47219 47248 47259 47299 

5761 5824 6464 6471 6478 6647 

7353 7361 7369 7644 7648 7963 

9826 9844 1 1 770 11781 11813 1 2526 

15923 16516 16991 17238 17482 17530 

21772 21907 21959 22473 23205 23333 

24264 24324 24635 24684 24764 25065 

25896 25907 25920 26303 27087 27118 

27754 27797 28594 28606 28618 28623 

29093 29142 29479 29542 29712 29717 

31650 32629 32635 32639 32645 32655 

32884 32916 32920 32938 32942 32948 

33082 34072 34089 34150 34260 35567 

41355 42083 42479 46183 47574 47721 



20797 21311 



20409 


20540 


20696 


20706 


21889 


21952 


23056 


23111 


24136 


24216 


27788 


27792 


29670 


29674 


30848 


30904 


32880 


33027 


* 35095 


35169 


36563 


36580 


41346 


41435 


46377 


46382 


46580 


46587 


46659 


46665 


47019 


47066 


47353 


47375 


6861 


7314 


8031 


8937 


12533 


12561 


19083 


19174 


25821 


24004 


25801 


25817 


27122 


27126 


28633 


28636 


29855 


29949 


32671 


32687 


32979 


32992 


36052 


36905 


47732 


47758 



20573 
20716 
21979 
23261 
24220 
28086 
29822 
30942 
33467 
35205 
36723 
41439 
46398 
46593 
46672 
47091 

7322 

9796 

12586 

19242 

24019 

25827 

27130 

28640 

30190 

32702 

32995 

37719 

48028 



F 10 
CMT098.MCX HICR02 1M(01) 28-N0V-83 16:30:35 CLOKX Rev 13.00, Clock rate = 160ns Page 1358 

Cross Reference Listing - Macro Names 



This page intentionally left blank. 



( 



CMT098.MCX 

[ALU. GROUP 



G 10 
MI CR02 1M(01 ) 28-N0V-83 1 6 :30 : 35 CLOKX 
Cross Reference Listing - Expression Names 



Rev 13.00, Clock rate = 160ns 



Page 1359 



CHAR.R1H 
CHAR.R1L 
CHAR.R2H 
CHAR-R2L 
CHAR.R3H 
CHAR,R3L 
CM0DE.R1H 



CMODE.RlL 



CM0DE,R2H 



CM0DE.R2L 



CM0DE.R3H 



CM0DE.R3L 



CONSOL.RIH 
C0NS0L.R1L 
C0NS0L.R2H 
C0NS0L.R2L 
C0NS0L,R3H 
C0NS0L.R3L 
C0NTRL.R1H 

CONTRL.RIL 
C0NTRL.R2H 



ft 
ft 
ff 
ff 

ft 



3655 tt 

8982 

16742 

16933 

21350 

23862 

31169 

35651 

36121 

37336 

38206 

38924 

41693 

2415 ft 

2414 

2417 

2416 

2419 

2418 

2471 

41621 

42287 

42961 

2470 ft 

41621 

42287 

42961 

2473 ft 
41621 
42287 
42961 
2472 # 
41621 
42287 
42961 
2475 ft 
41621 
42287 
42961 

2474 ft 
41621 
42287 
42961 
2354 tt 
2353 
2356 
2355 
2358 
2357 
2386 
19555 
2385 ft 
19555 
2388 ft 
19555 



5381 

8989 

16755 

16939 

21412 

23866 

31309 

35660 

36248 

37690 

38219 

38962 

41698 

22431 

22431 

22431 

22431 

22431 

22431 

41208 

41645 

42320 

43100 

41208 

41645 

42320 

43100 

41208 

41645 

42320 

43100 

41208 

41645 

42320 

43100 

41208 

41645 

42320 

43100 

41208 

41645 

42320 

43100 

6124 

6124 



18905 
19636 
18905 
19636 
18905 
19636 



5492 

9112 

16771 

16950 

21984 

24661 

31740 

35779 

36345 

37709 

38362 

39034 

41703 

22504 

22504 

22504 

22504 

22504 

22504 

41223 

41666 

42349 

41223 
41666 
42349 

41223 
41666 
42349 

41223 
41666 
42349 

41223 
41666 
42349 

41223 
41666 
42349 



18957 
19695 
18957 
19695 
18957 
19695 



6135 

9121 

16782 

16957 

22025 

25173 

31748 

35783 

36350 

37804 

38449 

39154 

42041 

22563 

22563 

22563 

22563 

22563 

22563 

41249 

41685 

42371 

41249 
41685 
42371 

41249 
41685 
42371 

41249 
41685 
42371 

41249 
41685 
42371 

41249 
41685 
42371 



19006 
19717 
19006 
19717 
19006 
19717 



6145 


6695 


9401 


9486 


16812 


16827 


16980 


17102 


22050 


22099 


25725 


26871 


31865 


33245 


35802 


35810 


36619 


36796 


37827 


37841 


38529 


38534 


39944 


39955 


42171 


42508 


22618 


22668 


22618 


22668 


22618 


22668 


22618 


22668 


22618 


22668 


22618 


22668 


41299 


41402 


41744 


41757 


42430 


42481 



41299 
41744 
42430 

41299 
41744 
42430 

41299 
41744 
42430 

41299 
41744 
42430 

41299 
41744 
42430 



19072 
19735 
19072 
19735 
19072 
19735 



4'402 
4 "757 
4i?481 

41402 
41757 
42481 

41402 
41757 
42481 

41402 
41757 
42481 

41402 
41757 
42481 



7132 

12633 

16852 

17254 

23744 

26880 

33559 

35897 

36896 

37864 

38556 

40858 

42670 

22734 

22734 

22734 

22734 

22734 

22734 

41483 

41865 

42505 

41483 
41865 
42505 

41483 
41865 
42505 

41483 
41865 
42505 

41483 
41865 
42505 

41483 
41865 
42505 



19156 19244 
19156 19244 
19156 19244 



7955 

14717 

16868 

17299 

23748 

28959 

34704 

35948 

37182 

37918 

38763 

41362 

42683 

24738 

24738 

24738 

24738 

24738 

24738 

41502 

41897 

42533 

41502 
41897 
42533 

41502 
41897 
42533 

41502 
41897 
42533 

41502 
41897 
42533 

41502 
41897 
42533 



19286 
19286 
19286 



8020 


8036 


14745 


14859 


16877 


16883 


20156 


20801 


23752 


23792 


29209 


29765 


35051 


35055 


36010 


36083 


37189 


37208 


38035 


38084 


38817 


38894 


41385 


41561 


47278 


47570 


25018 


25199 


25018 


25199 


25018 


25199 


25018 


25199 


25018 


25199 


25018 


25199 


41522 


41541 


41928 


41950 


42561 


42600 



41522 
41928 
42561 

41522 
41928 
42561 

41522 
41928 
42561 

41522 
41928 
42561 

41522 
41928 
42561 



19345 
19345 
19345 



41541 
41950 
42600 

41541 
41950 
42600 

41541 
41950 
42600 

41541 
41950 
42600 

41541 
41950 
42600 



19584 
19384 
19384 



8041 

14875 

16894 

20950 

23797 

29846 

35387 

36088 

37213 

38095 

38898 

41643 

25279 
25279 
25279 
25279 
25279 
25279 
41563 
42079 
42647 

41563 
42079 
42647 

41563 
42079 
42647 

41563 
42079 
42647 

41563 
42079 
42647 

41563 
42079 
42647 



8046 

15386 

16917 

21315 

23858 

30029 

35543 

36097 

37219 

38149 

38906 

41664 

25360 
25360 
23360 
25360 
25360 
25360 
41589 
42254 
42811 

41589 
42254 
42811 

41589 
42254 
42811 

41589 
42254 
42811 

41589 
42254 
42811 

41589 
42254 
42811 



19446 19521 
19446 19521 
19446 19521 
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C0NTRL,R2L 


2387 ft 


18905 


18957 


19006 


19072 


19156 




19555 


19636 


19695 


19717 


19735 




C0NTRL.R3H 


2390 ff 


18905 


18957 


19006 


19072 


19156 




19555 


19636 


19695 


19717 


19735 




CONTRL .R3L 


2389 ft 


18905 


18957 


19006 


19072 


19156 




19555 


19636 


19695 


19717 


19735 




OECMAL.RlH 


2423 fi 


25614 


25787 


26107 


26448 


27004 




30344 


30445 


31216 


31438 


32032 


33105 


DECHAL.R1L 


2422 ft 


25614 


25787 


26107 


26448 


27004 




30344 


30445 


31216 


31438 


32032 


33105 


DECMAL.R2H 


2425 ft 


25614 


25787 


26107 


26448 


27004 




30344 


30445 


31216 


31438 


32032 


33105 


DECMAL.R2L 


2424 ft 


25614 


25787 


26107 


26448 


27004 




30344 


30445 


31216 


31438 


32032 


33105 


DECMAL.R3H 


2427 ft 


29465 


29816 








DECMAL.R3L 


2426 ft 


29465 


29816 








OQ.O 


3659 ft 


5381 


5381 


5492 


5492 


6135 




7132 


7955 


7955 


8020 


8020 


8036 




8982 


8989 


8989 


9112 


9112 


9121 




12633 


14717 


14717 


14745 


14745 


14859 




16742 


16755 


16755 


16771 


16771 


16782 




16852 


16868 


16868 


16877 


16877 


16883 




16933 


16939 


16939 


16950 


1695( 


16957 




17254 


17299 


17299 


20156 


20156 


20801 




21350 


21412 


21412 


21984 


21984 


22025 




23744 


25748 


23748 


23752 


23752 


23792 




23862 


23866 


23866 


24661 


24661 


25173 




26880 


23959 


28959 


29209 


29209 


29765 




31169 


31309 


31309 


31740 


31740 


31748 




33559 


34704 


34704 


35051 


35051 


35055 




35651 


35660 


35660 


35779 


35779 


35783 




35897 


35948 


35948 


36010 


36010 


36083 




36121 


36248 


36248 


36345 


36345 


3635C 




36896 


37182 


37182 


37189 


37189 


37208 




37336 


37690 


37690 


37709 


37709 


37804 




37864 


37918 


37918 


38035 


38035 


38084 




38206 


38219 


38219 


38362 


38362 


38449 




38556 


38763 


38763 


38817 


38817 


38894 




38924 


38962 


38962 


39034 


39034 


39154 




40858 


41362 


41362 


41385 


41385 


41561 




41693 


41698 


41698 


41703 


41703 


42041 




42670 


42683 


42683 


47278 


47278 


47570 


DQ.1 


3660 ff 


5381 


5381 


5492 


5492 


6135 




7132 


7955 


7955 


8020 


8020 


8036 




8982 


8989 


8989 


9112 


9112 


9121 




12633 


14717 


14717 


14745 


14745 


14859 




16742 


16755 


16755 


16771 


16771 


16782 




16852 


16868 


16868 


16877 


16877 


16883 




16933 


16939 


16939 


16950 


16950 


16957 




17254 


17299 


17299 


20156 


20156 


20801 




21350 


21412 


21412 


21984 


21984 


22025 




23744 


23748 


23748 


23752 


23752 


23792 




23862 


23866 


23866 


24661 


24661 


25173 




26880 


28959 


28959 


29209 


29209 


29765 




31169 


31309 


31309 


31740 


31740 


31748 
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19244 
19244 
19244 
27661 
27661 
27661 
27661 



6135 

8036 

9121 

14859 

16782 

1688? 

16957 

20801 

22025 

23792 

25173 

29765 

31748 

35055 

35783 

36083 

36350 

37208 

37804 

38084 

38449 

38894 

39154 

41561 

42041 

47570 

6135 

8036 

9121 

14859 

16782 

16883 

16957 

20801 

22025 

23792 

25173 

29765 

31748 



19286 
19286 
19286 
29077 
29077 
29077 
29077 



6145 

8041 

9401 

14875 

16812 

16894 

16980 

20950 

22050 

23797 

25725 

29846 

31865 

35387 

35802 

36088 

36619 

37213 

37827 

38098 

38529 

38898 

39944 

41643 

42171 

6145 

8041 

9401 

14875 

16812 

16894 

16980 

20950 

22050 

23797 

25725 

29846 

31865 



19345 
19345 
19345 
30007 
30007 
30007 
30007 



6145 

8041 

9401 

14875 

16812 

16894 

16980 

20950 

22050 

23797 

25725 

29846 

31865 

35387 

35802 

36088 

36619 

37213 

37827 

38098 

38529 

38898 

39944 

41643 

4217' 

614^ 

8041 

9401 

14875 

16812 

16894 

16980 

20950 

22050 

23797 

25725 

29846 

31865 



19384 
19384 
19384 
30027 
30027 
30027 
30027 



6695 

8046 

9486 

15386 

16827 

16917 

17102 

21315 

22099 

23858 

26871 

30029 

33245 

35543 

35810 

36097 

36796 

37219 

37841 

38149 

38534 

38906 

39955 

41664 

42508 

6695 

8046 

9486 

15386 

16827 

16917 

17102 

21315 

22099 

23858 

26871 

30029 

33245 



19446 
19446 
19446 
30121 
30121 
30121 
30121 



6695 

8046 

9486 

15386 

16827 

16917 

17102 

21315 

22099 

23858 

26871 

30029 

33245 

35543 

35810 

36097 

36796 

37219 

37841 

38149 

38534 

38906 

39955 

41664 

42508 

6695 

8046 

9486 

15386 

16827 

16917 

17102 

21315 

22099 

23858 

26871 

30029 

33245 



19521 
19521 
19521 
3021/ 
30217 
30217 
30217 



7132 

8982 

12633 

16742 

16852 

16933 

17254 

21350 

25744 

23862 

26880 

31169 

33559 

35651 

35897 

36121 

36896 

37336 

37864 

38206 

38556 

38924 

40858 

41693 

42670 

7132 

8982 

12653 

16742 

16852 

16933 

17254 

21350 

23744 

23862 

26880 

31169 

33559 
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EDIT.R1H 
EDIT.RIL 
EDIT.R2H 
EDIT.R2L 
EDIT.R3H 
EDIT.R3L 
FLOAT. R1H 



FLOAT. R1L 



FLOAT, R2H 



FLOAT. R2L 



FLOAT. R3H 



FLOAT. R3L 



GHFLT.RIH 
GHFLT.RIL 
GHFLT.R2H 
GHFLT.R2L 
GHFLT.R3H 
GHFLT.R3L 
1AN0E.R1H 
1AN0E.R1L 
IANDE.R2H 
IANDE.R2L 
1ANDE.R3H 
1ANDE.R3L 
INIT 



ff 
tt 
ff 
ff 
ft 



33559 

35651 

35897 

36121 

36896 

37336 

3786A 

38206 

38556 

3892A 

40858 

41693 

42670 

2431 ft 

2430 

2433 

2432 

2435 

2434 

2370 

11653 

14680 

2369 ff 

11653 

14680 

2372 ft 
11653 
14680 
2371 ff 
11653 
14680 
2374 ff 
11653 
14680 

2373 ff 
11653 
14680 
2509 ff 
2508 
2511 
2510 
2513 
2512 
2455 
2454 
2457 
2456 
2459 
2458 
2534 
5754 
8292 
8501 
8709 
9045 



34704 

35660 

55948 

36248 

37182 

37690 

37918 

38219 

38763 

38962 

41362 

41698 

42683 

33468 

33468 

33468 

33468 

33468 

33468 

10686 

11758 

14995 

10686 

11758 

14995 

10686 

11758 

14995 

10686 

11758 

14995 

10686 

11758 

14995 

10686 

11758 

14995 

47461 

47461 

47461 

47461 

47461 

47461 

37176 

37176 

37176 

37176 

37176 

37176 

5312 tt 

5791 

8351 

8522 

8732 

9050 



34704 

35660 

35948 

36248 

37182 

37690 

37918 

38219 

38763 

38962 

41362 

41698 

42683 

33494 

33494 

33494 

33494 

33494 

33494 

10756 

11876 

15324 

10756 

11376 

15324 

10756 

11876 

15324 

10756 

11876 

15324 

10756 

11876 

15324 

10756 

11876 

15324 

47824 

47824 

47824 

47824 

47824 

47824 

38633 

38633 

38633 

38633 

38633 

38633 

5547 

5800 

8357 

8528 

&' 

90/2 



35051 

35779 

36010 

36345 

37189 

37709 

38035 

38362 

38817 

39034 

41385 

41703 

47278 

34656 

34656 

34656 

34656 

34656 

34656 

10810 

12048 

15473 

10810 

12048 

15473 

10810 

12048 

15473 

10810 

12048 

15473 

10810 

12048 

15473 

10810 

12048 

15473 



38708 

38708 

38708 

38708 

38708 

3870b 

5564 

5818 

8363 

8536 

8780 

9319 



35051 
35779 
36010 
36345 
37189 
37709 
38035 
38362 
38817 
39034 
41385 
41703 
47278 



10917 

12872 

15701 

10917 

12872 

15701 

10917 

12872 

15701 

10917 

12872 

157C1 

10917 

12872 

15701 

10917 

12872 

15701 



39331 

39331 

39331 

39331 

39331 

39331 

5569 

5826 ft 

8373 

8558 

8814 

9329 



33055 
35783 
36083 
36350 
37208 
37804 
38084 
38449 
388^4 
39154 
41561 
42041 
47570 



10984 
13066 
16207 
10984 
13066 
16207 
10984 
13066 
16207 
10984 
13066 
16207 
10984 
13066 
16207 
10984 
13066 
16207 



5579 
6779 
8405 
8596 
8824 
9336 



35055 
35783 
36083 
36350 
37208 
37804 
38084 
38449 
38894 
39154 
41561 
42041 
47570 



11095 
13304 
16227 
11095 
13304 
16227 
11095 
13304 
16227 
11095 
13304 
16227 
11095 
13304 
16227 
11095 
13304 
16227 



5596 
6787 
8416 
8606 
8858 
9341 



35387 
35802 
36088 
36619 
37213 
37827 
38098 
38529 
38898 
39944 
41643 
42171 



11124 
13475 
16416 
.1124 
13475 
16416 
11124 
13475 
16416 
11124 
13475 
16416 
11124 
13475 
16416 
11124 
13475 
16416 



5622 
6796 
8420 
8620 
8869 
9502 



35387 
35802 
36088 
36619 
37213 
37827 
38098 
38529 
38898 
39944 
41643 
42171 



11228 
13566 
16437 
11228 
13566 
16437 
11228 
13566 
16437 
11228 
13566 
16437 
11228 
13566 
16437 
11228 
13566 
16437 



5630 
6900 
8436 
8645 
8916 
9515 



35543 


35543 


35651 


35810 


35810 


35897 


36097 


36097 


36121 


36796 


36796 


36896 


37219 


37219 


37336 


37841 


37841 


37864 


38149 


38149 


38206 


38534 


38534 


38556 


38906 


38906 


38924 


39955 


39955 


40858 


41664 


41664 


41693 


42508 


42508 


42670 



11342 
13802 
17468 
11342 
13802 
17468 
11342 
13802 
17468 
11342 
13802 
17468 
11342 
13802 
17468 
11342 
13802 
17468 



5672 
6907 
8441 
8653 
8^32 
9519 



11354 
13889 
17604 
11354 
13889 
17604 
11354 
13889 
17604 
11354 
13889 
17604 
11354 
13889 
17604 
11354 
13889 
17604 



5687 
6914 
8460 
8685 
8942 
9523 



11450 
14438 

11450 
14438 

11450 
14438 

11450 
14438 

11450 
14438 

11450 
14438 



5733 
7227 
8472 
8695 
8986 
9527 
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INIT.RIH 
IMIT '^IL 
INIi.R2H 
INIT,R2L 
INIT.R3H 
1NIT.R3L 
INTLOG.RIH 

INTLOG.RIL 

INTL0G.R2H 

INTL0G.R2L 

INTL0G,R3H 

1NTL0G.R3L 



9687 

98A0 

11672 

13169 

14816 

16643 

16957 

18245 

18723 

19299 

20240 

20345 

20633 

21041 

21612 

21878 

23103 

25714 

28828 

30127 

30532 

30963 

32848 

34437 

36763 

36911 

38006 

39674 

40581 

41103 

41628 

42222 

42621 

43243 

44730 

45338 

45781 

46879 

2346 ff 

2345 

2348 

2347 

2350 

2349 

2362 

8922 

2361 

8922 

2364 

8922 

2363 

8922 

2366 

8922 

2365 



tt 



9721 

10694 

11678 

13248 

14822 

16742 

17010 

18279 

18734 

19391 

20249 

20425 

20643 

21147 

21618 

21900 

23183 

26212 

28832 

30132 

30536 

30974 

32926 

34495 

36767 

36929 

38011 

39678 

40600 

41114 

41657 

42243 

42631 

43252 

44884 

45420 

45790 

47053 

5311 

5311 

5311 

5311 

5311 

5311 

8294 

9029 

8294 

9029 

8294 

9029 

8294 

9029 

8294 

9029 

8294 



9727 

10699 

11691 

15774 

15322 

16755 

17014 

18291 

19042 

19451 

20258 

20434 

20653 

21272 

21625 

21907 

23258 

26345 

28836 

30215 

30611 

30978 

i2930 

36139 

36777 

36935 

38040 

39684 

40633 

41121 

41763 

42309 

42652 

44416 

44891 

45511 

45802 

47059 



8309 
9312 
8309 
9312 
8309 
9512 
8309 
9312 
8509 
9312 
8309 



9731 

10704 

11699 

13800 

15489 

16771 

17020 

18410 

19053 

19540 

20266 

20441 

20663 

21362 

21659 

21920 

23307 

26896 

29398 

30267 

30620 

31074 

32965 

36324 

36788 

36942 

38286 

39688 

40991 

41193 

41772 

42376 

42716 

44426 

44898 

45525 

45881 

47144 



8407 
9590 
8407 
9590 
8407 
9590 
8407 
9590 
8407 
9590 
8407 



9737 

10754 

11706 

14317 

15496 

16782 

17041 

18414 

19077 

19546 

20275 

20455 

20672 

21446 

21705 

21965 

23311 

28172 

29694 

30273 

30710 

31745 

32970 

36561 

36815 

37213 

38483 

39731 

41001 

41215 

41821 

42384 

42821 

44438 

44904 

45542 

45974 

47150 



8457 
9672 
8457 
9672 
8457 
9672 
8457 
9672 
8457 
9672 
8457 



9743 

10767 

11777 

14343 

15719 

16812 

17081 

18418 

19109 

19645 

20284 

20469 

20682 

21458 

21712 

21999 

23475 

28298 

29703 

30286 

30747 

32408 

33011 

36688 

36818 

37219 

58487 

59745 

41007 

41260 

41851 

42595 

42831 

44444 

44915 

45548 

46071 

47197 



8469 
8469 
8469 
8469 
8469 
8469 



9750 

10777 

11790 

14725 

15760 

16827 

17091 

18427 

19115 

19728 

20295 

20556 

20692 

21464 

21726 

22004 

23521 

28594 

29707 

30290 

30853 

32412 

33031 

36697 

36858 

37355 

58572 

59817 

41027 

41271 

41857 

42558 

42847 

44456 

45027 

45554 

46079 

47237 



8494 
8494 
8494 
8494 
8494 
8494 



9756 

10822 

11899 

14751 

16021 

16868 

17261 

18439 

19117 

19739 

20301 

20581 

20702 

21483 

21734 

22017 

23757 

28619 

29843 

30356 

30857 

32435 

33041 

56712 

36871 

57561 

58664 

40180 

41038 

41282 

41854 

42546 

42967 

44539 

45040 

45565 

46085 

47332 



8508 
8508 
8508 
8508 
8508 
8508 



9765 

10851 

11910 

14769 

16035 

16877 

17266 

18451 

19121 

20112 

20310 

20586 

20712 

21527 

21780 

22050 

23804 

28623 

29912 

30374 

50861 

32A56 

33500 

36719 

36875 

37369 

59335 

40218 

41045 

41500 

41860 

42551 

42977 

44545 

45131 

45654 

46171 

47346 



8530 
8530 
8530 
8530 
8530 
8530 



9775 

11262 

11917 

14774 

16219 

16894 

17286 

18695 

19125 

20118 

20519 

20591 

20721 

21532 

21805 

22058 

24202 

28635 

50002 

50580 

50865 

52475 

53515 

36736 

56882 

37994 

39338 

40252 

41065 

41559 

41886 

42566 

42995 

44635 

45138 

45664 

46176 

47361 



9782 


9835 


11482 


11489 


11930 


11955 


14804 


14809 


16611 


16618 


16935 


16950 


17557 


18241 


18711 


18715 


19129 


19295 


20197 


20250 


20528 


20356 


20614 


20625 


20761 


21057 


21559 


21550 


21814 


21861 


22093 


25046 


24206 


24481 


28810 


28824 


30046 


50118 


30388 


30451 


30924 


30959 


32491 


52844 


33953 


54380 


36759 


36759 


36885 


36900 


37998 


38002 


39649 


39653 


40313 


40518 


41076 


41083 


41568 


41575 


41892 


42211 


42571 


42604 


43169 


45216 


44641 


44724 


45240 


45247 


^.767 


45775 


46768 


46871 


47366 


47382 



8560 


8642 


8734 


8560 


8642 


8734 


8560 


8642 


8754 


8560 


8642 


8734 


8560 


8642 


8734 


8560 


8642 


8734 
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8922 


9029 


9312 


9390 


9672 






IROl ,R1H 


2A95 # 


8968 


9090 


16194 


16221 


16718 


16757 




17066 


17191 


17228 


17597 


18862 


18922 


18965 




20925 


20946 


24731 


25011 


25192 


25272 


25353 




36663 


36837 


38701 


39326 


46900 


47075 




IRD1.R1L 


?A94 U 


8968 


9090 


16194 


16221 


16718 


16757 




17066 


17191 


17228 


17597 


18862 


18922 


18965 




20925 


20946 


24731 


25011 


25192 


25272 


25353 




36663 


36837 


38701 


39326 


46900 


47075 




IRDX.R1H 


2499 # 


8236 


8257 


8275 


8288 


8303 


8329 


* ' • ^^ 'IB*' i»t 


8488 


8503 


8518 


8549 


8586 


8616 


8632 




8847 


8894 


9014 


9266 


9331 


9371 


9662 




11089 


11118 


11219 


11246 


11315 


11348 


11436 




12826 


13045 


13143 


13219 


13444 


13757 


13776 




14931 


15295 


15468 


15675 


16411 


16432 


17438 




19018 


19030 


19138 


19233 


19271 


19326 


19377 




21001 


21096 


21198 


21346 


21380 


21431 


21509 




22492 


22552 


22592 


22648 


22693 


25597 


26085 




30321 


30424 


31406 


33462 


33477 


34948 


35738 




41017 


41055 


41093 


41131 


41166 


41203 


41217 




41496 


41515 


41535 


41557 


41583 


41616 


41638 




41809 


41849 


41881 


41912 


41944 


42073 


42184 




42422 


42456 


42473 


42499 


42525 


42553 


42593 


IRDX.RIL 


2498 ft 


8236 


8257 


8275 


8288 


8303 


8329 




8488 


8503 


8518 


8549 


8586 


8616 


8632 




8847 


8894 


9014 


9266 


9331 


9371 


9662 




11089 


11118 


11219 


11246 


11315 


11348 


11436 




12826 


13045 


15U3 


13219 


13444 


13757 


13776 




14931 


15295 


15468 


15675 


16411 


16432 


17438 




19018 


19038 


19138 


19233 


19271 


19326 


19377 




21001 


21096 


21198 


21346 


21380 


21431 


21509 




22492 


22552 


22592 


22648 


22693 


25597 


26085 




30321 


30424 


31406 


33462 


33477 


34948 


35738 




41017 


41055 


41093 


41131 


41166 


41203 


41217 




41496 


41515 


41535 


41557 


41583 


41616 


41638 




4180? 


41849 


41881 


41912 


41944 


42073 


42184 




42422 


42456 


42473 


42499 


42525 


42553 


42593 


IRDX,R2H 


2501 n 


8236 


8257 


8275 


8288 


8303 


8329 




8488 


8503 


8518 


8549 


8586 


8616 


8632 




8847 


8894 


90U 


9266 


9331 


9371 


9662 




11089 


11118 


11219 


11246 


11315 


11348 


11436 




12826 


13045 


13143 


13219 


13444 


13757 


13776 




14931 


15295 


15468 


15675 


16411 


16432 


17438 




19018 


19038 


19138 


19233 


19271 


19326 


19577 




21001 


21096 


21198 


21346 


21380 


21431 


21509 




22492 


22552 


2^592 


22648 


22693 


25597 


26085 




30321 


30424 


31406 


33462 


33477 


34948 


35738 




41017 


41055 


41093 


41151 


41166 


41203 


41217 




^1496 


41515 


41535 


41557 


41583 


41016 


41638 




41809 


41849 


41881 


41912 


41944 


4;r073 


42184 




42422 


42456 


42473 


42499 


42525 


42553 


42593 


IRDX.R2L 


2500 tt 


8236 


8257 


8275 


8288 


8303 


8329 




8488 


8503 


8518 


8549 


8586 


8616 


8632 




884 7 


8894 


90U 


9266 


9331 


9371 


9662 




11089 


11118 


11219 


11246 


11315 


11348 


11436 
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16329 


16854 


16896 


16959 


16982 


19602 


19653 


19729 


20526 


20896 


29070 


30021 


31210 


32025 


34650 


16829 


16854 


16896 


16959 


16982 


19602 


19653 


19729 


20526 


20896 


29070 


30021 


31210 


32025 


34650 


8346 


8400 


8432 


8451 


8464 


8675 


8705 


8723 


8759 


8803 


10676 


10728 


10801 


10906 


10972 


11546 


11625 


11753 


11973 


12030 


13857 


14300 


14319 


14414 


14630 


18192 


18211 


18268 


18309 


18647 


19440 


19507 


19548 


19712 


20094 


21580 


21646 


21755 


21845 


22413 


26413 


29453 


29805 


30079 


30171 


36224 


36461 


36545 


38605 


40982 


41243 


41273 


41294 


41397 


41476 


41659 


41674 


41738 


41752 


41797 


42238 


42271 


42304 


42331 


42365 


42638 


42731 


42877 


43018 




8346 


8400 


3432 


8451 


8464 


8675 


8705 


8723 


8759 


8803 


10676 


10728 


10801 


10906 


10972 


11546 


11625 


11753 


11973 


12030 


13857 


14300 


14319 


144U 


14630 


18192 


18211 


18268 


18309 


18647 


19440 


19507 


19548 


19712 


20094 


21580 


21646 


21755 


21845 


22413 


26413 


29453 


29805 


30079 


30171 


36224 


36461 


56545 


38605 


40982 


41243 


41273 


41294 


41397 


41476 


41659 


41674 


41738 


41752 


41797 


42238 


42271 


42304 


42331 


42365 


42638 


42731 


42877 


43018 




8346 


8400 


8432 


8451 


8a64 


8675 


8705 


8725 


8759 


8803 


10676 


10728 


10801 


10906 


109/2 


11546 


11625 


11753 


11973 


12030 


13857 


14300 


14319 


14414 


14630 


18192 


18211 


18268 


18309 


18647 


19440 


19507 


19548 


19712 


20094 


21580 


21646 


21755 


21845 


22413 


26413 


29453 


29805 


30079 


30171 


36224 


36461 


36545 


38605 


40982 


41243 


41273 


41294 


41397 


41476 


41659 


416/4 


41738 


41752 


41797 


42238 


42271 


42304 


42331 


42365 


42638 


42731 


42877 


43018 




8346 


8400 


8432 


8451 


8464 


8675 


8705 


8723 


8759 


8805 


10676 


10728 


10801 


10906 


10972 


11546 


11625 


11753 


11973 


12030 
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MICROREV 
MISQUE.RIH 

MISQUE.R1L 

M1SQUE.R2H 

M1SQUE.R2L 

MISQUE.R3H 

MISQUE.R3L 

MM,R1H 

MH.niL 

HM.R2H 

MM.R2L 

MM.R3H 

MM,R3L 

HPRCHH.RlH 

MPRCHH.R1L 

MPRCHH.R2H 

MPRCHM.R2L 

MPRCHM.R5H 

MPRCHM.R3L 

MUX. 09 



MUX.OD 



12826 

U931 

19018 

21001 

22A92 

30321 

A1017 

AU96 

41809 

A2A22 

5 ft 

2A07 H 

21769 

2A06 H 

21769 

2409 H 
21769 
2408 # 
21769 
2411 # 
21769 

2410 # 
21769 
2463 # 
2462 
2465 
^464 
2467 
2460 
2439 
2438 
2441 
2440 
2443 
2442 
3657 
8982 
16742 
16933 
21350 
23862 
31169 
35651 
36121 
37356 
38206 
38924 
41693 
3658 # 
8982 
16742 
16933 
21550 
2386? 
31169 



u 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 



13045 

15295 

19038 

21096 

22552 

30424 

41055 

41515 

41849 

42456 

36151 

20932 

21859 

20932 

21859 

20932 

21859 

20932 

21859 

20932 

21859 

20932 

21859 

39640 

39640 

39640 

39640 

39640 

34833 

34833 

34835 

34833 

34833 

34833 

5381 

8989 

16755 

16939 

21412 

23866 

31309 

35660 

36248 

37690 

38219 

38962 

41698 

5381 

8989 

16755 

16939 

21412 

23866 

51309 



13143 


13219 


15468 


15675 


19138 


19233 


21198 


21346 


22S92 


22648 


31406 


33462 


41093 


41131 


41535 


41557 


41881 


41912 


42473 


42499 



20952 
20952 
20952 
20952 
20952 
20952 



34970 

34970 

34970 

34970 

34970 

34970 

5492 

9112 

16771 

16950 

21984 

24661 

31740 

35779 

36545 

37709 

38362 

39034 

41703 

5492 

911? 

16771 

16950 

21984 

24661 

31740 



21028 
21028 
2^028 
21028 
21028 
21028 



35766 

35766 

35766 

35766 

35766 

35766 

6135 

9121 

16782 

16957 

22025 

25173 

31748 

35783 

36550 

37804 

38449 

39154 

42041 

6135 

9121 

10782 

16957 

22025 

25173 

31748 



13444 
16411 
19271 
21380 
22693 
33477 
41166 
41583 
41944 
42525 

21100 

21100 

21100 

21100 

21100 

21100 



36244 

36244 

36244 

36244 

36244 

36244 

6145 

9401 

16812 

16980 

22050 

25725 

31865 

35802 

36619 

37827 

38529 

39944 

42171 

6145 

9401 

16812 

16980 

22050 

25725 

31865 



13757 


13776 


13857 


14300 


14319 


14414 


14630 


16432 


17438 


18192 


18211 


18268 


18309 


18647 


19326 


19377 


19440 


19507 


19548 


19712 


20094 


21431 


21509 


21580 


21646 


21755 


21845 


22413 


25597 


26085 


26413 


29453 


29805 


30079 


30171 


34948 


55738 


36224 


36461 


36545 


38605 


< 9982 


41203 


41217 


41243 


41273 


41294 


41397 


41476 


41616 


41638 


41659 


41674 


41738 


41752 


41797 


42073 


42184 


42238 


42271 


42304 


42331 


42365 


42553 


42593 


42638 


42731 


42877 


43018 




21203 


21352 


21402 


21435 


21523 


21590 


21656 


21205 


21352 


21402 


21435 


21523 


21590 


21656 


21205 


21352 


21402 


21455 


21523 


21590 


21656 


21203 


21352 


21402 


21455 


21523 


21590 


21656 


21205 


21352 


21402 


21435 


21523 


21590 


21656 


21203 


21352 


21402 


21435 


21523 


21590 


21656 



6695 


7132 


7955 


8020 


8036 


8041 


8046 


9486 


12633 


14717 


14745 


14859 


14875 


15386 


16827 


16852 


16868 


16877 


16883 


16894 


16917 


17102 


17254 


17299 


20156 


20801 


20950 


21315 


22099 


23744 


23748 


23752 


23792 


23797 


23858 


26871 


26880 


28959 


29209 


29765 


29846 


30029 


33245 


33559 


34704 


35051 


35055 


35387 


35543 


35810 


35897 


55948 


36010 


36083 


36088 


36097 


36796 


36896 


57182 


37189 


37208 


37213 


37219 


37841 


37864 


37918 


38035 


38084 


38098 


38149 


38534 


38556 


38763 


38817 


38894 


38898 


38906 


39955 


40858 


41362 


41355 


41561 


41643 


41664 


42508 


42670 


42683 


47278 


47570 






6695 


7132 


7955 


8020 


8036 


8041 


8046 


9486 


12635 


14717 


14745 


14859 


14875 


15386 


16827 


16852 


16868 


16877 


16883 


16894 


16917 


17102 


17254 


17299 


20156 


20801 


20950 


21515 


22099 


23744 


23748 


23752 


23792 


23797 


23858 


26871 


26880 


28959 


29209 


29765 


29846 


50029 


33245 


33559 


54704 


35051 


35055 


35387 


35543 
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MV.RIH 

MV.RIL 

MV.R2H 

MV.R2L 

MV.R3H 

MV.R3L 

OSR.RIH 

OSR.RIL 

0SR.R2H 

0SR.R2L 

0SR,R3H 

05R,R3L 

OTHERS 



PCALL.RlH 

PCALL.RlL 

PCALL.R2H 

PCALL.R21. 

PCALL.R5H 

PCALL.R3L 

PRLDSV.RIH 

PRLDSV.RIL 

PRLDSV,R2H 

PRIDSV.R2L 

PRLDSV.R3H 

PRLDSV,R3L 
V00.50 



ft 
tt 
tt 
ft 
tt 
U 
tt 
tt 
tt 
tt 
ft 
tt 



35651 

36121 

37336 

38206 

3892A 

A1693 

2'!.79 tt 

2A78 

2A81 

2A80 

2485 

2A82 

2A87 

2A86 

2489 

2488 

2491 

2490 

3669 

8982 

16742 
16933 

21350 

23862 

31169 

35651 

36121 

37336 

38206 

38924 

41693 

?399 tt 

?398 

2401 

2400 

2403 

2402 

2Ukl 

2446 

2449 

2448 

2451 

2450 

3558 

5733 

6236 

8139 

9788 

15760 

16888 

17173 

18718 

20195 

20591 

20721 



35660 

36248 

37690 

38219 

38962 

41698 

46141 

46141 

46141 

46141 

46141 

46141 

44344 

44344 

44344 

44344 

44344 

44344 

5381 

8989 

16755 

16939 

21412 

23866 

31309 

35660 

36248 

37690 

38219 

38962 

41698 

20101 

20101 

20101 

20101 

20101 

20101 

36471 

36471 

364:'! 

36471 

36471 

36471 

5519 

5750 

6686 

8411 

9805 

15992 

16927 

17177 

18726 

20203 

20614 

20735 



35779 
36345 
37709 
38362 
39034 
41703 
46905 
46905 
46905 
46905 
46905 
46905 



5492 

9112 

16771 

16950 

21984 

24661 

31740 

35779 

36345 

37709 

38362 

39034 

41703 

20533 

20533 

20533 

20533 

20533 

20533 

36555 

36555 

36555 

36555 

36555 

36555 

5526 

5762 

6746 

8455 

11923 

16021 

16943 

17261 

19065 

20445 

20623 

20739 



35783 
36350 
37804 
38449 
39154 
42041 
47078 
47078 
47078 
47078 
47078 
47078 



6135 

9121 

16782 

16957 

22025 

25173 

31748 

35783 

36350 

37804 

38449 

39154 

42041 



36670 

36670 

36670 

36670 

36670 

36670 

5547 

5791 

6872 

8467 

12580 

16035 

17010 

17266 

19150 

20504 

20633 

20746 



35802 


35810 


35897 


35948 


36619 


36796 


36896 


37182 


57827 


37841 


37864 


37918 


38529 


38534 


38556 


38763 


59944 


39955 


40858 


41362 


42171 


42508 


42670 


42683 



6145 

9401 

16812 

16980 

22050 

25725 

31865 

35802 

36619 

37827 

38529 

39944 

42171 



36010 


36083 


37189 


37208 


38035 


38084 


38817 


38894 


41385 


41561 


47273 


47570 



36088 
37213 
38098 
38898 
41643 



36097 
37219 
38149 
38906 
41664 



6695 

9486 

16827 

17102 

22099 

26871 

33245 

35810 

36796 

37841 

38534 

39955 

42508 



7132 

12633 

16852 

17254 

23744 

26880 

33559 

35897 

36896 

37864 

38556 

40858 

42670 



7955 

14717 

16868 

17299 

23748 

28959 

34704 

35948 

37182 

37918 

38763 

41362 

42685 



8020 

14745 

16877 

20156 

23752 

29209 

35051 

36010 

37189 

38035 

38817 

41385 

47278 



8036 

14859 

16883 

20801 

23792 

29765 

35055 

36083 

37208 

38084 

38894 

41561 

47570 



8041 


8046 


14875 


15386 


16894 


16917 


20950 


21315 


23797 


25858 


29846 


30029 


35387 


35543 


36088 


56097 


37213 


37219 


38098 


38149 


38898 


38906 


41643 


41664 



36844 
















36844 
















36844 
















36844 
















36844 
36844 
5553 
















5611 


5636 


5659 


5682 


5699 


5712 


5726 


5796 


5800 


5888 


5907 


5920 


5927 


5954 


6142 


6876 


6974 


7014 


7184 


7220 


8128 


8132 


8136 


8532 


9055 


9063 


9498 


9511 


9760 


9770 


9778 


1264? 


14763 


14791 


14795 


14799 


15551 


15714 


15719 


16141 


16219 


16284 


16534 


16611 


16618 


16643 


16776 


17014 


17020 


17041 


17076 


17081 


17091 


17160 


17169 


17286 


17552 


18406 


18410 


18414 


18418 


18692 


18703 


19529 


19640 


19723 


19753 


20099 


20124 


20135 


20192 


20509 


20514 


20531 


20536 


20545 


20570 


20581 


20586 


20643 


20653 


20663 


20672 


20682 


20692 


20702 


20712 


20761 


20816 


20820 


20901 


20950 


21102 


21112 


21154 
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Rev 



VOO. 30.41 



21160 


21206 


21216 


21234 


2U68 


21472 


21513 


21521 


21608 


21615 


21621 


21651 


21723 


21730 


21758 


21764 


21871 


21874 


21881 


21893 


23061 


25065 


23116 


23120 


25545 


23558 


25565 


23826 


2A831 


24855 


25114 


25128 


26338 


26341 


26595 


26645 


27705 


28110 


28121 


28155 


29276 


29356 


29366 


29598 


29831 


29843 


29912 


30059 


30756 


30760 


30875 


30879 


31527 


31719 


31755 


32375 


32829 


32835 


52857 


35019 


54510 


55027 


55107 


35111 


35503 


35512 


55526 


55590 


35923 


55927 


55951 


35955 


36570 


56643 


36667 


56684 


56763 


36782 


36785 


56809 


36926 


56932 


36938 


37110 


37400 


37485 


57492 


37563 


37853 


37878 


37914 


37962 


38169 


38214 


58229 


38279 


387/'6 


38918 


39087 


39167 


39726 


59740 


39760 


39806 


59960 


40059 


4005C 


40C61 


40509 


40521 


40327 


40330 


40538 


40577 


40594 


40630 


42598 


42612 


42707 


42720 


4?789 


427Q4 


42866 


42893 


42944 


429:59 


43007 


43034 


43140 


43148 


43199 


43209 


44598 


44405 


44449 


44508 


44619 


44630 


44694 


44698 


44852 


44857 


44866 


44871 


45207 


45212 


45222 


45227 


45361 


45375 


45385 


45590 


45491 


'•3496 


45511 


45525 


45642 


^5654 


45708 


45718 


45795 


4S323 


45834 


45844 


45944 


459',6 


45961 


45974 


46079 


46148 


46166 


46179 


46952 


46990 


47000 


47009 


47162 


47169 


47175 


47181 


47255 


47259 


47265 


47271 


5560 n 


5358 


5422 


5455 


6657 


6702 


6969 


7027 


1''616 


18915 


19022 


19098 


19474 


19493 


19566 


19583 


22tl^ 


22122 


22789 


22994 


25761 


25808 


258^8 


21^11 


2^*569 


24712 


24 789 


24844 


26555 


2r^24 


2172Z 


28849 


51286 


31291 


31501 


31505 



21255 


2\272 


21527 


21552 


21655 


21662 


21768 


21791 


21896 


21903 


23198 


232^1 


23835 


23839 


25322 


25364 


26671 


26675 


28160 


28208 


29579 


29615 


30''18 


30215 


30888 


30909 


32385 


32396 


33496 


35503 


35125 


35127 


35629 


35850 


35939 


56136 


36701 


56707 


56818 


36855 


57115 


57121 


37663 


57679 


37965 


37969 


38495 


58563 


59181 


39185 


39815 


39822 


40066 


40071 


40368 


40380 


40656 


407^5 


42745 


42749 


42897 


42902 


45058 


43045 


45227 


45232 


44512 


44523 


44?>)9 


44714 


44^J09 


44974 


45252 


45281 


45594 


45404 


45542 


45559 


45728 


45735 


45849 


45854 


46014 


46025 


46768 


46815 


47015 


47019 


47187 


47201 


47299 


47526 


5459 


5465 


7042 


7045 


19189 


19250 


19719 


20458 


25050 


25055 


25928 


24015 


24860 


24873 


28866 


29228 


52057 


35556 



13,00, 


Clock rate = 160ns 




Page 1366 


21434 


21439 


21443 


21450 


21454 


21461 


21536 


21543 


21546 


21585 


21589 


21600 


21669 


21678 


21682 


21693 


2U02 


21708 


21794 


21801 


21808 


21848 


21854 


21858 


21916 


21989 


22046 


22447 


22771 


22991 


25248 


23266 


23270 


25526 


25329 


23541 


23885 


23889 


24196 


24572 


24810 


24821 


25661 


25692 


25718 


25807 


25869 


25873 


26679 


26683 


26876 


26900 


27048 


27544 


28334 


28358 


28661 


28665 


29163 


29214 


29645 


29680 


29684 


29698 


29723 


29727 


30560 


30365 


30447 


30632 


30636 


30714 


30926 


30931 


30968 


31134 


31337 


31549 


32400 


32404 


32482 


32511 


52815 


32823 


33945 


34569 


34452 


34447 


54451 


34489 


35132 


35136 


35257 


35276 


55309 


35498 


35853 


35857 


35861 


35875 


35885 


35919 


36295 


36304 


36316 


56542 


36357 


36486 


36712 


36719 


36729 


36736 


36745 


36759 


36861 


36867 


36871 


36878 


56882 


36838 


37151 


37137 


37351 


37357 


57365 


37375 


37686 


37765 


37770 


37773 


37801 


37839 


37973 


37977 


37981 


37990 


38092 


38113 


38566 


38579 


38655 


38659 


38722 


38772 


39191 


39329 


39335 


39398 


39649 


39693 


39828 


39854 


39885 


39925 


39932 


39949 


40096 


40185 


40208 


40262 


40300 


40303 


40394 


40439 


40506 


40509 


40515 


40532 


40723 


40775 


40782 


42404 


42559 


42581 


42754 


42759 


42764 


42769 


42779 


42785 


42907 


42913 


42918 


42928 


42935 


42939 


43048 


43054 


43059 


43076 


45084 


43098 


45257 


44554 


44569 


44379 


44384 


44588 


44554 


44568 


44595 


44597 


44604 


44608 


44782 


44786 


44805 


44826 


44837 


44847 


44979 


45105 


45108 


45174 


45187 


45201 


45292 


45502 


45306 


45310 


45320 


45325 


45409 


45448 


45462 


4547? 


45A77 


45481 


45595 


45608 


45618 


45623 


45627 


45637 


45757 


45747 


45752 


457j7 


45775 


45786 


45865 


45868 


45905 


45922 


45954 


45939 


46035 


46040 


46044 


46054 


46059 


46071 


46832 


46875 


46883 


46890 


46908 


46919 


47056 


47091 


47098 


47109 


47139 


47158 


47208 


47215 


47219 


47227 


47241 


47248 


47538 


47541 


47371 


47402 


47415 


47810 


5667 


5676 


5882 


6122 


6139 


64 ;7 


7190 


15340 


16294 


17470 


17488 


17)78 


19522 


19410 


19414 


19418 


19461 


n46f 


20594 


20914 


20962 


22458 


22627 


2264 S 


25107 


25187 


23450 


23454 


25527 


23551 


24103 


24251 


24518 


24328 


24572 


24427 


25125 


25576 


25388 


26189 


26198 


26306 


29258 


29359 


29570 


30025 


31126 


31245 


33575 


33956 


54557 


54616 


54673 


35593 
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VOO. 30.80 
V00.71 
VOO. 71. 80 



VOOO 



35617 

39210 

A1265 

42324 

43080 

46441 

46622 

46744 

47066 

47262 

35S9 tt 

3561 n 

556? # 

35660 

41362 

42685 

3S87 tt 

5659 

5800 

6657 

7045 

9055 

12642 

16021 

16927 

17177 

18418 

19522 

.'0S04 
c^0623 
20/59 
^^1154 
21450 
21S85 
21695 
21848 
22447 

23061 

25529 

25826 

24528 

24860 

25807 

26675 

28155 

29238 

29698 

30365 

30931 

31719 

32829 

54452 

35123 

55593 



56527 
39269 
41490 
42357 
43192 
46457 
46629 
46886 
47094 
47295 
35785 

6695 

35779 

41385 

47570 

5358 

5667 

5882 

6686 

7184 

9065 

14765 

16035 

16945 

17261 

18692 

19410 

19723 

20509 

20653 

20746 

21160 

21454 

21589 

21702 

21854 

22458 

25065 

23450 

25855 

24572 

24875 

25869 

26679 

28160 

29276 

29723 

30447 

30968 

51755 

32855 

54447 

55127 

55617 



36715 


36841 


39434 


39644 


41S29 


41614 


42398 


42435 


44751 


45002 


46475 


46492 


46635 


46642 


46893 


46895 


47101 


47112 


47302 


47356 



12633 
56248 
41561 



15386 
36345 
41643 



5422 


5455 


5676 


5682 


5888 


5907 


6695 


6702 


7190 


7220 


9498 


9511 


14791 


14795 


16141 


16219 


17010 


17014 


17266 


17286 


18703 


18718 


19414 


19418 


19755 


20099 


20514 


20531 


2064!. 


20655 


20761 


20816 


21206 


21216 


21461 


21468 


21600 


21608 


21708 


21725 


^1858 


21871 


22627 


2264 5 


25107 


25116 


23A54 


25527 


23839 


21^77 


24427 


24569 


25114 


25125 


25875 


26189 


26685 


26876 


28208 


28354 


29559 


29356 


2^^727 


29831 


30632 


30636 


51126 


31154 


52037 


32375 


52857 


55019 


54451 


34489 


551 ^^ 


35156 


55629 


35651 



37256 
39755 
41728 
A2439 
46243 
46569 
46648 
46911 
47154 
47378 



20156 
56550 
41664 

5459 

5699 

5920 

6746 

8128 

9760 

14799 

16284 

17020 

17470 

18726 

19461 

20124 

20556 

20665 

20820 

21254 

21472 

21615 

21750 

21874 

22674 

25120 

23541 

23885 

24572 

25128 

26198 

26900 

28338 

29366 

29845 

30714 

31245 

32385 

33496 

34510 

35257 

35660 



37346 


37380 


37588 


37755 


37776 


40256 


40390 


40996 


41032 


41070 


41782 


41807 


41826 


A 1869 


A 1901 


42443 


42465 


42493 


42626 


42655 


46251 


46305 


46513 


46591 


46407 


46576 


46583 


46590 


46595 


46601 


46655 


46662 


46668 


46675 


A6682 


46922 


46926 


46947 


46993 


47003 


47165 


47176 


47197 


47211 


47222 


20950 


21550 


21412 


30029 


35559 


56619 


36796 


56896 


37182 


37189 


41693 


41698 


41703 


42041 


42171 


5463 


5519 


5526 


5547 


?555 


5712 


5726 


5755 


5750 


5 762 


5927 


5954 


6122 


6139 


6142 


6872 


6876 


6969 


6974 


7014 


8132 


8136 


8159 


8411 


8455 


9770 


9778 


9788 


9805 


11925 


15340 


15386 


15551 


15714 


15719 


16294 


16554 


16611 


16618 


16643 


17041 


17076 


17081 


17091 


17160 


17488 


17552 


17578 


17616 


18406 


18915 


19022 


19065 


19098 


19150 


19465 


194 74 


19^93 


19529 


19566 


20135 


20156 


20192 


20195 


20203 


20545 


20570 


20581 


20586 


20591 


20672 


20682 


20692 


20702 


20712 


20901 


20914 


20950 


20950 


20962 


21255 


2^272 


21550 


21412 


21454 


21515 


21521 


21527 


21552 


21536 


21621 


21651 


21655 


21662 


21669 


21758 


21764 


21768 


21791 


21794 


21881 


21895 


21896 


21903 


21916 


22722 


22771 


22789 


22991 


22994 


25187 


25198 


25201 


23248 


23266 


25545 


23551 


25558 


25563 


23761 


23889 


2392R 


24015 


24103 


24196 


24712 


2^7H9 


24810 


24821 


24831 


2'>122 


25564 


25376 


25388 


25661 


26306 


26333 


26338 


26341 


26593 


27048 


27344 


27705 


2772^ 


2772B 


28661 


28665 


28849 


28866 


29163 


29370 


29598 


29579 


29615 


29645 


29912 


30025 


30029 


30039 


30118 


30756 


30760 


30875 


30879 


30888 


31286 


31291 


31301 


31305 


31337 


32396 


32400 


32404 


32482 


32511 


33506 


33556 


33559 


33575 


33945 


34557 


34616 


34673 


34 704 


35027 
35512 


35276 


35509 


35498 


35505 


35779 


35783 


35850 


35853 


35857 



38106 
41108 
42217 
42855 
46416 
46608 
46689 
A7012 
47237 



34704 
37336 
42508 

5611 

5791 

6236 

7027 

8467 

12580 

15760 

16776 

17169 

18410 

19189 

19585 

20445 

20594 

20721 

21102 

21439 

21545 

21678 

21801 

21989 

23050 

23270 

23808 

24251 

24844 

25692 

26645 

28110 

29214 

29680 

30215 

30909 

31349 

32815 

33956 

35107 

35526 

35861 



38807 
41181 
42259 
4 3001 
46432 
46615 
46696 
4 7022 
47251 



35651 
40858 
42670 

5656 

5796 

6457 

7042 

8552 

12653 

15992 

16888 

17173 

18414 

19250 

196A0 

20458 

20614 

20755 

21112 

214A5 

215A6 

21682 

21808 

220A6 

23053 

23526 

23818 

24518 

24855 

25718 

26671 

28121 

29228 

2968A 

30360 

30926 

31527 

32823 

34369 

35111 

35590 

35873 
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V001 



voo^ 



35885 

363'i2 

36707 

36809 

36932 

373A6 

37686 

37965 

38279 

39087 

396A9 

39925 

^0256 

^0A39 

40775 

41529 

41869 

42443 

42707 

42855 

42959 

45098 

44384 

44604 

44826 

45108 

45306 

45462 

45618 

45752 

45905 

46044 

46391 

46595 

46675 

46893 

47003 

47109 

47197 

47255 

47371 

3588 # 
6987 
35547 
36588 
37804 
38283 
40870 
42949 
44779 
45399 
46049 

3589 # 
6883 
8416 



35919 

36345 

36712 

36818 

36938 

37357 

37755 

37969 

38493 

39167 

39693 

39932 

40262 

40506 

40782 

41561 

41901 

42465 

42720 

42866 

43001 

43140 

44388 

44608 

44837 

45174 

45310 

45472 

45623 

45767 

4S922 

46054 

46407 

46601 

46682 

46895 

47009 

47112 

47201 

47259 

47378 

5523 

7021 

35580 

36636 

37807 

38289 

40878 

43088 

44842 

45467 

46159 

5564 

6900 

8420 



35923 

36350 

36715 

36841 

37110 

37365 

57765 

37973 

38563 

39181 

59726 

59949 

40300 

40509 

40858 

41614 

42041 

42493 

42745 

42893 

43007 

43148 

44398 

44619 

44847 

45187 

45320 

45477 

45627 

45775 

45934 

46059 

46416 

46608 

46689 

46908 

47012 

47139 

47208 

47262 

47402 

5605 

7162 

35948 

36639 

37815 

58362 

40882 

43204 

44861 

45486 

47184 

5569 

6907 

8436 



35927 


35931 


33955 


35959 


5615'. 


56248 


36293 


56304 


36316 


56357 


36486 


56527 


36570 


5661 ; 


56645 


36667 


56684 


36701 


36719 


36729 


56736 


36745 


56759 


36765 


36782 


56785 


36796 


36853 


36861 


36867 


36871 


36878 


56882 


56888 


56896 


36926 


37115 


37121 


37131 


57157 


37182 


37189 


57256 


57351 


37336 


37375 


37380 


37588 


37400 


57485 


37492 


37563 


57663 


37679 


37770 


37775 


Z7776 


57801 


57859 


37853 


37878 


37914 


37962 


37977 


57981 


37990 


58092 


38106 


58113 


38169 


38214 


38229 


58566 


58579 


58655 


58659 


38722 


38772 


38776 


58807 


38918 


39185 


39191 


59210 


59269 


39329 


39335 


39398 


59434 


59644 


597A0 


39755 


59760 


59806 


39815 


39822 


39828 


39834 


39885 


59960 


40039 


40050 


40061 


40066 


40071 


40096 


40185 


40208 


40303 


40309 


40321 


40327 


40330 


40368 


40380 


40390 


40594 


40515 


40532 


40538 


40577 


40594 


40650 


40656 


40715 


40723 


40996 


41032 


41070 


41108 


41181 


41265 


41362 


41385 


41490 


41643 


41664 


41693 


41698 


41703 


41728 


41782 


41807 


41826 


42171 


42217 


42259 


42324 


42557 


42398 


42404 


42435 


42459 


42508 


42559 


42581 


42598 


42612 


42626 


42.655 


42670 


42685 


42749 


42754 


42759 


42764 


42769 


42779 


42785 


42/89 


42794 


42897 


42902 


42907 


42913 


42918 


42928 


42935 


42939 


42944 


43034 


43038 


43043 


43048 


45054 


43059 


45076 


43080 


45084 


43192 


43199 


43209 


43227 


45252 


43237 


44354 


44369 


44579 


44403 


44449 


44508 


44512 


44525 


44534 


44568 


44595 


44597 


44630 


44694 


44698 


44709 


44714 


44751 


44782 


44786 


44805 


44852 


44857 


44866 


44871 


44909 


44974 


44979 


45002 


45103 


45201 


45207 


45212 


45222 


45227 


45252 


45281 


45292 


45502 


45325 


45361 


45375 


45385 


45590 


45394 


45404 


45409 


4?448 


45481 


45491 


45496 


45511 


45525 


45542 


45559 


45595 


45608 


45637 


45642 


45654 


45708 


45718 


45728 


45735 


45757 


45747 


45786 


45795 


45823 


45834 


45844 


45849 


45854 


45865 


45868 


45939 


45944 


45956 


45961 


45974 


46014 


46025 


46055 


46040 


46071 


46079 


46148 


46166 


46179 


46243 


46251 


46505 


46515 


46432 


46441 


46457 


46475 


46492 


46569 


46576 


46585 


46590 


46615 


46622 


46629 


46635 


46642 


46648 


46655 


46662 


46668 


46696 


46744 


46768 


46815 


46852 


46875 


46885 


46886 


46890 


46911 


46919 


46922 


46926 


46947 


46952 


46990 


46995 


47000 


47015 


47019 


47022 


47056 


47066 


47091 


47094 


47098 


47101 


47154 


47158 


47162 


47165 


47169 


47173 


47176 


47181 


47187 


47211 


47215 


47219 


47222 


47227 


47257 


47P41 


47248 


47251 


47265 


47271 


47295 


47299 


47502 


47526 


47358 


47541 


47556 


47415 


47570 


47810 














5892 


6145 


6221 


6277 


6655 


6769 


6822 


6886 


6952 


7389 


7398 


7416 


7426 


20487 


54570 


35451 


35507 


35543 


36097 


36121 


36348 


56483 


36500 


56504 


56509 


56567 


36584 


36799 


56916 


37541 


57397 


57414 


57425 


57690 


57709 


37735 


37819 


57827 


57841 


57857 


37918 


58035 


38149 


38160 


38267 


38449 


39427 


59450 


59944 


39955 


40306 


40516 


40512 


40522 


40886 


41567 


42049 


42055 


42057 


42061 


42176 


42674 


42799 


44374 


44595 


44489 


44505 


44585 


44601 


44675 


44691 


44763 


44951 


44970 


45080 


45098 


45194 


45217 


45297 


45515 


45580 


45613 


4!>6i^ 


45?25 


45742 


45839 


45858 


45928 


45950 


46030 


47190 


47250 


47268 


4727<* 


47278 


47284 


47419 






5579 


5596 


5630 


5672 


6765 


6783 


6791 


6806 


6840 


6914 


1227 


8154 


8292 


8551 


8357 


8565 


8575 


8405 


8441 


8460 


8472 


6501 


8522 


8528 


8536 


8558 


8596 
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VOOA 
V005 
V006 
VOO^ 
V008 



8606 

8869 

9319 

9727 

10679 

10825 

11583 

11756 

1306A 

13678 

U635 

14854 

15192 

16755 

17246 

18723 

18935 

19001 

194S1 

19669 

20240 

20293 

20345 

21464 

21814 

23103 

28172 

29703 

30290 

30659 

31249 

32930 

35756 

36935 

38457 

39731 

39991 

40934 

41076 

41247 

41657 

41892 

42393 

42736 

44501 

44759 

45063 

45659 

46903 

473P9 

5590 # 

3591 # 

3592 tt 
5595 tt 
3594 tt 



8620 

8916 

9329 

9731 

10694 

10851 

11387 

11777 

13169 

13693 

14697 

14859 

15207 

16771 

17531 

18734 

18939 

19005 

19607 

19674 

20244 

20297 

20425 

21483 

21900 

23185 

28298 

29707 

30546 

50710 

31253 

32965 

35760 

36942 

38461 

39745 

40180 

40938 

41083 

41260 

41679 

42192 

42428 

42815 

44551 

44767 

45075 

45678 

46915 

47960 

5998 

39365 

38^46 

39722 

39365 



8653 

8932 

9356 

9757 

10699 

10875 

11475 

11790 

15248 

15712 

14702 

14949 

15220 

16782 

18227 

18868 

18945 

19010 

19611 

19679 

20249 

20301 

20434 

21539 

21907 

23258 

28594 

30002 

30556 

50747 

51257 

52970 

56174 

57555 

58485 

59817 

40218 

40942 

41097 

41271 

41683 

42196 

42479 

42860 

44572 

44771 

45094 

45685 

46944 

47975 

35522 



39736 



8685 


8695 


8709 


8732 


8770 


8780 


8942 


8986 


9045 


9050 


9072 


9149 


9541 


9502 


9515 


9519 


9523 


9527 


9745 


9750 


9756 


9765 


9775 


9782 


10704 


10753 


10754 


10767 


10770 


10777 


10996 


1110? 


11166 


11177 


11235 


11240 


11482 


11489 


11658 


11663 


11672 


11678 


11899 


11910 


11917 


11930 


11935 


12055 


15320 


13575 


13578 


13582 


13596 


13630 


13716 


13774 


13800 


13956 


13974 


13992 


14725 


14740 


14751 


14769 


14774 


14804 


15075 


15079 


15088 


15095 


15104 


15110 


15322 


15489 


15496 


15757 


16069 


16235 


16812 


16827 


16868 


16877 


16894 


16933 


18241 


18245 


182/9 


18291 


18564 


18372 


18875 


18878 


18883 


18888 


18895 


18898 


18947 


18951 


18955 


18971 


18976 


18981 


19109 


19113 


19117 


19121 


19125 


19129 


19615 


19619 


19623 


19627 


19651 


19635 


19684 


19689 


19693 


19698 


19728 


20197 


20253 


20258 


20262 


20266 


20270 


20275 


20305 


20310 


20314 


20319 


20525 


20328 


20441 


20455 


20469 


21037 


21041 


21147 


21550 


21612 


21618 


21625 


21705 


21712 


21920 


21999 


22004 


22017 


22058 


22093 


23307 


23311 


23475 


25521 


25051 


25095 


28619 


28623 


28635 


28810 


28824 


28828 


30046 


30127 


50132 


50253 


50267 


30275 


30574 


30380 


50588 


30468 


30510 


30552 


50855 


30857 


50861 


30865 


30924 


30959 


31261 


31745 


52041 


32442 


32465 


32498 


35011 


53031 


55041 


35955 


54457 


34495 


36361 


36777 


56815 


36858 


56875 


36885 


37561 


37369 


57994 


37998 


58002 


38006 


38487 


38572 


58616 


38622 


38664 


39205 


59890 


59896 


59899 


59905 


39935 


59939 


40232 


40241 


40267 


40519 


40355 


40445 


40991 


41001 


41007 


41021 


41027 


41038 


41103 


41114 


41121 


41155 


41195 


41206 


41282 


41500 


41559 


41568 


41575 


41587 


41742 


41765 


41772 


41821 


41851 


41837 


42200 


42211 


42222 


42245 


42309 


42556 


42503 


42538 


42546 


42551 


42566 


42571 


42885 


44349 


44564 


44452 


44475 


44477 


44580 


44589 


44658 


44662 


44670 


44679 


44775 


44799 


44821 


44934 


44965 


44992 


45121 


45126 


45556 


45370 


45425 


45457 


45916 


45978 


45987 


46171 


46176 


46187 


47055 


47059 


47062 


47144 


47147 


47552 


47979 


47988 


48008 


48014 


48018 


48022 



s 




Page 1369 


8814 


8824 


8858 


9154 


9159 


9164 


9670 


9687 


9721 


9791 


9855 


9840 


10804 


10817 


10822 


11245 


11262 


11553 


11691 


11699 


11706 


12042 


12745 


12985 


13646 


15653 


13657 


14242 


14317 


14545 


14809 


14816 


14822 


15115 


15120 


15188 


16242 


16502 


16742 


16950 


16957 


16997 


18672 


18679 


18711 


18903 


18927 


18931 


18986 


18991 


18996 


19293 


19299 


19391 


19645 


19659 


19664 


20208 


20211 


20230 


20279 


20284 


20288 


20352 


20336 


20540 


21166 


21362 


21458 


21726 


21734 


21805 


22498 


22557 


23046 


25714 


26212 


26896 


28832 


28836 


29694 


30277 


30281 


30286 


30536 


30611 


30620 


30963 


30974 


50978 


32844 


32848 


32926 


34610 


34663 


35751 


36900 


36911 


36929 


38011 


38040 


38374 


39245 


59264 


39295 


39980 


39984 


39987 


40906 


40910 


40914 


41045 


41059 


41065 


41215 


41221 


41225 


41595 


41623 


41628 


41854 


41860 


41886 


42346 


42376 


42384 


42621 


42631 


42645 


44485 


44493 


44497 


44683 


44687 


44747 


44998 


45012 


45022 


45517 


45570 


45604 


46349 


46871 


46879 


47561 


47382 


47586 
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3595 # 

3563 # 

3564 H 

3565 H 
A4691 
45315 
45950 

3566 # 
7426 
40316 

3567 n 
38035 
3597 H 
3599 tt 
40657 

3568 # 
11245 
14702 
17246 
41623 

3569 # 
6883 
8416 
8606 
8869 
9502 
9756 
10754 
11387 
11777 
13573 
13800 
15110 
16502 
16957 
19121 
20211 
20284 
20336 
21362 
21734 
22557 
26212 
28836 
30281 
30611 
30978 
32930 
36361 
37361 
38487 
39980 
40906 
41045 
41215 



38146 
36348 

42799 

44763 

45380 

46030 

5523 

35451 

40512 

6145 

38149 

35698 

35585 

47193 

9149 

11353 

14740 

17531 

45570 

5564 

6900 

8420 

8620 

8916 

9515 

9765 

10767 

11473 

11790 

13578 

14317 

15115 

16742 

18241 

19125 

20230 

20288 

20340 

21458 

21805 

23046 

26896 

29694 

30286 

30620 

31249 

32965 

36777 

37369 

38572 

39984 

40910 

41059 

41221 



36636 36639 38283 40870 



42949 

44779 

45399 

46049 

5605 

35507 

40522 

35543 

38362 

35599 

47204 

9154 

12985 

14854 

18227 

45678 

5569 

6907 

8436 

8653 

8932 

9519 

9775 

10777 

11482 

11899 

13582 

14343 

15188 

16755 

18245 

19129 

20240 

20293 

20345 

21464 

21814 

23103 

28172 

29703 

30290 

30710 

31253 

32970 

36813 

37994 

38664 

39987 

40914 

41065 

41225 



43088 
44842 
45467 

6277 

35547 

46159 

35948 

38449 

35612 

47233 

9159 

13064 

14859 

18364 

46187 

5579 

6914 

8441 

8685 

8942 

9523 

9782 

10804 

11489 

11910 

13596 

14723 

15192 

16771 

18279 

19293 

20244 

20297 

20425 

21483 

21900 

23183 

28298 

29707 

30346 

30747 

31257 

33011 

36858 

37998 

39731 

39991 

40934 

41076 

41247 



43204 
44861 
45486 

6653 

35580 

47184 

36097 

39944 

35625 

47244 

9164 

13320 

15073 

18372 

46349 

5596 

7227 

8460 

8695 

8986 

9527 

9791 

10817 

11658 

11917 

13630 

14751 

15220 

16782 

18291 

19299 

20249 

20301 

20434 

21539 

21907 

23258 

28594 

30002 

30356 

30853 

31261 

33031 

36875 

38002 

39745 

40180 

40938 

41083 

41260 



44374 
44951 
45613 

6769 

37733 

47190 

36121 

39955 



9670 

13712 

15079 

18672 

46944 

5630 

8154 

8472 

8709 

9045 

9687 

9835 

10822 

11663 

11930 

13646 

14769 

15322 

16812 

18711 

19391 

20253 

20305 

20441 

21550 

21920 

23307 

28619 

30046 

30374 

30857 

31745 

33041 

36885 

38006 

39817 

40218 

40942 

41097 

41271 



44393 
44970 
45632 

6987 

37807 

47230 

37690 

47278 



44489 
45080 
45723 

7021 
37813 
47268 
37709 



44505 
45098 
45742 

7162 
37819 
47274 
37804 



44585 
45194 
45839 

7389 
37857 
47284 
37827 



44601 
45217 
45858 

7398 
38160 
47419 
37841 



10770 

13956 

15088 

18679 

47062 

5672 

8292 

8501 

8732 

9050 

9721 

9840 

10825 

11672 

11935 

13653 

1 't774 

15489 

16827 

18723 

19451 

20258 

20310 

20455 

21612 

21999 

23311 

28623 

30127 

30380 

30861 

32442 

33953 

36900 

38011 

39890 

40232 

40991 

41103 

41282 



10875 

13974 

15095 

30659 

47147 

6765 

8351 

8522 

8770 

9072 

9727 

10679 

10831 

11678 

12035 

13657 

14604 

15496 

16868 

18734 

19645 

20262 

20314 

20469 

21618 

22004 

23475 

28633 

30132 

30388 

30865 

32463 

34437 

36911 

38040 

39896 

40241 

41001 

41114 

41500 



10996 

13992 

15104 

35751 

47386 

6783 

8357 

8528 

8780 

9319 

9731 

10694 

11166 

11691 

12042 

13678 

14809 

15737 

16877 

19010 

19698 

20266 

20319 

21037 

21625 

22017 

23521 

28810 

30253 

30468 

30924 

32498 

3A495 

36929 

38374 

39899 

40267 

41007 

41121 

41539 



11107 

U242 

15120 

35756 

47389 

6791 

8363 

8536 

8814 

9329 

9737 

10699 

11177 

11699 

12745 

13693 

14816 

16069 

16894 

19109 

19728 

20270 

20323 

21041 

21705 

22058 

25031 

28824 

30267 

30510 

30959 

32844 

34610 

36935 

38457 

39903 

40319 

41021 

41135 

41568 



11235 

14635 

15207 

35760 

47979 

6806 

8373 

8558 

8824 

9336 

9743 

10704 

11262 

11706 

13169 

13716 

14822 

16235 

16933 

19113 

20197 

20275 

20328 

21147 

21712 

22093 

25095 

28828 

30273 

30532 

30963 

32848 

34663 

36942 

38461 

39935 

40333 

41027 

41193 

41573 



44675 
45297 
45928 

7416 
4O306 

37918 



35703 36679 37810 37816 40250 40365 40441 



11240 
14697 
16997 
41595 

6840 

8405 

8596 

8858 

9341 

9750 

10733 

11383 

11756 

13248 

13774 

14949 

16242 

16950 

19117 

20208 

20279 

20332 

21166 

21726 

22498 

25714 

28832 

30277 

30536 

30974 

32926 

36174 

37353 

38483 

39939 

40445 

41038 

41206 

41587 
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41628 


41657 


41679 


41683 


41742 


41763 


41772 


41821 


41831 




41886 


41892 


42192 


42196 


42200 


42211 


42222 


42243 


42309 




42538 


42546 


42551 


42566 


42571 


42621 


42631 


42736 


42815 




44432 


44473 


44477 


44485 


44493 


44497 


44501 


44551 


44572 




44662 


44670 


44679 


44683 


44687 


44747 


44759 


44767 


44771 




44934 


44965 


44992 


44998 


45012 


45022 


45063 


45075 


45094 




45425 


45517 


45659 


45683 


45978 


45987 


46171 


46176 


46871 




47144 


47332 


47361 


47382 


47960 


47975 


47988 


48008 


48014 


V02.33.41 


3570 ft 


18868 


18873 


18878 


18883 


18888 


18893 


18898 


18903 


V \' K^ m m^ '-' 9 ' * 


18939 


18943 


18947 


18951 


18955 


18971 


18976 


18981 


18986 




19005 


19607 


19611 


19615 


19619 


19623 


19627 


19631 


19635 




19674 


19679 


19684 


19689 


19693 


32041 


38616 


38622 


39205 




42336 
46915 
3602 # 


42346 


42428 


42479 


42503 


42645 


44364 


45370 


45457 


V020 


5564 


5569 


5579 


5596 


5630 


5672 


6900 


6907 


w \J ^ \J 


8351 


8357 


8363 


8373 


8405 


8416 


8420 


8436 


8441 




8522 


8528 


8536 


8558 


8596 


8606 


8620 


8653 


8685 




8770 


8780 


8814 


8824 


8858 


8869 


8916 


8932 


8942 




9072 


9319 


9329 


9336 


9341 


9502 


9515 


9519 


9523 




9727 


9731 


9737 


9743 


9750 


9756 


9765 


9775 


9782 




10699 


10704 


10754 


10767 


10777 


10822 


10831 


11262 


11482 




11691 


11699 


11706 


11777 


11790 


11899 


11910 


11917 


11930 




13774 


13800 


14317 


14343 


14723 


14751 


14769 


14774 


14804 




15322 


15489 


15496 


16742 


16755 


16771 


16782 


16812 


16827 




16933 


16950 


16957 


18241 


18245 


18279 


18291 


18711 


18723 




19117 


19121 


19125 


19129 


19293 


19299 


19391 


19451 


19645 




20240 


20249 


20258 


20266 


20275 


20284 


20293 


20301 


20310 




20345 


20425 


20434 


20441 


20455 


20469 


21037 


21041 


21147 




21483 


21539 


21550 


21612 


21618 


21625 


21705 


21712 


21726 




21900 


21907 


21920 


21999 


22004 


22017 


22058 


22093 


23046 




23307 


23311 


23475 


23521 


25714 


26212 


26896 


28172 


28298 




28633 


28810 


28824 


28828 


28832 


28836 


29694 


29703 


29707 




30132 


30267 


30273 


30286 


30290 


30356 


30374 


30380 


30388 




30620 


30710 


30747 


30853 


30857 


30861 


30865 


30924 


30959 




31745 


32844 


32848 


32926 


32930 


32965 


32970 


33011 


33031 




34495 


36361 


36777 


36813 


36858 


36875 


36885 


36900 


36911 




37353 


37361 


37369 


37994 


37998 


38002 


38006 


38011 


38040 




38664 


39674 


39678 


39684 


39688 


39731 


39745 


39817 


40180 




41001 


41007 


41027 


41038 


41045 


41065 


41076 


41083 


41103 




41215 


41260 


41271 


41282 


41500 


41539 


41568 


41573 


41628 




41821 


41831 


41837 


41854 


41860 


41886 


41892 


42211 


42222 




42384 


42393 


42538 


42546 


42551 


42566 


42571 


42621 


42631 




46879 


47053 


47059 


47144 


47332 


47361 


47382 






V021 


3603 # 


5324 


5328 


5335 


5940 


5948 


9149 


9154 


9159 


V ^^ b • 


9180 


9185 


9191 


9195 


9199 


9203 


9209 


9214 


9219 




9238 


9242 


9554 


9565 


9581 


9391 


9596 


9600 


9608 




9630 


9634 


9642 


9648 


9653 


9670 


10770 


10875 


10996 




11245 


11353 


12852 


12985 


13064 


13081 


13320 


13712 


13956 




14220 


14235 


14242 


14255 


14635 


14673 


14697 


14702 


14740 




15079 


15088 


15095 


15104 


15120 


15207 


15783 


16997 


17246 




18372 


18672 


18679 


30659 


35562 


35567 


35751 


35756 


35760 




45570 


45678 


46187 


46349 


46944 


47062 


47147 


47386 


47389 


V022 


3604 ft 


5547 


5622 


5687 


5753 


5754 


5791 


5800 


5818 


V vC- t- 


8645 


15719 


15760 


16021 


16035 


16219 


16611 


16618 


16643 




17041 


17081 


17091 


17261 


17266 


17286 


17557 


18410 


18414 



}ns 




Pag 


41837 


41854 


41860 


42376 


42384 


42393 


42860 


42883 


44349 


44580 


44589 


44658 


44775 


44799 


44821 


45121 


45126 


45356 


46879 


47053 


47059 


48018 


48022 




18927 


18931 


18935 


18991 


18996 


19001 


19659 


19664 


19669 


39245 


39264 


39295 


45604 


45916 


46903 


6914 


7227 


8292 


8460 


8472 


8501 


8695 


8709 


8732 


8986 


9045 


9050 


9527 


9687 


9721 


9835 


9840 


10694 


11489 


11672 


11678 


11935 


13169 


13248 


14809 


14816 


14822 


16868 


16877 


16894 


18734 


19109 


19113 


19728 


20197 


20230 


20319 


20328 


20336 


21362 


21458 


21464 


21734 


21805 


21814 


23103 


23183 


23258 


28594 


28619 


28623 


30002 


30046 


30127 


30532 


30536 


30611 


30963 


30974 


30978 


33041 


33953 


34437 


36929 


36935 


36942 


38483 


38487 


38572 


40218 


40232 


40991 


41114 


41121 


41193 


41657 


41763 


41772 


42243 


42309 


42376 


46171 


46176 


46871 


9164 


9170 


9175 


9224 


9230 


9234 


9614 


9619 


9625 


11107 


11235 


11240 


13974 


13992 


14209 


14854 


14859 


15073 


17531 


18227 


18364 


38146 


41595 


41623 


47979 






6779 


6787 


6796 


17010 


17014 


17020 


18418 


18427 


18439 



1371 



..-.J 
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V023 
V02A 

V025 

V030 



18A51 

20581 

20702 

21965 

30215 

36139 

36818 

A0581 

43169 

44641 

45240 

45767 

47197 

3605 # 

40081 

3607 # 
29620 
40371 
40810 

3608 tt 
29620 
40371 
40810 
3611 tt 
5659 
5800 
6657 
7184 
9063 
14791 
16219 
17014 
17286 
18718 
19418 
20099 
20536 
20663 
20820 
21255 
21527 
21655 
21768 
21896 
22789 
23201 
23558 
24015 
24810 
25376 
26338 
27705 
28849 
29579 
30039 



18695 

20586 

20712 

22050 

30451 

36324 

36871 

40600 

43216 

44724 

45247 

45775 

47237 

5888 

40096 

20156 

35632 

40383 

40854 

20156 

35632 

40383 

40854 

5358 

5667 

5882 

6686 

7190 

9498 

14795 

16284 

17020 

17470 

18726 

19461 

20124 

20545 

20672 

20901 

21272 

21532 

21662 

21791 

21903 

22991 

23248 

23563 

24103 

24821 

25388 

26341 

28866 
29615 
30118 



18715 

20591 

20721 

23757 

31074 

36688 

36882 

40633 

43243 

44730 

45338 

45781 

47346 

5913 

40159 

20553 

36125 

40557 

20553 
36125 
40557 

5422 

5676 

5888 

6702 

7220 

9511 

14799 

16294 

17041 

17488 

18915 

19465 

20135 

20570 

20682 

20914 

21434 

21536 

21669 

21794 

21916 

22994 

23266 

23761 

24196 

24831 

25661 

26593 

27728 

29163 

29645 

30215 



19042 

20614 

20761 

23804 

32408 

36697 

37213 

42604 

43252 

44884 

45420 

45790 

47366 

5920 

40164 

21108 

36470 

40568 

21108 
36470 
40568 

5455 

5682 

5907 

6746 

8128 

9760 

15340 

16534 

17076 

17552 

19022 

19474 

20192 

20581 

20692 

20930 

21439 

21543 

21678 

21801 

21989 

23050 

23270 

23808 

24251 

24844 

25692 

26645 

28110 

29214 

29680 

30360 



19053 
20623 
21272 
24202 
32412 
36712 
37219 
42652 
44416 
44891 
45511 
45802 

6007 

40185 

21210 

36488 

40577 

21210 
36488 
40577 

5459 

5699 

5920 

6872 

8132 

9770 

15551 

16611 

17081 

17578 

19065 

19493 

20105 

20586 

20702 

20962 

21443 

21546 

21682 

21808 

22046 

23053 

23326 

23818 

24318 

24855 

25718 

26671 

28121 

29228 

29684 

30365 



19077 
20633 
21446 
24206 
32435 
36719 
38286 
42716 
44426 
44898 
45525 
45881 

35132 
40208 
21218 
36554 
40586 

21218 
36554 
40586 

5463 

5712 

5927 

6876 

8136 

9778 

15714 

16618 

17091 

17616 

19098 

19529 

20203 

20591 

20712 

21102 

21450 

21585 

21693 

21848 

22447 

23061 

23329 

23826 

24328 

24860 

25807 

26675 

28155 

29238 

29698 

30447 



19540 
20643 
21527 
24481 
32456 
36736 
39335 
42821 
44438 
44904 
45542 
45974 

35698 
40422 
21594 
36572 
40594 

21594 
36572 
40594 

5519 

5726 

5934 

6969 

8139 

9788 

15719 

16643 

17160 

18406 

19150 

19566 

20445 

20594 

20721 

21112 

21454 

21589 

21702 

21854 

22458 

23065 

23450 

23835 

24372 

24873 

25869 

26679 

28160 

29276 

29723 

30632 



19546 
20653 
21532 
26345 
32475 
36739 
39338 
42831 
44444 
44915 
45548 
46071 

36966 
40427 
21675 
38419 
40622 

21675 
38419 
40622 

5526 

5733 

6122 

6974 

8411 

9805 

15760 

16776 

17169 

18410 

19189 

19583 

20458 

20614 

20735 

21154 

21461 

21600 

21708 

21858 

22627 

23107 

23454 

23839 

24427 

25114 

25873 

26683 

28208 

29339 

29727 

30636 



19739 
20663 
21659 
29398 
32491 
36759 
39649 
42847 
44456 
45027 
45554 
46079 

37798 
40643 
21690 
39796 
40630 

21690 
39796 
40630 

5547 

5750 

6139 

7014 

8455 

11923 

15992 

16888 

17173 

18414 

19250 

19640 

20504 

20623 

20739 

21160 

21468 

21608 

21723 

21871 

22643 

23116 

23527 

23877 

24569 

25123 

26189 

26876 

28334 

29356 

29831 

30714 



20112 


20118 


20536 


20672 


20682 


20692 


21780 


21861 


21878 


29843 


29912 


30118 


33500 


33515 


34380 


36763 


36767 


36788 


39653 


40313 


40518 


42967 


42977 


42993 


44539 


44545 


44635 


45040 


45131 


45138 


45565 


45654 


45664 


46085 


46768 


47150 


38888 


38902 


40076 


21798 


21885 


29209 


40028 


40042 


40201 


40657 


40687 


40751 


21798 


21885 


29209 


40028 


40042 


40201 


40657 


40687 


40751 


5553 


5611 


5636 


5762 


5791 


5796 


6142 


6236 


6437 


7027 


7042 


7045 


8467 


8532 


9055 


12580 


12642 


14763 


16021 


16035 


16141 


16927 


16943 


17010 


17177 


17261 


17266 


18418 


18692 


18703 


19322 


19410 


19414 


19719 


19723 


19733 


20509 


20514 


20531 


20633 


20643 


20653 


20746 


20761 


20816 


21206 


21216 


21234 


21472 


21513 


21521 


21615 


21621 


21651 


21730 


21758 


21764 


21874 


21881 


21893 


22674 


22722 


22773 


23120 


23187 


23198 


23541 


23545 


25551 


23885 


23889 


23928 


24572 


24712 


24789 


25128 


25322 


25364 


26198 


26306 


26333 


26900 


27048 


27344 


28338 


28661 


28665 


29366 


29370 


29398 


29843 


29912 


30025 


30756 


30760 


30875 



CMT098.MCX 



H 11 
MICR02 1M(01) 28-NOV-83 16:30:35 CLOKX 
Cross Reference Listing - Expression Names 



Rev 13.00, Clock rate = 160ns 



Page 1373 



V031 



V032 



V033 



30879 


30888 


30909 


31305 


31337 


31349 


32A82 


32511 


32815 


33945 


33956 


34369 


35107 


35111 


35123 


35526 


35590 


35593 


35919 


35923 


35927 


36357 


36486 


36527 


36715 


36719 


36729 


36853 


36861 


36867 


37121 


37131 


37137 


37A83 


37492 


37563 


37839 


37853 


37878 


38106 


38113 


38169 


38659 


38722 


38772 


39269 


39329 


39335 


39760 


39806 


39813 


A0050 


40061 


40066 


40321 


40327 


40330 


40538 


40577 


40594 


41070 


41108 


41181 


41901 


42217 


42259 


42559 


42581 


42598 


42764 


42769 


42779 


42913 


42918 


42928 


43048 


43054 


43059 


43227 


43232 


43237 


44512 


44523 


44534 


44709 


44714 


44751 


44871 


44909 


44974 


45222 


45227 


45252 


45385 


45390 


45394 


45511 


45525 


45542 


45708 


45718 


45728 


45834 


45844 


45849 


45961 


45974 


46014 


46166 


46179 


46243 


46475 


46492 


46569 


46635 


46642 


46648 


46815 


46832 


46875 


46926 


46947 


46952 


47056 


47066 


47091 


4 7165 


47169 


47173 


47222 


47227 


47237 


47299 


47302 


47326 


3612 ft 


42799 


42949 


44691 


44763 


44779 


45315 


45380 


45399 


45950 


46030 


46049 


3613 tf 


5523 


5605 


7416 


7426 


35451 


37733 


37804 


37807 


38362 


38449 


39944 


47268 


47274 


47278 


3614 # 


5564 


5569 



30926 

31527 

32823 

34432 

35127 

35617 

35931 

36570 

36736 

36871 

37256 

37663 

37914 

38214 

38776 

39365 

39822 

40071 

40368 

40630 

41265 

42324 

42612 

42785 

42935 

43076 

44354 

44568 

44782 

44979 

45281 

45404 

45559 

45733 

45854 

46025 

46251 

46576 

46655 

46883 

46990 

47094 

47176 

47241 

47338 

43088 

44842 

45467 

6145 

35507 

37813 

39955 

47284 

5579 



30931 

31719 

32829 

34447 

35132 

35629 

35935 

36636 

36745 

36878 

37331 

37679 

37962 

38229 

38807 

39398 

39828 

40096 

40380 

40636 

41490 

42357 

42626 

42789 

42939 

43080 

44369 

44593 

44786 

45002 

45292 

45409 

45595 

45737 

45863 

46035 

46305 

46583 

46662 

46886 

46993 

47098 

47181 

47248 

47341 

43204 

44861 

45486 

6277 

35543 

37819 

40306 

47419 

5596 



30968 

31753 

32833 

34451 

35136 

35783 

35939 

36639 

36759 

36882 

37346 

37686 

37965 

38279 

38918 

39434 

39834 

40185 

40390 

40715 

41529 

42398 

42655 

42794 

42944 

43084 

44379 

44597 

44805 

45103 

45302 

45448 

45608 

45747 

45868 

46040 

46313 

46590 

46668 

46890 

47000 

471C1 

47187 

47251 

47356 

44374 

44951 

45613 

6653 
35547 
37827 
40316 



31126 

32037 

32837 

34489 

35257 

35850 

36136 

36643 

36763 

36888 

37357 

37755 

37969 

38283 

39087 

39644 

39885 

40208 

40394 

40723 

41614 

42404 

42707 

42855 

42959 

43098 

44384 

44604 

44826 

45108 

45306 

45462 

45618 

45752 

45905 

46044 

46391 

46595 

46675 

46893 

47003 

47109 

47197 

47255 

47371 

44393 

44970 

45632 

6769 
35580 
37841 
40512 



5630 5672 



31134 

32375 

33019 

34510 

35276 

35853 

36293 

36667 

36782 

36926 

37365 

37765 

37973 

38493 

39167 

39649 

39925 

40256 

40439 

40775 

41728 

42435 

42720 

42866 

43001 

43140 

44388 

44608 

44837 

45174 

45310 

45472 

45623 

45767 

45922 

46054 

46407 

46601 

46682 

46895 

47009 

47112 

47201 

47259 

47378 

44489 

45080 

45723 

6987 
35948 
37857 
40522 

5998 



31245 


31286 


32385 


32396 


33496 


33506 


34557 


34616 


35309 


35498 


35857 


35861 


36304 


36316 


36684 


36701 


36785 


368C9 


36932 


36938 


37375 


37380 


37770 


37773 


37977 


37981 


38563 


38566 


39181 


39185 


39693 


39726 


39932 


39949 


40262 


40300 


40506 


40509 


40782 


40870 


41782 


41807 


42439 


42443 


42745 


42749 


42893 


42897 


43007 


43034 


43148 


43192 


44398 


44403 


44619 


44630 


44847 


44852 


45187 


45201 


45320 


45325 


45477 


45481 


45627 


45637 


45775 


45786 


45934 


45939 


46059 


46071 


46416 


46432 


46608 


46615 


46689 


46696 


46908 


46911 


47012 


47015 


47139 


47154 


47208 


47211 


47262 


47265 


47402 


47415 


44505 


44585 


45098 


45194 


45742 


45839 



7021 
36097 
37918 
46159 

6765 



7162 
36121 
38035 
47184 



31291 

32400 

33556 

34673 

35503 

35873 

36342 

36707 

36818 

37110 

37388 

37776 

37990 

38579 

39191 

39740 

39960 

40303 

40515 

40996 

41826 

42465 

42754 

42902 

43038 

43199 

44449 

44694 

44857 

45207 

45361 

45491 

45642 

45795 

45944 

46079 

46441 

46622 

46744 

46919 

47019 

47158 

47215 

47271 

47810 

44601 

45217 

45858 

7389 
37690 
38149 
47190 



6783 6791 



31301 

32404 

33575 

35027 

35512 

35885 

36348 

36712 

36841 

37115 

37400 

37801 

38092 

38655 

39210 

39755 

40039 

40309 

40532 

41032 

41869 

42493 

42759 

429(!' 

4304i 

43209 

44508 

44698 

44866 

45212 

45375 

45496 

45654 

45823 

45956 

46148 

46457 

46629 

46768 

46922 

47022 

47162 

47219 

47295 

44675 
45297 
45928 

7398 
37709 
38160 
47230 

6806 
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V03A 

V055 
V036 
V037 
V038 
V0A.33 



68A0 

8'i05 

8596 

8858 

93A1 

9750 

10733 

11383 

11756 

13248 

13774 

14949 

16242 

16950 

18883 

18955 

19117 

19623 

19693 

20262 

20314 

20469 

21618 

22004 

23475 

28633 

30132 

30388 

30865 

32442 

33953 

36885 

38006 

39205 

39939 

40445 

4103? 

41206 

41587 

41860 

42376 

42631 

44493 

44687 

45012 

45604 

47053 

48022 

3615 tt 
40657 

3616 # 

3617 tf 

3618 it 

3619 tt 
3571 tt 



6883 

8416 

8606 

8869 

9502 

9756 

10754 

11387 

11777 

13573 

13800 

15110 

16502 

16957 

18888 

18971 

19121 

19627 

19698 

20266 

20319 

21037 

21625 

22017 

23521 

28810 

30253 

30468 

30924 

32463 

34437 

36900 

38011 

39245 

39980 

40906 

41045 

41215 

41628 

41886 

42384 

42645 

44497 

44747 

45022 

45659 

47059 

35585 
47193 
35698 
38146 
39722 
39722 
5998 



6900 

8420 

8620 

8916 

9515 

9765 

10767 

11473 

11790 

13578 

14317 

15115 

16742 

18241 

18893 

18976 

19125 

19631 

19728 

20270 

.^0323 

21041 

21705 

22058 

25031 

28824 

30267 

30510 

30959 

32498 

34495 

36911 

38040 

39264 

39984 

40910 

41059 

41221 

41657 

41892 

42393 

42736 

44501 

44759 

45063 

45683 

47144 

35599 
47204 



39736 
39736 
35522 



6907 

8436 

8653 

8932 

9519 

9775 

10777 

11482 

11899 

13582 

14343 

15188 

16755 

18245 

18898 

18981 

19129 

19635 

20197 

20275 

20328 

21147 

21712 

22093 

25095 

28828 

30273 

30532 

30963 

32844 

34610 

36929 

38374 

39295 

39987 

40914 

41065 

41225 

41679 

42192 

42428 

42815 

44551 

44767 

45075 

45916 

47332 

35612 
47233 



6914 

8441 

8685 

8942 

9523 

9782 

10804 

11489 

11910 

13596 

14723 

15192 

16771 

18279 

18903 

18986 

19293 

19645 

20208 

20279 

20332 

21166 

21726 

22498 

25714 

28832 

30277 

30536 

30974 

32848 

34663 

36935 

38457 

39731 

39991 

40934 

41076 

41247 

41683 

42196 

42479 

42860 

44572 

44771 

45094 

45978 

47361 

35625 
47244 



7227 

8460 

8695 

8986 

9527 

9791 

10817 

11658 

11917 

13630 

14751 

15220 

16782 

18291 

18927 

18991 

19299 

19659 

20211 

20284 

20336 

21362 

21734 

22557 

26212 

28836 

30281 

30611 

30978 

32926 

35522 

36942 

38461 

39745 

40180 

40938 

41083 

41260 

41742 

42200 

42503 

4.?883 

44580 

44775 

45121 

45987 

47382 



8154 

8472 

8709 

9045 

9687 

9835 

10822 

11663 

11930 

13646 

14769 

15322 

16812 

18"11 

18931 

18996 

19391 

19664 

20230 

20288 

20340 

21458 

21805 

23046 

26896 

29694 

30286 

30620 

31249 

32930 

36174 

37353 

38483 

39817 

40218 

40942 

41097 

41271 

41763 

42211 

42538 

44349 

44589 

44799 

45126 

46171 

47960 



8292 

8501 

8732 

9050 

9721 

9840 

10825 

11672 

11935 

13653 

14774 

15489 

16827 

18723 

18935 

19001 

19451 

19669 

20240 

20293 

20345 

21464 

21814 

23103 

28172 

2*;" "03 

30290 

30710 

31253 

32965 

36361 

37361 

38487 

39890 

40232 

40991 

41103 

41282 

41772 

42222 

42546 

44364 

44658 

44821 

45356 

46176 

47975 



8351 

8522 

8770 

9072 

9727 

10679 

10831 

11678 

12035 

15657 

14804 

15496 

16868 

18734 

18939 

19005 

19607 

19674 

20244 

20297 

20425 

21483 

21900 

23183 

28298 

29707 

30346 

30747 

31257 

32970 

36777 

37369 

38572 

39896 

40241 

41001 

41114 

41500 

41821 

42243 

42551 

44432 

44662 

44934 

45370 

46871 

47988 



8357 


8363 


8528 


8536 


8780 


8814 


9319 


9329 


9731 


9737 


10694 


10699 


11166 


11177 


11691 


11699 


12042 


12745 


13678 


13693 


14809 


14816 


15737 


16069 


16877 


16894 


18868 


18873 


18943 


18947 


19010 


19109 


19611 


19615 


19679 


19684 


20249 


20253 


20301 


20305 


20434 


20441 


21539 


21550 


21907 


21920 


23258 


23307 


285^4 


28619 


30002 


30046 


30356 


30374 


30853 


30857 


31261 


31745 


33011 


33031 


36813 


36858 


37994 


37998 


38616 


38622 


39899 


39903 


40267 


40319 


41007 


41021 


41121 


41135 


41539 


41568 


41831 


41837 


42309 


42336 


42566 


42571 


44473 


44477 


44670 


44c:9 


44965 


44992 


45425 


45457 


46879 


46903 


48008 


48014 



8373 

8558 

8824 

9336 

9743 

10704 

11262 

11706 

13169 

13716 

14822 

16235 

16933 

18878 

18951 

19113 

19619 

19689 

20258 

20310 

20455 

21612 

21999 

23311 

28623 

30127 

30380 

30861 

32041 

33041 

36875 

38002 

38664 

39935 

40333 

41027 

41193 

41573 

41854 

42346 

42621 

44485 

44683 

44998 

45517 

46915 

48018 



35703 36679 37810 37816 40250 40365 40441 
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V0A,3A 
VGA, 35 
VOAO 



VGA! 



V05.30 
V050 



V051 



V052 



V053 



V05A 



3572 ^ 

3573 H 

3622 -V 
7416 
37733 
38160 
A320A 
AA861 
A5486 
A718A 

3623 # 
6657 
17616 
18935 
19001 
19A7A 
19659 
20962 
23A50 
24318 
25388 
29370 
33956 
37388 
39295 
41490 
42336 
42626 
45604 
46475 
46635 
46893 
47066 
47262 
3574 tt 
I62t ft 
922^ 
9596 
13081 
3627 ft 
9224 
9614 
14235 

3630 ft 
9224 
9614 
14235 

3631 ft 
9224 
9614 
14235 

3632 ft 
9224 
9614 
14*^35 



5523 

7426 

37804 

38362 

44374 

44951 

45613 

47190 

5358 

6702 

18868 

18939 

19005 

19493 

19664 

22458 

23454 

24328 

26189 

30025 

34557 

37755 

39434 

41529 

42346 

42645 

45916 

46492 

46642 

46895 

47094 

47295 

39365 

9170 

9230 

9600 

14209 

9170 

9230 

9619 

14255 

9170 

9230 

9619 

14255 

9170 

9230 

9619 

14255 

9170 

9230 

9619 

14255 



5605 

35451 

37807 

38449 

44393 

44970 

45632 

47230 

5422 

6969 

18873 

18943 

19022 

19566 

19669 

22627 

23527 

24372 

26198 

31126 

34616 

37776 

39644 

41614 

42357 

42655 

46243 

46569 

46648 

46903 

47101 

47302 

9175 

9234 

9608 

14220 

9175 

9234 

9625 

14673 

9175 

9234 

9625 

14673 

9175 

9234 

9625 

14673 

9175 

9234 

9625 

14673 



6145 

35507 

37813 

39944 

4A489 

45080 

45723 

47268 

5455 

7027 

18878 

18947 

19098 

19583 

19674 

22643 

23551 

24427 

26306 

31245 

34673 

38106 

39755 

41728 

42398 

42855 

46251 

46576 

46655 

46911 

47112 

47356 

9180 

9238 

9614 

14235 

9180 

9238 

9630 

15783 

9180 

9238 

9630 

15783 

9180 

9238 

9630 

15783 

9180 

9238 

9630 

15783 



6277 

35543 

37819 

39955 

44505 

45098 

45742 

47274 

5459 

7042 

18883 

18951 

19189 

19607 

19679 

22674 

23761 

?4569 

u6333 

31286 

35593 

38616 

40256 

41782 

42428 

43001 

46305 

46583 

46662 

46915 

47154 

47378 

9185 

9242 

9619 

14255 

9185 

9242 

9634 

9185 
9242 
9634 

9185 
9242 
9634 

9185 
9242 
9634 



6653 

35547 

37827 

40306 

44585 

45194 

45839 

47278 

5463 

7045 

18888 

18955 

19250 

19611 

19684 

22722 

23808 

24712 

27724 

31291 

35617 

38622 

40390 

41807 

42435 

43080 

46313 

46590 

46668 

46922 

47165 



9191 

9454 

9625 

14462 

9191 

9554 

9642 

9191 
9554 
9642 

9191 
9554 
9642 

9191 
9554 
9642 



6769 

35580 

37841 

40316 

44601 

45217 

45858 

47284 

5667 

7190 

18893 

18971 

1932^ 

19615 

19689 

22789 

23818 

24789 

2772S 

31301 

36527 

38807 

40996 

41826 

42439 

43192 

46391 

46595 

46675 

46926 

47176 



9195 

9465 

9630 

14480 

9195 

9565 

9648 

9195 
9565 
9648 

9195 
9565 
9648 

9195 
9565 
9648 



6987 

35948 

37857 

40512 

44675 

45297 

45928 

47419 

5676 

15340 

18898 

18976 

19410 

19619 

19693 

22994 

23877 

24844 

28849 

31305 

36715 

39205 

41032 

41869 

42443 

44364 

46407 

46601 

46682 

46947 

47197 



9199 

9471 

9634 

14673 

9199 

9581 

9653 

9199 
9581 
9653 

9199 
9581 
9653 

9199 
9581 
9653 



7021 

36097 

37918 

40522 

44691 

45315 

45950 

5882 

16294 

18903 

18981 

19414 

19623 

19719 

23050 

23928 

24860 

28866 

32037 

368'.1 

39210 

41070 

41901 

42465 

44751 

46416 

46608 

46689 

46993 

47211 



9203 

9554 

9642 

15783 

9203 

9591 

12852 

9203 
9591 
12852 

9203 
9591 
12852 

9203 
9591 
12852 



7162 


7389 


7398 


36121 


37690 


37709 


38035 


38146 


38149 


42799 


42949 


43088 


44763 


44779 


44842 


45380 


45399 


45467 


46030 


46049 


46159 


6122 


6'' 39 


6437 


17470 


V488 


17578 


18915 


18927 


18931 


18986 


18991 


18996 


19418 


19461 


19465 


19627 


19631 


19635 


20458 


20594 


20914 


23053 


23107 


23187 


24015 


24103 


24251 


24873 


25123 


25376 


29228 


29238 


29339 


32041 


33556 


33575 


37256 


37346 


37380 


39245 


39264 


39269 


41108 


41181 


41265 


42217 


42259 


42324 


42479 


42493 


42503 


45002 


45370 


45457 


46432 


46441 


46457 


46615 


46622 


46629 


46696 


46744 


46886 


47003 


47012 


47022 


47222 


47237 


47251 


9209 


9214 


9219 


9565 


9581 


9591 


9648 


9653 


12852 


42119 


42125 


42134 


9209 


9214 


9219 


9596 


9600 


9608 


13081 


14209 


14220 


9209 


9214 


9219 


9596 


9600 


9608 


13081 


14209 


14220 


9209 


9214 


9219 


9596 


9600 


9608 


13081 


14209 


14220 


9209 


9214 


9219 


9596 


9600 


9608 


13081 


14209 


14220 
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\/06,36.40 



V061 



V062 



3S75 # 


38146 




*u3A # 


9850 


9857 


9926 


9933 


9940 


10008 


10015 


10022 


10091 


10098 


10105 


10173 


10180 


10187 


10256 


10263 


10270 


10338 


10345 


10352 


10';21 


10428 


10435 


105C3 


10510 


17646 


17719 


17726 


17733 


17802 


17808 


17815 


17888 


17895 


17902 


17974 


18778 


18785 


19773 


19780 


19787 


19857 


19866 


19873 


19946 


19952 


19959 


20835 


20844 


22109 


22178 


22185 


22192 


25455 


25461 


25468 


33300 


33307 


33314 


36381 


36388 


36395 


39542 


39549 


39556 


3635 ft 


9850 


9857 


9926 


9933 


9940 


10008 


10015 


10022 


10091 


10098 


10105 


10173 


10180 


10187 


10256 


10263 


10270 


10338 


10345 


10352 


10421 


10428 


10435 


10503 


10510 


17646 


17719 


17726 


1 7733 


17802 


17808 


17815 


17888 


17895 


17902 


17974 


18778 


18785 


19773 


19780 


19787 


19857 


19866 


19873 


19946 


19952 


19959 


20855 


20844 


22109 


22178 


22185 


2219.-^ 


25455 


25461 


25468 


53300 


33307 


55514 


36381 


36388 


36595 


39542 


39549 


39556 


3656 ff 


9853 


9860 


9029 


9956 


9943 


10011 


10018 


10025 


10094 


1C101 


10108 


10176 


10185 


10190 


10259 


10266 


10275 


10541 


10548 


10?55 


10424 


10451 


10458 


10506 


10513 


17649 
17736 


17722 


17729 



9864 

9947 

10029 

10112 

10194 

10277 

10359 

10442 

17653 

17740 

17822 

17909 

18792 

19795 

19880 

19966 

22116 

22199 

25475 

33321 

36402 

39562 

9864 

9947 

10029 

10112 

10194 

10277 

10359 

10442 

17653 

17740 

17822 

17909 

18792 

19793 

19880 

19966 

22116 

22199 

25475 

33521 

36402 

39562 

9867 

9950 

10052 

10115 

10197 

10280 

10362 

10445 

17656 

17743 



9871 

9953 

10036 

10118 

102'^'' 

10^83 

10366 

10448 

17660 

17747 

17829 

17915 

18799 

19800 

19887 

19973 

22123 

22206 

25482 

33328 

36984 

39569 

9871 

9953 

10056 

10118 

10201 

10285 

10366 

10448 

17660 

17747 

17829 

17915 

18799 

19800 

19887 

19973 

22123 

22206 

25482 

33328 

56984 

39569 

9874 

9956 

10039 

10121 

10204 

10286 

10369 

10451 

17663 

1775U 



9878 

9960 

10043 

10125 

10208 

10290 

10373 

10455 

17667 

17755 

17856 

17922 

18806 

19807 

19894 

19980 

22150 

22212 

33252 

33335 

36994 

9878 

9960 

10043 

10125 

10208 

10290 

10375 

10455 

17667 

17753 

17836 

17922 

18806 

19807 

19894 

19980 

22130 

22212 

33252 

33555 

36994 

9881 

9963 

10046 

10i28 

10211 

10293 

10376 

10458 

17670 

17756 



9885 

9967 

10050 

10132 

10215 

10297 

10580 

10462 

17674 

17760 

17845 

17929 

18813 

19814 

19900 

19987 

22137 

25415 

55259 

33542 

37004 

9885 

9967 

10050 

10152 

10215 

10297 

10580 

10462 

17674 

17760 

17843 

17929 

18813 

19814 

19900 

19987 

22137 

25415 

33259 

33342 

37004 

9888 

9970 

10053 

10135 

10218 

10300 

10383 

10465 

17677 

17763 



9892 

9974 

10057 

10139 

10222 

10304 

10387 

10469 

17681 

17767 

17850 

17940 

18820 

19821 

19907 

19994 

22144 

25420 

33266 

33348 

37014 

9892 

9974 

10057 

10139 

10222 

10304 

10387 

10469 

17681 

17767 

17850 

17940 

18820 

19821 

1990/ 

19994 

22144 

25420 

35266 

35348 

37014 

9895 

9977 

10060 

10142 

10225 

10307 

10390 

10472 

17684 

17770 



9898 

9981 

10063 

10146 

10228 

10511 

10393 

10476 

17692 

17774 

17857 

17947 

19745 

19828 

19916 

20001 

22151 

25427 

33273 

33355 

39514 

9898 

9981 

10063 

10146 

10228 

10311 

10393 

10476 

17692 

17774 

17857 

17947 

19745 

19828 

19916 

20001 

22151 

25427 

33273 

33355 

39514 

9901 

9984 

10066 

10149 

10231 

10314 

10396 

10479 

17695 

M777 



9905 

9988 

10070 

10153 

10235 

10318 

10400 

10483 

17698 

17781 

17863 

17954 

19752 

19835 

19925 

20007 

22157 

25434 

33280 

34773 

39521 

9905 

9988 

10070 

10153 

10235 

10318 

10400 

10483 

17698 

17781 

17865 

17954 

19752 

19835 

19925 

20007 

22157 

25434 

33280 

34773 

39521 

9908 

9991 

10073 

10156 

10238 

10521 

10403 

10486 

17701 

17784 



9912 

9995 

10077 

10160 

10242 

10325 

10407 

10490 

17705 

17788 

17870 

17961 

19759 

19842 

19932 

20014 

22164 

25441 

33287 

36367 

39528 

9912 

9995 

10077 

10160 

10242 

10325 

10407 

10490 

17705 

17788 

17870 

17961 

19759 

19842 

19932 

20014 

22164 

25441 

33287 

36367 

39528 

9915 

9998 

10080 

10163 

10245 

10328 

10410 

10493 

17708 

17791 



9919 

10002 

10084 

10167 

10249 

10332 

10414 

10497 

17712 

17795 

17881 

17967 

19766 

19848 

19939 

20826 

22171 

25448 

53294 

36374 

39535 

9919 

10002 

10084 

10167 

10249 

10332 

1C414 

10497 

17712 

1779: 

17881 

17967 

19766 

19848 

19939 

20826 

22171 

25448 

33294 

36374 

39535 

9922 

10005 

10087 

10170 

10252 

10335 

10417 

10500 

17715 

17798 
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V065 



V06A 



17805 

1/891 

17977 

19776 

19860 

19949 

20838 

22181 

25458 

33303 

36384 

39545 

3637 # 

9929 

10011 

1009^ 

10176 

10259 

10341 

10424 

10506 

17722 

17805 

17691 

17977 



I 7V\J\J 

19949 

20838 

22181 

25458 

33303 

36384 

39545 

3638 ft 

9929 

10011 

10094 

10176 

10259 

10341 

10424 

10506 

17722 

17805 

17891 

17977 

19776 

19860 

19949 

20838 

22181 

2^458 

33303 

36384 



17811 

17898 

18781 

19783 

19869 

19955 

20847 

22188 

25464 

33310 

36391 

39552 

9853 

9936 

10018 

10101 

10183 

10266 

10348 

10431 

10513 

17729 

17811 

17898 

18781 



19776 19783 



I /KJKJ / 

19955 

20847 

22188 

25464 

33310 

36391 

39552 

9853 

9936 

10018 

10101 

10183 

10266 

10348 

10431 

10515 

17729 

17811 

17898 

18781 

19783 

19869 

19955 

20847 

22188 

25464 

33310 

36391 



17818 

17905 

18788 

19790 

19876 

19962 

22112 

22195 

25471 

33317 

36398 

39559 

9860 

9943 

10025 

10108 

10190 

10273 

10355 

10438 

17649 

17736 

17818 

17905 

18788 

19790 

19962 

22112 

22195 

25471 

33317 

36398 

39559 

9860 

9943 

10025 

10108 

10190 

10273 

10355 

10438 

17649 

17736 

17818 

17905 

18788 

19790 

19876 

19962 

22112 

22195 

25471 

33317 

36398 



17625 

17912 

18795 

19796 

19883 

19969 

22119 

22202 

25478 

33324 

76405 

39565 

9867 

9950 

10032 

10115 

10197 

10280 

10362 

10445 

17656 

17743 

17825 

17912 

18795 

19796 

■1 noo7 

I y WW-' 

19969 

22119 

22202 

25478 

33324 

36405 

39565 

Q867 

9950 

10032 

10115 

10197 

10280 

10362 

10445 

17656 

17743 

17825 

17912 

18795 

19796 

19883 

19969 

22119 

22202 

25478 

35324 

36405 



17832 

17918 

18802 

19803 

19890 

19976 

22126 

22209 

25485 

33331 

36987 

39572 

9874 

9956 

10039 

10121 

10204 

10286 

10369 

10451 

17663 

17750 

17852 

17918 

18802 

19803 

1 nonrt 

19976 

22126 

22209 

25485 

33331 

36987 

39572 

9874 

9956 

10039 

10121 

10204 

10286 

10369 

10451 

17663 

17750 

17832 

17918 

18802 

19803 

19890 

19976 

22126 

22209 

25485 

33551 

36987 



17839 
17925 
18809 
19810 
19897 
19983 
22133 
22215 
33255 
33338 
36997 

9881 

9963 

10046 

10128 

102''1 

10293 

10376 

10458 

17670 

17756 

17839 

17925 

18809 

19810 

1 non7 

I / w « > 

19983 
22133 
22215 
33255 
33338 
36997 

9881 

9963 

10046 

10128 

10211 

10295 

10376 

10458 

17670 

17756 

V839 

17925 

18809 

19810 

19897 

19983 

22133 

22215 

33255 

35338 

36997 



17846 
17932 
18816 
19817 
19903 
19990 
22140 
25416 
33262 
33345 
37007 

9888 

9970 

10053 

10135 

10218 

10300 

10383 

10465 

17677 

17763 

17846 

17932 

18816 

19817 

19990 
22140 
25416 
53262 
33345 
37007 

9888 

9970 

10053 

10135 

10218 

10300 

10383 

10465 

17677 

17763 

17846 

17932 

18816 

19817 

19903 

19990 

22140 

25416 

33262 

35545 

57007 



17855 


17860 


17945 


17950 


18823 


19748 


19824 


19651 


19910 


19919 


19997 


20004 


22147 


22154 


25423 


25430 


55269 


33276 


33351 


33358 


37017 


39517 



9895 

9977 

10060 

10142 

10225 

10307 

10390 

10472 

17684 

17770 

17853 

17943 

18823 

19824 

1U01A 

19997 
22147 
25425 
55269 
53351 
37017 

9895 

9977 

10060 

10142 

10225 

10307 

10390 

10472 

17684 

17770 

17853 

17943 

18825 

19824 

19910 

19997 

22147 

25425 

53269 

33551 

57017 



9901 

9984 

10066 

10149 

10231 

10314 

10396 

10479 

17695 

17777 

17860 

17950 

19748 

19831 

10010 

20004 
22154 
25430 
33276 
33358 
39517 

9901 

9984 

10066 

10149 

10231 

10314 

10396 

10479 

17695 

^7?77 

17860 

17950 

19748 

19831 

19919 

20004 

22154 

25430 

33276 

33558 

39517 



17866 
1^957 
19755 
19838 
19928 
20010 
22160 
25457 
33283 
34 776 
39524 

9908 

9991 

10073 

10156 

10238 

10321 

10403 

10486 

17701 

17784 

17866 

17957 

19755 

19858 

1Q02« 

20010 
22160 
25457 
33283 
34776 
39524 

9908 

9991 

10073 

10156 

10238 

10321 

10403 

10486 

17701 

17784 

17866 

17957 

19755 

19838 

19928 

20010 

22160 

25437 

33285 

54776 

59524 



17875 
17964 
19762 
19845 
19955 
20017 
22167 
25444 
33290 
36370 
39551 

9915 

9998 

10080 

10163 

10245 

10328 

10410 

10493 

17708 

17791 

17873 

17964 

19762 

19845 

20017 
22167 
25444 
33290 
36370 
39531 

9915 

9998 

10080 

10163 

10245 

10528 

10410 

10493 

17708 

17791 

17873 

17964 

19762 

19845 

1993S 

20017 

22167 

25444 

35290 

36370 

39531 



17884 
17970 
19769 
19851 
19942 
20829 
22174 
25451 
33297 
36377 
39558 

9922 

10005 

10087 

10170 

10252 

10335 

10417 

10500 

17715 

17798 

17884 

17970 

19769 

19851 

20829 
22174 
25451 
33297 
36377 
39538 

9922 

10005 

10087 

10170 

10252 

10335 

10417 

10500 

17715 

17798 

17884 

17970 

19769 

19851 

19942 

20829 

22174 

25451 

35297 

36377 

39538 
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V065 



V066 



V06/ 



39545 

3639 # 
9929 
10011 
10094 
10176 
10259 
10341 
10424 
10506 
17722 
17805 
17891 
17977 
19776 
19860 
19949 
20838 
22181 
25458 
33303 
36584 
39545 

3640 H 
9929 
10011 
10094 
10176 
10259 
10341 
10424 
10506 
17722 
17805 
17891 
17977 
^9776 
19860 
19949 
20838 
22181 
25458 
33303 
36384 
39545 

3641 ft 
9929 
10011 
10094 
10176 
10259 
10541 
10424 
10506 

^7?22 



39552 


39559 


9853 


9860 


9936 


9943 


10018 


10025 


10101 


10108 


10183 


10190 


10266 


10273 


10548 


10355 


10431 


10438 


10513 


17649 


17729 


17736 


17811 


17818 


17898 


17905 


18781 


18788 


19783 


19790 


19869 


19876 


19955 


19962 


20847 


22112 


22188 


22195 


25464 


25471 


33310 


33317 


36391 


36398 


39552 


39559 


9853 


9860 


9936 


9943 


10018 


10025 


10101 


10108 


10183 


10190 


10266 


10273 


10348 


10355 


10431 


10438 


10513 


17649 


17729 


17736 


17811 


17818 


17898 


17905 


18781 


18788 


19783 


19790 


19869 


19876 


1^955 


19962 


20847 


22112 


22188 


2219S 


25464 


25471 


33510 


35317 


36391 


36398 


39552 


39559 


9853 


9860 


9936 


9943 


10018 


10025 


10101 


10108 


10183 


10190 


10266 


10275 


10548 


10555 


10451 


10458 


10515 


17649 


17729 


17756 



39565 

9867 

9950 

10032 

10115 

10197 

10280 

10362 

10445 

17656 

17743 

17825 

17912 

18795 

19796 

19883 

19969 

22119 

22202 

25478 

33324 

36405 

39565 

9867 

9^50 

10032 

10115 

10197 

10280 

10562 

10445 

17656 

17743 

17825 

17912 

18795 

19796 

19883 

19969 

22119 

22202 

25478 

35524 

36405 

39565 

9867 

9950 

10032 

10115 

10197 

10280 

10362 

10445 

17656 

1774 3 



39572 

9874 

9956 

10039 

10121 

10204 

10286 

10369 

10451 

17663 

17750 

17832 

17918 

18802 

19803 

19890 

19976 

22126 

22209 

25485 

33331 

36987 

39572 

9874 

9956 

10039 

10121 

10204 

10286 

10369 

10451 

17665 

17750 

17832 

17918 

18802 

19803 

19890 

19976 

22126 

22209 

25485 

53331 

36987 

39572 

9874 

9956 

10059 

10121 

10204 

10286 

10369 

10451 

17663 

17750 



9881 

9963 

10046 

10128 

10211 

10295 

10576 

10458 

17670 

17756 

17859 

17925 

18809 

19810 

19897 

19985 

22133 

22215 

33255 

33338 

36997 

9881 

9965 

10046 

10128 

10211 

10295 

10376 

10458 

17670 

17756 

17839 

17925 

18809 

19810 

19897 

19983 

22133 

22215 

33255 

33338 

36997 

9881 

9963 

10046 

10128 

10211 

10293 

10576 

10458 

1/670 

17756 



9888 

9970 

10053 

10135 

10218 

10500 

10383 

10465 

17677 

17763 

17846 

17952 

18816 

19817 

19903 

19990 

22140 

25416 

33262 

33345 

37007 

9888 

9970 

10053 

10135 

10218 

10500 

10383 

10465 

17677 

17763 

17846 

17932 

18816 

19817 

19903 

19990 

22140 

25416 

33262 

33345 

37007 

9888 

9970 

10055 

10135 

10213 

10300 

10583 

10465 

17677 

17763 



9895 

9977 

10060 

10142 

10225 

10307 

10390 

10472 

17684 

)7770 

17853 

17943 

18823 

19824 

19910 

19997 

22147 

25423 

33269 

33351 

37017 

9895 

9977 

10060 

10142 

10225 

10307 

10390 

10472 

17684 

17770 

178S3 

17943 

18823 

19824 

19910 

19997 

22147 

25423 

33269 

33551 

3701/ 

9895 

9977 

10060 

10142 

10225 

10507 

10390 

10472 

17684 

17770 



9901 

9984 

10066 

10149 

10251 

10314 

10396 

10479 

17695 

^7777 

17860 

17950 

19748 

19831 

19919 

20004 

22154 

25430 

33276 

33358 

39517 

9901 

9984 

10066 

10149 

10231 

10314 

10396 

10479 

17695 

17777 

17860 

17950 

19748 

19831 

19919 

20004 

22154 

25450 

33276 

33358 

39517 

9901 

9984 

10066 

10149 

10251 

10314 

10596 

10479 

17695 

U777 



9908 

9991 

10073 

10156 

10238 

10321 

10403 

10486 

17701 

17784 

17866 

17957 

19755 

19858 

19928 

20010 

22160 

25437 

33283 

34776 

39524 

9908 

9991 

10073 

10156 

10238 

10321 

10405 

10486 

17701 

17784 

17866 

17957 

19755 

19838 

19928 

20010 

22160 

25437 

33285 

34776 

39524 

7908 

9^91 

11073 

10156 

r)238 

10321 

10405 

10486 

17701 

17784 



9915 

9998 

10080 

10163 

10245 

10328 

10410 

10493 

17708 

17791 

17873 

17964 

19762 

19845 

19935 

20017 

22167 

25444 

33290 

36370 

39531 

9915 

9998 

10080 

10165 

10245 

10328 

10410 

10493 

17708 

17791 

17873 

17964 

19762 

19845 

19935 

20017 

22167 

25444 

33290 

36370 

39531 

9915 

9998 

10080 

10163 

10245 

10328 

10410 

10493 

17708 

17791 



9922 

10005 

10087 

10170 

10252 

10335 

10417 

10500 

17715 

17798 

17884 

17970 

19769 

19851 

19942 

20829 

22174 

25451 

33297 

36377 

39538 

9922 

10005 

10087 

10170 

10252 

10355 

10417 

10500 

17715 

17798 

17884 

17970 

19769 

19851 

19942 

20829 

22174 

25451 

33297 

36377 

39538 

9922 

10005 

10087 

10170 

10252 

10335 

10417 

10500 

17715 

17798 
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V068 



V069 



17805 


17811 


17891 


17898 


17977 


18781 


19776 


19783 


19860 


19869 


199A9 


19955 


20838 


20847 


22181 


?2188 


25A58 


25464 


35303 


33310 


3638A 


36391 


395^5 


39552 


36A2 it 


A3273 


A3306 


43309 


A33^3 


43346 


A3380 


43383 


A3416 


43419 


A3A53 


43456 


A3^90 


43493 


^3526 


43529 


^3563 


43566 


A3600 


43603 


A3636 


43639 


^.3673 


43676 


A3710 


43713 


A37A6 


43^49 


A3783 


43786 


-^3820 


43823 


A3856 


43859 


A3893 


43896 


A3930 


43933 


A3966 


43969 


AA003 


44006 


AAOAO 


44043 


3u43 tt 


43273 


A3506 


43309 


A33A3 


43346 


A3380 


43383 


A3A16 


43419 


A3A53 


45456 


A3A90 


43493 


A3526 


43529 


43563 


43566 


A3600 


43603 


A3636 


43639 


A3673 


43676 


43710 


43713 


43746 


43749 


43783 


43786 


43820 


43823 


43856 


43859 


45893 


43896 


43930 


43935 


4 5966 


4 3969 


44003 


44006 



17818 

17905 

18788 

19790 

19876 

19962 

22112 

22195 

25471 

33317 

36398 

39559 

43276 

43312 

43349 

43386 

43422 

43459 

43496 

43532 

43569 

43606 

43642 

43679 

43716 

43752 

43789 

43826 

43862 

43899 

43936 

43972 

44009 

44046 

43276 

43312 

43349 

43386 

43422 

45459 

434% 

43532 

45569 

43606 

43642 

45679 

45716 

43752 

43789 

45826 

4 3862 

45899 

45936 

43972 

44009 



17825 

17912 

18795 

19796 

19883 

19969 

22119 

22202 

25478 

33324 

36405 

39565 

43279 

43315 

43352 

43389 

43425 

43462 

43499 

43535 

43572 

43609 

43645 

43682 

43719 

43755 

43792 

43829 

45865 

45902 

43939 

43975 

44012 

44049 

43279 

43315 

43352 

43389 

43425 

43462 

s3499 

45555 

45572 

43609 

43645 

45682 

43719 

43755 

43792 

43829 

43865 

4 3902 

45959 

43975 

44012 



17832 

17918 

18802 

19803 

19890 

19976 

22126 

22209 

25485 

33331 

36987 

39572 

43282 

43318 

43355 

43392 

43428 

43465 

43502 

43538 

43575 

43612 

436' 8 

4368J 

43722 

43758 

43795 

43832 

43868 

43905 

43942 

43978 

44015 

44052 

43282 

43318 

43355 

43392 

43428 

43465 

43502 

43538 

43575 

43612 

45648 

^'3685 

43722 

43758 

43795 

45832 

43868 

45905 

43942 

43978 

44015 



17839 


17346 


17925 


17932 


1^809 


18816 


19810 


19817 


19897 


19903 


19983 


19990 


22135 


22140 


22215 


25416 


55255 


33262 


33338 


33345 


36997 


37007 



43285 
43322 
43358 
43395 
43432 
43468 
45505 
43542 
43578 
43615 
43652 
43688 
43725 
43762 
43798 
45855 
43872 
43908 
43945 
45982 
44018 

45285 
43322 
43558 
43395 
43432 
43468 
43505 
43542 
43578 
43615 
43652 
43688 
^3725 
43762 
45798 
43835 
43872 
43908 
45945 
43982 
440^8 



43288 

43325 

43361 

43398 

43435 

43471 

4';508 

43545 

43581 

43618 

43655 

43691 

43728 

43765 

43801 

45858 

45875 

43911 

43948 

43985 

4A021 

43288 

43325 

43561 

45593 

45435 

43471 

45508 

45545 

45581 

43618 

43655 

43691 

43728 

43765 

43801 

43838 

43875 

43911 

45948 

45985 

44021 



17853 
17943 
18823 
19824 
19910 
19997 
22147 
25423 
33269 
35351 
37017 

43291 

43528 

43564 

43401 

43438 

43474 

43511 

43548 

43584 

43621 

43658 

43694 

43731 

43768 

438U4 

43841 

43878 

43914 

43951 

43988 

44024 

43291 

43328 

43364 

43401 

43438 

43474 

43511 

43548 

43584 

43621 

h3658 

45694 

45731 

43768 

43804 

43841 

45878 

43914 

43951 

43988 

44024 



17860 
17950 
19748 
19831 
19919 
20004 
22154 
25430 
33276 
33358 
39517 

43294 

45351 

45367 

43404 

43441 

43477 

43514 

4J551 

43587 

43624 

43661 

43697 

43734 

43771 

43807 

45844 

43881 

43917 

45954 

45991 

44027 

43294 
43331 
45367 
43404 
43441 
45477 
43514 
^3551 
43587 
43624 
43661 
43697 
43754 
43771 
43807 
43844 
43881 
43917 
43954 
45991 
44027 



17866 
17957 
19755 
19838 
19928 
20010 
22160 
25437 
33285 
34776 
39524 

43297 

43334 

435/* 

4540^- 

43444 

43480 

43517 

43554 

43590 

45627 

43664 

43700 

45757 

45774 

43810 

43847 

43884 

45920 

43957 

43994 

44030 

43297 
43554 
43370 
43407 
43444 
43480 
43517 
43554 
43590 
43627 
43664 
43700 
43737 
A 3774 
43810 
43847 
45884 
43920 
43957 
45994 
44030 



17873 
17964 
19762 
19845 
19935 
20017 
22167 
25444 
33290 
36370 
39531 

4 '500 

^y,'37 
=.:..5 
4:*io 

43447 
43483 
43520 
43557 
43593 
43630 
43667 
43703 
43740 
43777 
43813 
43850 
43887 
43923 
43960 
43997 
44053 

43300 
43337 
43373 
43*10 
43447 
43483 
43520 
43557 
43593 
43630 
43667 
43703 
43740 
43777 
43813 
45R50 
4 ^ 87 
4 5'^23 
43960 
43997 
^:4033 



17884 
17970 
19769 
19851 
19942 
20829 
22174 
25451 
33297 
36377 
39538 

43303 
43340 
43377 
43413 
43450 
43487 
43523 
43560 
43597 
43633 
43670 
43707 
43743 
43780 
43817 
43853 
43890 
43927 
43963 
44000 
44037 

43303 
43340 
43377 
43413 
43450 
43487 
43523 
43560 
43597 
43633 
43670 
43707 
43743 
43:80 
43817 
43855 
43890 
43927 
45963 
44000 
44037 
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V070 



A40A0 


44045 


44046 


44049 


4405? 


3576 # 


397?? 


39736 






36';6 tf 


5468 


5468 


5^68 


5547 


S630 


567? 


567? 


567? 


5687 


6167 


6437 


6499 


6513 


6517 


665/ 


670? 


6769 


6779 


6779 


6818 


6843 


6900 


6904 


6907 


7053 


7199 


7199 


7199 


7??0 


7365 


7386 


7398 


7401 


7413 


7A85 


7489 


7495 


7507 


7511 


805? 


8089 


8147 


8195 


8240 


8501 


8301 


8307 


8307 


8312 


8351 


8357 


8357 


8357 


8365 


8388 


8405 


8A05 


8416 


8416 


H-^Al 


8455 


8455 


8^60 


R460 


85?^ 


85?? 


852? 


85?8 


8556 


8596 


8596 


8603 


8605 


8606 


8655 


8679 


8679 


8685 


8685 


8727 


875? 


8737 


8765 


3765 


SSO? 


8814 


881; 


8814 


8821 


8866 


8866 


8869 


8899 


8899 


893? 


894? 


894? 


894? 


8946 


90A5 


904 5 


9050 


9050 


9059 


9170 


917S 


9180 


9185 


9191 


9??-; 


9?50 


9254 


9?58 


9242 


9?a/ 


9?9? 


929? 


9?97 


9297 


'M?q 


9356 


9336 


9336 


9541 


■-;sis 


9519 


95?3 


95?7 


955^ 


9600 


9608 


9614 


9614 


9619 


965 5 


9653 


9687 


9687 


9707 


^7^7 


9743 


9743 


9750 


9750 


978? 


9835 


9855 


9840 


9840 


10754 


10767 


10767 


10777 


10777 


11116 


1115? 


11156 


11141 


11166 


11587 


11448 


11459 


11482 


11482 


116/'? 


11678 


11678 


11678 


11691 


1 1 ^06 


11777 


11777 


11790 


11790 


11917 


11917 


11930 


11935 


12607 


155?5 


13357 


13367 


13674 


13774 


U?09 


14??0 


14?55 


14255 


14317 


U675 


147?5 


U7?3 


14751 


14751 


148?? 


148?? 


14949 


14956 


15163 


15407 


15407 


1547S 


15489 


15496 


15695 


15719 


15731 


•5 760 


15783 


160?) 


16030 


16035 


16074 


162U 


16539 


16551 


16570 


16595 


16611 


16755 


16755 


16771 


16771 


16771 


T685? 


1685? 


16868 


16877 


1689*, 


170K 


17020 


1705^ 


17041 


17056 


17?86 


17506 


17457 


17478 


17494 


176?6 


17640 


18199 


18218 


18256 


18?91 


18291 


18316 


18321 


18331 


18971 


18976 


18976 


18976 


18981 


18991 


18996 


18996 


18996 


19001 


19093 


19093 


19098 


19098 


19098 



5547 

5733 

6581 

6785 

6911 

7227 

74?6 

7517 

82A5 

8316 

8565 

8420 

8467 

8536 

8620 

8685 

8770 

8821 

8905 

8982 

9067 

9195 

9271 

9301 

9341 

9554 

9619 

9721 

9756 

10694 

10822 

11170 

11482 

11691 

1180^ 
12852 
1??74 
14317 
14769 
15322 
15505 
15801 
16219 
16618 
16782 
16955 
17072 
17500 
182^1 
18402 
18981 
19001 
19109 



5553 


556^ 


5569 


5579 


55C6 


562? 


5754 


5791 


5800 


5818 


6139 


616'. 


659? 


6600 


6608 


6617 


6621 


6653 


6787 


6787 


6791 


6796 


6796 


6814 


6914 


6918 


6922 


7035 


7033 


7033 


7318 


73?6 


7334 


7342 


7349 


7357 


7429 


7441 


7445 


7450 


7462 


7^7? 


7529 


7539 


7796 


7815 


7925 


7968 


8261 


8266 


8278 


8292 


829? 


8297 


8516 


8321 


8321 


8333 


8351 


8551 


8368 


8368 


8375 


8575 


8378 


8378 


6420 


8456 


8436 


84 36 


8441 


8441 


8467 


8472 


8472 


8498 


8501 


85i: 


855'- 


8558 


8564 


8590 


8590 


8596 


8620 


8620 


8636 


8636 


8645 


8655 


869? 


8692 


8695 


8709 


8709 


8709 


B770 


8770 


8777 


8777 


8780 


8807 


8824 


8851 


8851 


8858 


8858 


8858 


8905 


8916 


8916 


3916 


8932 


893? 


8986 


8986 


8986 


8992 


89^6 


9024 


9072 


9100 


9149 


9154 


9159 


9164 


9195 


9199 


9203 


9209 


9214 


9219 


9271 


9276 


9276 


9281 


9281 


9287 


9306 


9319 


9319 


9319 


9329 


9329 


9341 


9583 


9502 


9502 


9506 


9506 


9565 


9565 


9581 


9581 


9591 


9S96 


9625 


9630 


9654 


9642 


9648 


9648 


9721 


9727 


9727 


9731 


9731 


9757 


9756 


9765 


9765 


9775 


9775 


9782 


10694 


10699 


10699 


10704 


10704 


10754 


10822 


10831 


10831 


11012 


1 i016 


11021 


11177 


11181 


11226 


11262 


11262 


11322 


11489 


11489 


11489 


11564 


11672 


11672 


11691 


11699 


11699 


11699 


11706 


11706 


11808 


11817 


11899 


11899 


11910 


11910 


13081 


15169 


13169 


13248 


15248 


13514 


13800 


15800 


13951 


13960 


13970 


13977 


14343 


14343 


14462 


14480 


14646 


14652 


14774 


14 784 


14804 


14809 


14816 


14816 


15353 


15362 


15367 


15372 


15376 


15407 


15511 


15520 


15527 


15532 


15538 


15544 


15852 


15894 


15911 


15919 


15988 


16015 


16270 


16287 


16488 


16497 


16512 


16534 


16658 


16645 


16742 


16742 


16742 


16755 


16812 


16812 


16812 


16827 


16827 


16827 


16950 


16950 


16957 


16<?57 


16997 


17010 


17081 


17091 


17102 


17246 


17261 


17266 


17500 


17500 


17536 


17557 


17589 


17602 


182A5 


18250 


18275 


18279 


18279 


18287 


18711 


18723 


18734 


18915 


18971 


18971 


18981 


16986 


18986 


18986 


18991 


18991 


19001 


19005 


19005 


19005 


19010 


19077 


19113 


19117 


19121 


19125 


19129 


19184 
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1918A 


19189 


19189 


19189 


19250 


19250 


19250 


19293 


19295 


19299 


19299 


19330 


19330 


19350 


19582 


19391 


19591 


19395 


19444 


19444 


19444 


195A0 


19546 


19559 


19566 


19572 


19578 


19590 


19659 


19659 


19664 


19664 


19664 


19669 


19669 


19679 


19679 


19684 


19684 


19684 


19689 


19689 


19723 


19725 


19728 


19739 


19739 


20112 


20118 


20195 


20197 


20208 


20221 


20230 


20235 


20240 


20293 


20501 


20510 


20519 


20328 


20336 


20345 


20455 


20469 


20475 


20481 


20481 


20504 


20509 


20581 


20586 


20591 


20614 


20623 


20633 


20643 


20702 


20712 


20721 


20735 


20739 


20761 


20765 


21057 


21041 


21041 


21108 


21108 


21128 


21133 


21160 


21210 


21218 


21245 


21250 


21263 


2^272 


2U6A 


21477 


21483 


21527 


21532 


21532 


21559 


21612 


21618 


21625 


21659 


21675 


21690 


21705 


21798 


21805 


21814 


21848 


21861 


21878 


21885 


22004 


22017 


22050 


22058 


22095 


22419 


22463 


22557 


22557 


22576 


22597 


22615 


22635 


22654 


221M 


221'^2 


22761 


22765 


22781 


23018 


23018 


23091 


23105 


25145 


23145 


23155 


23155 


23159 


23201 


2525^ 


23258 


23296 


23296 


23307 


23311 


25450 


25450 


23454 


23454 


23454 


23465 


23465 


23704 


25726 


23731 


23731 


23731 


23735 


23735 


25785 


25787 


23787 


25787 


23804 


23812 


23821 


25845 


25849 


25849 


25933 


23980 


23980 


23980 


23989 


23989 


25989 


24019 


24027 


24041 


24041 


24074 


24074 


24074 


24083 


24083 


24083 


24083 


24150 


24136 


24156 


24136 


24191 


24196 


24196 


24228 


24253 


24241 


24259 


24265 


24514 


24314 


2^111 


2UkUl 


24457 


24481 


24561 


24641 


24644 


2^17^ 


2i^n'> 


24795 


24816 


24825 


24877 


24958 


25002 


25031 


25057 


25061 


25071 


25086 


25095 


25210 


25215 


25263 


25276 


25289 


25314 


25319 


25921 


25927 


26090 


26101 


26212 


26303 


26303 


26608 


2hli^^ 


26815 


26896 


27197 


27207 


27234 


27506 


27520 


27674 


27711 


27728 


27717 


27754 


27890 


27938 


27942 


27946 


27965 


27971 


27980 


28004 


28004 


28004 


28014 


28018 


28022 


28061 


t:8241 


28298 


28402 


28411 


28490 


28594 


28619 


28691 


28691 


28691 


28703 


28810 


28824 


28828 


28866 


28942 


28946 


28959 


28962 


28971 


28979 


29109 


29121 


29121 


29130 


29146 


29156 


29U,3 


29;'35 


29254 


29258 


29276 


29281 


29285 


293J4 


29398 


29421 


29424 


29428 


29556 


29567 


29571 


29707 


29736 


29749 


29810 


29843 


29856 


29903 


50085 


30101 


30118 


30127 


30132 


30176 


30190 


50267 


30273 


30286 


30290 


30326 


30338 


30346 


50388 


50429 


304A0 


30451 


30485 


30485 


30485 


50611 


50620 


50645 


50645 


50645 


30665 


30665 


50674 


30674 


30710 


30725 


30725 


30725 


30747 


50898 


30898 


30904 


50904 


30904 


30924 


30938 


50948 


50948 


50948 


50959 


50963 


30968 


30974 


50992 


50992 


31034 


5103^ 


31034 


31074 


31166 


31258 


51249 


51412 


31423 


31432 


31456 


31535 



19254 


19254 


19284 


19284 


19284 


19337 


19343 


19343 


19382 


19382 


19451 


19451 


19456 


19519 


19525 


19595 


19640 


19640 


19645 


19659 


19669 


19674 


19674 


19674 


19679 


19689 


19693 


19693 


19695 


19698 


20147 


20156 


20171 


20192 


20192 


20249 


20258 


20266 


20275 


20284 


20419 


20425 


20434 


20441 


20445 


20514 


20531 


20536 


20555 


20570 


20655 


20663 


20672 


20682 


20692 


20769 


20816 


20820 


21026 


21037 


21147 


21147 


21154 


21154 


21160 


21272 


21362 


21446 


21450 


21458 


21539 


21550 


21554 


21559 


21594 


21712 


21726 


21734 


21758 


21780 


21900 


21907 


21920 


21965 


21999 


22468 


22478 


22498 


22516 


22527 


22663 


22684 


22688 


22699 


227^2 


23022 


23022 


23046 


23086 


23091 


23159 


23183 


25191 


23191 


23198 


23320 


23320 


23326 


23329 


23450 


23469 


23469 


23475 


23521 


23681 


23755 


23757 


23768 


23768 


23783 


23826 


23829 


23835 


23839 


23845 


23980 


23985 


23985 


23985 


23989 


24041 


24041 


24048 


24048 


24048 


24107 


24115 


24130 


24130 


24130 


24196 


24202 


24206 


24216 


24221 


24314 


24324 


24343 


24343 


24343 


24675 


24693 


24722 


24747 


24754 


24949 


24970 


24974 


24984 


24998 


25099 


25104 


25162 


25173 


25196 


25326 


25383 


25402 


25602 


25714 


26303 


26345 


26419 


26425 


26441 


27275 


27298 


27304 


27494 


27503 


27754 


27754 


27770 


27770 


27820 


27980 


27980 


2. '989 


27992 


27996 


28061 


28079 


28151 


28172 


28218 


28623 


28633 


28687 


28687 


28687 


28832 


28836 


28846 


28846 


28849 


28983 


29093 


29097 


29100 


29103 


29181 


29185 


29209 


29224 


29228 


29339 


29346 


29350 


29370 


29392 


29575 


29620 


29640 


29694 


29703 


29912 


29931 


29938 


30002 


30046 


30206 


30206 


30206 


30215 


30222 


30356 


30360 


30365 


30374 


30380 


30532 


30536 


30581 


30581 


30581 


30665 


30670 


30670 


30670 


30674 


30853 


30857 


30861 


30865 


30898 


30938 


30938 


30942 


30942 


30942 


30978 


30984 


30984 


30984 


30992 


31169 


31175 


31178 


31214 


31221 


31539 


31549 


31549 


31575 


31575 
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31579 


51675 


31920 


31933 


32U3 


32152 


32A75 


32485 


32926 


52950 


33131 


33134 


33475 


33500 


33728 


33732 


34298 


34305 


34607 


34613 


54745 


55027 


55451 


35547 


36035 


36057 


36466 


56470 


36818 


56871 


37369 


37479 


38169 


58367 


38664 


38754 


39016 


39025 


39335 


39335 


40383 


40557 


40751 


40775 


41007 


41007 


41045 


41065 


41103 


41103 


41156 


41176 


41233 


41233 


41282 


41282 


41414 


41420 


41505 


41525 


41573 


41573 


41628 


41657 


41782 


41787 


41837 


41857 


41892 


41901 


42029 


42033 


42211 


42211 


42276 


42282 


42393 


42404 


42559 


42559 


42621 


42621 


42720 


42769 


42794 


42794 


42847 


42847 


42928 


42928 


42949 


42967 


43059 


45059 


43084 


43088 


43153 


43159 


4 3204 


43209 


44369 


44569 


44398 


44398 


44477 


44485 


44505 


44508 


44572 


44572 



31675 


31692 


31745 


31948 


32034 


32034 


52155 


32159 


52408 


32491 


32498 


52502 


32965 


32965 


52970 


33147 


53147 


55147 


53505 


33515 


53572 


33739 


33783 


33836 


54310 


34369 


34580 


34620 


34624 


34654 


35257 


35276 


35309 


55580 


35629 


35632 


56065 


36C75 


36125 


56488 


56518 


56525 


36878 


36882 


36892 


37492 


37679 


57981 


38419 


38453 


58483 


38776 


38823 


38827 


39049 


39056 


39063 


39338 


39341 


59341 


40568 


40577 


40586 


40778 


40810 


40854 


41007 


41027 


41027 


41065 


41065 


41070 


41108 


41114 


41114 


41176 


41181 


41186 


41252 


41260 


41260 


41306 


41316 


41323 


41425 


41448 


41448 


41525 


41529 


41533 


41591 


41600 


41600 


41657 


41657 


41728 


41802 


41807 


41807 


41854 


41854 


41860 


41917 


41923 


41932 


42033 


42058 


42038 


42211 


42217 


42222 


42292 


42309 


42309 


42404 


42459 


42448 


42566 


42566 


42571 


42626 


42631 


42631 


42769 


42769 


42774 


42794 


42799 


42799 


42847 


42847 


42860 


42928 


42935 


42935 


42977 


42977 


42977 


43063 


43063 


45069 


43088 


43088 


43088 


43169 


43169 


43169 


43209 


43209 


43216 


44374 


44374 


44374 


44416 


44426 


44426 


44485 


44489 


44489 


44508 


44523 


44529 


44580 


44580 


44585 



31857 


31860 


31865 


31871 


31881 


32037 


32041 


32085 


32112 


32115 


32412 


32435 


32442 


52446 


32456 


52692 


32692 


32844 


32848 


32889 


32970 


53002 


33006 


33011 


33031 


33156 


33164 


33167 


55172 


35176 


33572 


33572 


35624 


33624 


55624 


35953 


33994 


34008 


34012 


34038 


34437 


34447 


34451 


34463 


54495 


34663 


34670 


34676 


54710 


54720 


35321 


35334 


35349 


55560 


35363 


35655 


35951 


3597? 


55978 


35983 


36147 


36161 


3629; 


56300 


36342 


36550 


36554 


36572 


36636 


36639 


37144 


57531 


37546 


37353 


37357 


37990 


37994 


37998 


38002 


38006 


38487 


38541 


38566 


38572 


38616 


38827 


38834 


38837 


38837 


38845 


59075 


39099 


39106 


39147 


39167 


39398 


39508 


39796 


40028 


40042 


40594 


40622 


40630 


40657 


40687 


40991 


40991 


40991 


40996 


41001 


41027 


41032 


41038 


41038 


41038 


41076 


41076 


41076 


41083 


41083 


41114 


41121 


41121 


41121 


41140 


41186 


41193 


41193 


41206 


41215 


41260 


41265 


41271 


41271 


41271 


41323 


41329 


41329 


41333 


41333 


41452 


41486 


41486 


41490 


41494 


41533 


41539 


41544 


41568 


41568 


41604 


41608 


41608 


41614 


41619 


41763 


41763 


41763 


41772 


41772 


41821 


41821 


41821 


41826 


41831 


41860 


41860 


41869 


41886 


41886 


41948 


41948 


42015 


42015 


42021 


42083 


42083 


42109 


42150 


42150 


£,2222 


42222 


42245 


42243 


42249 


42315 


42315 


42324 


42357 


42376 


42479 


42538 


42538 


42542 


42546 


42571 


42581 


42581 


42604 


42604 


42631 


42652 


42652 


42655 


42658 


42774 


42779 


42779 


42779 


42785 


42799 


42799 


42821 


42831 


42831 


42860 


42866 


42918 


42918 


42918 


42935 


4294*. 


42944 


42944 


42949 


42986 


42995 


42993 


42993 


42993 


43069 


45069 


43076 


45076 


43076 


43118 


45118 


43126 


43132 


43132 


43169 


43199 


43199 


43199 


43204 


43227 


43232 


45257 


43245 


43252 


44379 


44379 


44584 


44384 


44393 


ii^^26 


44438 


44444 


44456 


44456 


44489 


44493 


44493 


44497 


44497 


44529 


44534 


44539 


44545 


44545 


44585 


44585 


44589 


44589 


44593 
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31893 


31915 


32119 


32140 


32463 


32467 


32894 


32907 


33041 


33120 


33245 


35467 


33716 


33722 


34187 


34287 


34501 


34510 


34737 


34741 


35441 


35446 


36015 


36021 


36357 


36361 


36777 


56813 


37361 


37365 


38011 


38040 


38622 


38659 


39003 


39008 


39185 


39335 


40201 


40371 


40715 


40719 


41001 


41001 


41045 


41045 


41083 


41103 


41145 


41150 


41215 


41225 


41276 


41282 


41342 


41405 


41494 


41500 


41568 


41573 


41628 


41628 


41772 


41777 


41851 


41831 


41892 


41892 


42021 


42029 


42159 


42164 


42249 


42259 


42384 


42389 


42546 


42551 


42604 


42621 


42716 


42716 


42785 


42785 


42851 


42840 


42922 


42922 


42949 


429A9 


43007 


43059 


43084 


43084 


43132 


43155 


43204 


43204 


44358 


44358 


44393 


44393 


44456 


44477 


44505 


44505 


44545 


44551 


44593 


44601 
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V071 



^A601 

44670 

4A694 

44763 

44799 

44861 

44915 

44974 

45040 

45098 

45149 

45217 

45297 

45365 

45399 

45472 

45530 

45608 

45637 

45728 

45781 

45839 

45910 

45950 

46035 

46176 

46890 

47015 

47332 

47868 

3647 # 

5399 

5-^72 

5508 

5540 

5614 

5676 

5723 

5899 

5951 

5992 

6149 

6225 

6248 

6285 

6313 

6341 

6369 

6397 

6A25 

6503 

6557 

6803 

6978 

7051 



44601 
44670 
44694 
44763 
44805 
44861 

^:4951 

44974 

45058 

45098 

45187 

45222 

45302 

45375 

45404 

45477 

45530 

45613 

45654 

45733 

45790 

45844 

45922 

45956 

46040 

46394 

46915 

47015 

47346 

47886 

5328 

5403 

5477 

5515 

5560 

5617 

5682 

5733 

5913 

5954 

5998 

6156 

6229 

6256 

6289 

6317 

6345 

6373 

6401 

6433 

6508 

6613 

6803 

6978 

7055 



44604 

44675 

44709 

44763 

44837 

44866 

44951 

45002 

45075 

45098 

45187 

45222 

45302 

45375 

45404 

45477 

45542 

45613 

45664 

45733 

45802 

45844 

45922 

45956 

46040 

46419 

46990 

47015 

47361 

47889 

5328 

5403 

5477 

5515 

5560 

5617 

5682 

5733 

5913 

5954 

5998 

6156 

6229 

6256 

6289 

6317 

6345 

6373 

6401 

6433 

6508 

6613 

6825 

7014 

7055 



44604 

44675 

44714 

44767 

44837 

44866 

44951 

45006 

45075 

45103 

45194 

45235 

45306 

45380 

45420 

45486 

45548 

45613 

45678 

45742 

45802 

45849 

45928 

45974 

46049 

46444 

46990 

47015 

47366 

47893 

5335 

5409 

5488 

5519 

5583 

5626 

5687 

5750 

5920 

5957 

6007 

6160 

6233 

6265 

6293 

6321 

6349 

6377 

6405 

6464 

6528 

6662 

6825 

7014 

7059 



44625 


44625 


44635 


44641 


44675 


44679 


44679 


44683 


44719 


44719 


44724 


44730 


44767 


44771 


44771 


44779 


44842 


44842 


44842 


44847 


44884 


44891 


44891 


44891 


44956 


44956 


44960 


44960 


45006 


45012 


45012 


45027 


45080 


45080 


45080 


45085 


45103 


45131 


45138 


45138 


45194 


45194 


45201 


45201 


45240 


45247 


45247 


45247 


45306 


45315 


45315 


45315 


45380 


45380 


45385 


45385 


45452 


45452 


45462 


45462 


45486 


45486 


45491 


45491 


45548 


45554 


45565 


45565 


45618 


45618 


45623 


45623 


45683 


45683 


45718 


45718 


45742 


45742 


45747 


45747 


45802 


45818 


45818 


45818 


45849 


45858 


45858 


45858 


45928 


45928 


45934 


45934 


45987 


45987 


46025 


46025 


46049 


46049 


46054 


46054 


46768 


46871 


46879 


46883 


46990 


46996 


47000 


47000 


47019 


47053 


47059 


47083 


47382 


47398 


47631 


47641 


4802? 








5335 


5358 


5358 


5366 


5409 


5455 


5455 


5459 


5488 


5496 


5496 


5500 


5519 


5523 


5523 


5551 


5583 


5591 


5591 


5601 


5626 


5630 


5630 


5659 


5687 


5699 


5699 


5712 


5750 


5785 


5785 


5796 


5920 


5934 


5934 


5940 


5957 


5963 


5963 


5968 


6007 


6128 


6128 


6132 


6160 


6171 


6171 


6174 


6233 


6236 


6236 


6240 


6265 


6270 


6270 


6274 


6293 


6299 


6299 


6303 


6321 


6327 


6327 


6331 


6349 


6355 


6355 


6359 


6377 


6383 


6383 


6387 


6405 


6411 


6411 


6415 


6464 


6471 


6471 


6478 


6528 


6536 


6536 


6542 


6662 


6667 


6667 


6695 


6832 


6832 


6858 


6858 


7033 


7037 


7037 


7042 


7059 


7062 


7062 


7066 



44641 


44641 


44662 


44662 


44683 


44691 


44691 


44691 


44730 


44730 


44759 


44759 


44779 


44779 


44782 


44782 


44847 


44852 


44852 


44861 


44898 


44904 


44915 


44915 


44960 


44970 


44970 


44970 


45033 


45033 


45040 


45040 


45085 


45089 


45089 


45089 


45138 


45143 


45143 


45149 


45207 


45207 


45217 


45217 


45292 


45292 


45297 


45297 


45320 


45320 


45338 


45365 


45390 


45390 


45399 


45399 


45467 


45467 


45467 


45472 


45511 


45525 


45525 


45525 


45565 


45599 


45599 


45608 


45632 


45632 


45632 


45637 


45723 


45723 


45723 


45728 


45767 


45775 


45775 


45775 


45834 


45834 


45839 


45839 


45863 


45863 


45881 


45910 


45939 


45939 


45950 


45950 


46030 


46030 


46030 


46035 


46071 


46079 


46085 


46171 


46883 


46883 


46890 


46890 


47000 


47009 


47009 


47009 


47144 


47150 


47197 


47237 


47681 


47691 


47798 


47815 


5366 


5385 


5385 


5399 


5459 


5463 


5463 


5472 


5500 


5504 


5504 


5508 


5531 


5535 


5535 


5540 


5601 


5605 


5605 


5614 


5659 


5662 


5662 


5676 


5712 


5716 


5716 


5723 


5796 


5824 


5824 


5899 


5940 


5943 


5943 


5951 


5968 


5978 


5978 


5992 


6132 


6142 


6142 


6149 


6174 


6221 


6221 


6225 


6240 


6244 


6244 


6248 


6274 


6281 


6281 


6285 


6303 


6307 


6307 


6313 


6331 


6335 


6335 


6341 


6359 


6363 


6363 


6369 


6387 


6391 


6391 


6397 


6415 


6419 


6419 


6425 


6478 


6487 


6487 


6503 


6542 


6545 


6545 


6557 


6709 


6709 


6753 


67S3 


6932 


6932 


6965 


6965 


7042 


7048 


7048 


7051 


7066 


7071 


7071 


7074 
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707A 


7078 


7078 


7083 


7083 


7086 


7086 


7098 


7102 


7102 


7107 


7107 


7110 


7110 


7173 


7177 


7177 


7184 


7184 


7187 


7187 


726A 


7268 


7268 


7276 


7276 


7280 


7280 


73U 


7322 


7322 


7330 


7330 


7338 


7338 


7361 


7369 


7369 


7373 


7373 


7378 


7378 


7A10 


7420 


7420 


7433 


7433 


7438 


7438 


7A66 


7476 


7476 


7482 


7482 


7499 


7499 


7526 


7533 


7533 


7543 


7543 


7548 


7548 


7565 


7569 


7569 


7578 


7578 


7581 


7581 


7615 


7627 


7627 


7635 


7635 


7644 


7644 


7664 


7676 


7676 


7690 


7690 


7706 


7706 


7729 


7741 


7741 


7746 


7746 


7750 


7750 


7762 


7769 


7769 


7789 


7789 


7809 


7809 


7850 


7861 


7861 


7873 


7873 


7908 


7908 


79AA 


7949 


7949 


7958 


7958 


7963 


7963 


8009 


8014 


8014 


8026 


8026 


8032 


8032 


8068 


8072 


8072 


8076 


8076 


8080 


8080 


8187 


8191 


8191 


8199 


8199 


8206 


8206 


9315 


9324 


9396 


9396 


9401 


9401 


9416 


9441 


9449 


9449 


9459 


9459 


9559 


9559 


9690 


9694 


9770 


9770 


9778 


9778 


9830 


10868 


10879 


10879 


10926 


10926 


10930 


10930 


11034 


11149 


11149 


11154 


11154 


11329 


11329 


11712 


11771 


11771 


11782 


11782 


11799 


11799 


12035 


12042 


12042 


12224 


12238 


12238 


12333 


12385 


12385 


12400 


12400 


12513 


12513 


12519 


12562 


12580 


12580 


12594 


12594 


12621 


12621 


12700 


12700 


12706 


12706 


12712 


12712 


12716 


12731 


12731 


12734 


12734 


12858 


12858 


12878 


13480 


13588 


13588 


13625 


13625 


13670 


13670 


13878 


14088 


14088 


14113 


14113 


14118 


14118 


14446 


14501 


14501 


14505 


14505 


14666 


14666 


14713 


14735 


14735 


14837 


14837 


14843 


14843 


15016 


15073 


15073 


15079 


15079 


15084 


15084 


15098 


15123 


15123 


15166 


15166 


15330 


15335 


15422 


15422 


15426 


15426 


15690 


15690 


15711 


15812 


15812 


15830 


15830 


15847 


15847 


15876 


15905 


15997 


15997 


16060 


16060 


16064 


16064 


16120 


16137 


16137 


16141 


16141 


16200 


16200 


16435 


16483 


16483 


16525 


16525 


16563 


16563 


16604 


16624 


16624 


16668 


16668 


16991 


16991 


17160 


17160 


17169 


17169 


17173 


17173 


17177 


17474 


17562 


17562 


17566 


17566 


17592 


17592 


19042 


19053 


19053 


19065 


19065 


19077 


19077 


19237 


19242 


19242 


19304 


19311 


19316 


19349 


19470 


19479 


19479 


19484 


19484 


19583 


19583 


20135 


20140 


20140 


20156 


20156 


20156 


20177 


20244 


20244 


20253 


20253 


20262 


20262 


20270 


20297 


20297 


20305 


20305 


20314 


20314 


20323 


20350 


20350 


20355 


20355 


20360 


20360 


20365 


20379 


20379 


20384 


20384 


20389 


20389 


20394 


20409 


20409 


20429 


20429 


20438 


20438 


20450 


20469 


20469 


20491 


20491 


20495 


20495 


20499 


20545 


20545 


20548 


20548 


20553 


20553 


20573 



7090 


7090 


7095 


7095 


7098 


7166 


7166 


7170 


7170 


7173 


7231 


7231 


7235 


7235 


7264 


7284 


7284 


7310 


7310 


7314 


7345 


7345 


7353 


7353 


7361 


7383 


7383 


7405 


7405 


7410 


7454 


7454 


7459 


7459 


7466 


7504 


7504 


7521 


7521 


7526 


7557 


7557 


7561 


7561 


7565 


7591 


7591 


7595 


7595 


7615 


7648 


7648 


7652 


7652 


7664 


7714 


7714 


7718 


7718 


7729 


7753 


7753 


7757 


7757 


7762 


7829 


7829 


7833 


7833 


7850 


7912 


7912 


7915 


7915 


7944 


7975 


7975 


7986 


7986 


8009 


8058 


8058 


8063 


8063 


8068 


8094 


8094 


8143 


8143 


8187 


8910 


8927 


8950 


9027 


9039 


9420 


9420 


9425 


9430 


9430 


9570 


9570 


9670 


9670 


9690 


10817 


10817 


10825 


10825 


10868 


10934 


10934 


11029 


11029 


11034 


11337 


11340 


11340 


11353 


11499 


11813 


11813 


11885 


11885 


12035 


12333 


12343 


12343 


12372 


12372 


12519 


12550 


12550 


12556 


12562 


12633 


12637 


12637 


12642 


12642 


12716 


12721 


12721 


12726 


12726 


12878 


13085 


13085 


13469 


13480 


13684 


13684 


13702 


13702 


13878 


14426 


14426 


14442 


14442 


14446 


14690 


14690 


14702 


14702 


14713 


14973 


14973 


15008 


15008 


15016 


15088 


15088 


15095 


15095 


15098 


15386 


15390 


15390 


15418 


15418 


15711 


15742 


15742 


15777 


15777 


15876 


15880 


15880 


15889 


15905 


16069 


16069 


16114 


16114 


16120 


16230 


16230 


16290 


16290 


16435 


16574 


16574 


16599 


16599 


16604 


16997 


17118 


17118 


17123 


17123 


17177 


17238 


17238 


17246 


17474 


17610 


17610 


17634 


17634 


19042 


19154 


19154 


19167 


19167 


19237 


19354 


19359 


19400 


19405 


19470 


20124 


20124 


20129 


20129 


20135 


20177 


20200 


20200 


20211 


20211 


20270 


20279 


20279 


20288 


20288 


20323 


20332 


20332 


20340 


20340 


20365 


20370 


20370 


20375 


20375 


20394 


20399 


20399 


20404 


20404 


20450 


20455 


20455 


20465 


20465 


20499 


20536 


20536 


20540 


20540 


20573 


20608 


20608 


20614 


20614 
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20618 


20618 


20647 


20647 


20676 


20676 


20706 


20706 


20780 


20780 


209K 


20914 


20972 


20976 


211AA 


21166 


21324 


21327 


2U5A 


21468 


21615 


21621 


21758 


21787 


21868 


21874 


21969 


21979 


22429 


22482 


22785 


23001 


23050 


23079 


23172 


23176 


23279 


23333 


23808 


23808 


24062 


24062 


24463 


24463 


24541 


24647 


24708 


24760 


24835 


24869 


25025 


25041 


25119 


25165 


25299 


25368 


25681 


25714 


26003 


26006 


26143 


26146 


26370 


26370 


26790 


26790 


27017 


27017 


27067 


27067 


27687 


27687 


27Q^? 


27817 


27855 


27855 


27916 


27916 


28075 


28075 


28178 


28178 


28264 


28268 


28328 


28334 


23453 


28477 


28538 


28563 


28661 


28665 


28783 


28793 


28855 


29074 


29138 


29142 


29381 


29488 


29560 


29567 


29605 


29636 


29698 


29698 


29818 


29822 


29869 


29877 



20623 


20623 


20627 


20627 


20653 


20653 


20657 


20657 


20682 


20682 


20686 


20686 


20712 


20712 


20716 


20716 


20788 


20788 


20792 


20792 


20930 


20930 


20950 


20955 


20976 


21032 


21046 


21051 


21166 


21206 


21206 


21213 


21327 


21350 


21386 


21386 


21468 


21472 


21472 


21543 


21621 


21655 


21655 


21665 


21787 


21794 


21794 


21808 


21874 


21889 


21889 


21903 


21979 


21999 


21999 


22004 


22482 


22486 


22486 


22547 


23001 


23004 


23004 


23031 


23079 


23096 


23096 


23107 


23176 


23187 


25187 


23205 


23333 


23437 


23437 


23469 


23818 


23818 


23922 


23922 


24103 


24103 


24251 


24251 


24472 


24472 


24477 


24477 


24647 


24665 


24665 


24669 


24760 


24782 


24782 


24797 


24869 


24930 


24930 


24933 


25041 


25047 


25047 


25051 


25165 


25204 


25204 


25243 


25368 


25612 


25612 


25634 


25714 


25792 


25792 


25797 


26006 


26009 


26009 


26017 


26146 


26172 


26212 


26212 


26373 


26373 


26465 


26465 


26794 


26794 


26848 


26848 


27023 


27023 


27026 


27026 


27102 


27102 


27333 


27333 


27732 


27732 


27775 


27775 


27827 


27827 


27835 


27835 


27859 


27859 


27868 


27868 


27984 


27984 


28008 


28008 


28106 


28106 


28117 


28117 


28183 


28183 


28188 


28188 


28268 


28279 


28285 


28285 


28334 


28338 


28338 


28341 


28477 


28494 


28494 


28500 


28563 


28584 


28589 


23598 


28665 


28670 


28670 


28770 


28793 


28797 


28797 


28824 


29074 


29089 


29089 


29112 


29142 


29176 


29176 


29246 


29488 


29491 


29491 


29511 


29567 


29585 


29585 


29590 


29656 


29660 


29660 


29670 


29712 


29712 


29717 


29717 


29822 


29828 


29828 


29856 


29877 


29912 


29912 


29986 



20633 


20633 


20663 


20663 


20692 


20692 


20721 


20721 


20806 


20806 


20955 


20962 


21102 


21102 


21213 


21263 


21396 


21396 


21543 


21546 


21665 


21698 


21808 


21848 


21903 


21912 


22004 


22012 


22547 


22638 


23031 


23035 


23107 


23129 


23205 


23237 


23479 


23688 


23947 


23947 


24314 


24343 


24486 


24495 


24669 


24680 


24797 


24802 


24933 


24952 


25051 


25092 


25243 


25284 


25634 


25650 


25797 


25973 


26017 


26029 


26293 


26293 


26501 


26501 


26853 


26853 


27044 


27044 


27375 


27375 


27779 


27779 


27839 


27839 


27872 


27872 


28027 


28027 


28144 


28144 


28213 


28213 


28298 


28298 


28341 


28418 


28500 


28506 


28598 


28601 


28770 


28774 


28824 


28828 


29112 


29116 


29246 


29250 


29511 


29535 


29590 


29595 


29670 


29680 


29723 


29723 


29836 


29843 


30029 


30105 



20637 

20667 

20696 

20742 

20811 

20962 

21117 

21263 

21412 

21546 

21698 

21848 

21912 

22012 

22638 

23035 

23129 

23237 

23688 

23957 

24367 

24495 

24680 

24302 

<^4952 

25092 

25284 

25650 

25973 

26029 

26361 

26504 

26896 

27051 

27379 

27797 

27845 

27876 

28049 

28147 

28245 

28312 

28418 

28506 

28601 

28774 

28828 

29116 

29250 

29535 

29595 

29680 

29727 

29843 

30105 



20637 
20667 
20696 
20742 
20811 
20966 
21117 
21320 
21439 
21604 
21730 
21858 
21952 
22021 
22677 
23039 
23168 
23245 
23694 
23957 
24367 
24526 
24684 
24805 
2^959 
2^110 
292 



')i. 



25677 

25994 

26111 

26361 

26504 

26896 

27051 

27379 

27797 

27845 

27876 

28049 

28147 

28245 

28312 

28428 

28534 

28619 

28779 

28836 

29134 

29269 

29538 

29600 

29684 

29727 

29850 

30202 



20643 

20672 

20702 

20751 

20901 

20966 

21137 

21320 

21439 

21604 

21730 

21858 

21952 

22021 

22677 

23039 

23168 

23245 

23761 

24015 

24423 

24526 

24684 

24805 

24959 

25110 

25292 

25677 

25994 

26111 

26364 

26583 

27014 

27063 

27665 

27801 

27849 

27911 

28065 

28155 

28249 

28324 

28428 

28534 

28619 

28779 

28836 

29134 

29269 

29538 

29600 

29684 

29731 

29850 

30202 



20643 

20672 

20702 

20751 

20901 

20972 

21137 

21324 

21454 

21615 

21758 

21868 

21969 

22429 

22785 

23050 

23172 

23279 

23761 

24015 

24423 

24541 

24708 

24835 

25025 

25119 

25299 

25681 

26003 

26143 

26364 

26583 

27014 

27063 

27665 

27801 

27849 

27911 

28065 

28155 

28264 

28328 

28453 

28538 

28661 

28783 

28855 

29138 

29381 

29560 

29605 

29689 

29818 

29869 

30226 
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30226 

30273 

30374 

30A81 

30586 

30636 

30781 

30926 

31021 

31230 

31498 

31704 

32100 

32379 

b2425 

32494 

32574 

32611 

32645 

32671 

32815 

32880 

32952 

33037 

33467 

33545 

33619 

33669 

33917 

34072 

34150 

34198 

34294 

34394 

34561 

34701 

34900 

35064 

35111 

35186 

35515 

35382 

35408 

35469 

35503 

35536 

35599 

35741 

35818 

35850 

35905 

35935 

36047 

36092 

36121 



30244 

30277 

30380 

30492 

30601 

30641 

30787 

30926 

31021 

31230 

31505 

31708 

32124 

32385 

32426 

32511 

32591 

32615 

32649 

32687 

32815 

32880 

32952 

33037 

33467 

33545 

33629 

33669 

33917 

34072 

34150 

34198 

34294 

34405 

34570 

34704 

34900 

35064 

35111 

35186 

35328 

35382 

35408 

35469 

35503 

35536 

35599 

35779 

35818 

35850 

35905 

35935 

36047 

36092 

36121 



30244 

30277 

30380 

30492 

30601 

30641 

30787 

30987 

31026 

31241 

31505 

31708 

32124 

32385 

32426 

32511 

32591 

32615 

32649 

32687 

32823 

32884 

32984 

33051 

33484 

33559 

33629 

33673 

33956 

34076 

34154 

34241 

34301 

34405 

34570 

34707 

34904 

35067 

35115 

35205 

35328 

35385 

35412 

35478 

35512 

35567 

35640 

35779 

35822 

35853 

35914 

35939 

36053 

36097 

36136 



30249 

30281 

30388 

30499 

30611 

30714 

30830 

30987 

31026 

31241 

31514 

31745 

52131 

32396 

32438 

32545 

32595 

32625 

32655 

32692 

32823 

32884 

32984 

33051 

33484 

33575 

33639 

33673 

33956 

34076 

34154 

34241 

34301 

34441 

34610 

34707 

34904 

35067 

X5115 

35205 

35331 

35385 

35412 

35478 

35512 

35567 

35651 

35779 

35822 

35853 

35914 

35939 

36053 

36097 

36136 



30249 

30281 

30388 

30499 

30611 

30714 

30875 

30998 

31049 

31349 

31514 

31745 

32131 

32396 

32438 

32545 

32595 

32625 

32655 

32702 

32829 

32903 

32992 

33061 

33527 

33575 

33639 

33677 

33999 

34089 

34157 

34260 

34319 

34441 

34610 

34714 

34908 

35079 

35119 

35252 

35331 

35390 

35418 

35482 

35516 

35571 

35660 

35783 

35826 

35857 

35919 

35987 

36060 

36101 

36139 



30253 

30286 

30451 

30518 

30620 

30735 

30875 

30998 

31049 

31349 

31588 

31926 

32163 

32400 

32459 

32564 

32599 

32629 

32659 

32702 

32829 

32903 

32992 

33061 

33527 

33579 

33650 

33677 

33999 

34089 

34157 

34260 

34319 

34458 

3465R 

34714 

34908 

35079 

35119 

35252 

35363 

35390 

35418 

35482 

35516 

35571 

35670 

35783 

35826 

35857 

35919 

35987 

36060 

36101 

36139 



30253 

30286 

30451 

30518 

30620 

30735 

30879 

31002 

31062 

31442 

31588 

31926 

32163 

32400 

32459 

32564 

32599 

32629 

32659 

32707 

32833 

32916 

32996 

33065 

33535 

33579 

33650 

33820 

34005 

34093 

34168 

34264 

34351 

34458 

34658 

34838 

34913 

35083 

35123 

35268 

35369 

35394 

35437 

35489 

35522 

35576 

35670 

35798 

35834 

35861 

35923 

36000 

36063 

36106 

36152 



30257 

30296 

30457 

30532 

30626 

30756 

30879 

31002 

31062 

31442 

31650 

32044 

32172 

32404 

32478 

32567 

32603 

32635 

32664 

32707 

32833 

32916 

32996 

33065 

33535 

33611 

33650 

33820 

34005 

34093 

34168 

34264 

34363 

34498 

34679 

34838 

34913 

35083 

35123 

35268 

35369 

35394 

35437 

35489 

35522 

35576 

35698 

35798 

35834 

35861 

35923 

36000 

36063 

36106 

36152 



30257 


30267 


30296 


30352 


30457 


30461 


30532 


30575 


30626 


30632 


30756 


30760 


30888 


30888 


31009 


31009 


31112 


31112 


31456 


31456 


31650 


31688 


32044 


32082 


32172 


32372 


32404 


32420 


32478 


32482 


32567 


32570 


32603 


32607 


32635 


32639 


32664 


32667 


32747 


32747 


32837 


32837 


32920 


32920 


33019 


33019 


33128 


33128 


33538 


33538 


33611 


33615 


33654 


33654 


33831 


33831 


34029 


34029 


34133 


34133 


34172 


34172 


34268 


34268 


34363 


34380 


34498 


34505 


34679 


34682 


34864 


34864 


35014 


35014 


35091 


35091 


35127 


35127 


35272 


35288 


35372 


35572 


35402 


35402 


35456 


35456 


35493 


35493 


35526 


35526 


35585 


35585 


35698 


35703 


35802 


35802 


35858 


35838 


35873 


35873 


35927 


35927 


36004 


36004 


36083 


36083 


36112 


36112 


36156 


36156 



30267 

30352 

30461 

30581 

30632 

30760 

30909 

31014 

31227 

31495 

31688 

32082 

32372 

32420 

32482 

32570 

32607 

32639 

32667 

32791 

32862 

32938 

33027 

33150 

33542 

33615 

33660 

33904 

34033 

34147 

34178 

34275 

34380 

34505 

34682 

34891 

35031 

35107 

35176 

35288 

35376 

35405 

35460 

35498 

35532 

35590 

35703 

35814 

35842 

35897 

35931 

36007 

36088 

36116 

36184 



30273 

30374 

30481 

30586 

30636 

30781 

30909 

31014 

31227 

31498 

31704 

32100 

32379 

32423 

32494 

32574 

32611 

32645 

32671 

32791 

32862 

32938 

33027 

33150 

33542 

33619 

33660 

33904 

34033 

34147 

34178 

34275 

34394 

34561 

34701 

34891 

35031 

35107 

35176 

35315 

35376 

35405 

35460 

35498 

35532 

35590 

35741 

35814 

35842 

35897 

35931 

36007 

36088 

36116 

36184 
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V072 



V080 



V09.21 
V10.35 

vn.3A 

V20.70 



46648 

46689 

46744 

46815 

46893 

46947 

47022 

47101 

47158 

47181 

47211 

47237 

47262 

47302 

47393 

47431 

47505 

47551 

47655 

47810 

47984 

48096 

3648 ft 

720*^ 

28559 

32237 

35958 

40532 

3651 a 

8982 

16742 

16933 

21350 

23862 

31169 

35651 

36121 

37336 

38206 

38924 

41693 

3577 ft 

3578 ft 

3579 ft 
40657 

3580 ft 
8351 
G522 
8770 
9072 
9727 
10699 
11691 
13774 
15322 



46648 

46689 

46744 

46815 

46893 

46952 

47062 

47109 

47162 

47187 

47215 

47241 

47265 

47338 

47402 

47470 

47510 

47561 

47661 

47810 

47984 

48096 

6483 

7900 

28574 

32240 

36043 

40538 

5381 

8989 

16755 

16939 

21412 

23866 

31309 

35660 

36248 

37690 

38219 

38962 

41698 

38146 

35698 

35585 

47193 

5564 

8357 

8528 

8780 

9319 

9731 

10704 

11699 

13800 

15489 



46655 

46696 

46749 

46819 

46895 

46952 

47062 

47109 

47162 

47187 

47215 

47241 

47265 

47338 

47402 

A7470 

47510 

47561 

47661 

47899 

48033 

48099 

6800 

7920 

28725 

32243 

36069 

40622 

5492 

9112 

16771 

16950 

21984 

24661 

31740 

35779 

36345 

37709 

38362 

39034 

41703 



35599 

4720A 

5569 

8363 

8536 

8814 

9329 

9737 

10754 

11706 

14317 

15496 



46655 

46696 

46749 

46819 

46895 

46990 

47070 

47112 

47165 

47190 

47219 

47248 

47271 

47338 

47406 

47474 

47515 

47566 

47740 

47899 

48033 

48099 

7113 

11383 

28746 

32248 

36128 

40630 

6135 

9121 

16782 

16957 

22025 

25173 

31748 

35783 

36350 

37804 

38449 

39154 

42041 



35612 

47233 

5579 

8373 

8558 

8824 

9336 

9743 

10767 

11777 

U343 

16742 



46662 
46716 
46763 
46827 
46908 
46993 
47070 
47112 
47165 
47190 
47219 
47248 
47271 
47356 
47406 
47474 
47515 
47570 
47740 
47904 
48084 

7639 

12603 

30747 

32274 

38953 

45058 

6145 

9401 

16812 

16980 

22050 

25725 

31865 

35802 

36619 

37827 

38529 

39944 

42171 



35625 

47244 

5596 

8405 

8596 

8858 

9341 

9750 

10777 

11790 

14723 

16755 



46662 

46716 

46763 

46827 

46911 

46993 

47091 

47136 

47169 

47197 

47222 

47251 

47281 

47356 

47412 

47478 

47520 

47575 

47752 

47904 

48084 

7655 

17531 

30826 

12277 

38971 

6695 

9486 

16827 

17102 

22099 

26871 

33245 

35810 

36796 

37841 

38534 

39955 

42508 



5630 

8416 

8606 

8869 

9502 

9756 

10822 

11899 

14751 

16771 



46668 

46725 

46781 

46832 

46911 

47000 

47091 

47136 

47169 

47197 

47222 

47251 

47281 

47371 

47412 

47478 

47520 

47575 

47759 

47937 

48087 

7667 

17547 

30915 

32280 

38975 

7132 

12633 

16852 

17254 

23744 

26880 

33559 

35897 

36896 

37864 

38556 

40858 

42670 



46668 

46725 

46781 

46832 

46922 

47003 

47094 

47139 

47173 

47201 

47227 

47255 

47295 

47371 

47415 

47495 

<7541 

47647 

47759 

47937 

48087 

7686 

18402 

30919 

32285 

40300 

7955 

14717 

16868 

17299 

23748 

28959 

34704 

35948 

37182 

37918 

38763 

41362 

42683 



46675 


46675 


46731 


46731 


46807 


46807 


46875 


46875 


46922 


46926 


47003 


47012 


47094 


47098 


47139 


47154 


47173 


47176 


47201 


47208 


47227 


47230 


47255 


47259 


47295 


47299 


47371 


47378 


47415 


47423 


47495 


47500 


47541 


47546 


47647 


47651 


47782 


47782 


47943 


47943 


48090 


48090 



7782 

27499 

32200 

33208 

40434 

8020 

14745 

16877 

20156 

23752 

29209 

35051 

36010 

37189 

38035 

38817 

41385 

47278 



7786 

27513 

32203 

33563 

40489 

8036 

14859 

16883 

20801 

23792 

29765 

35055 

36085 

37208 

38084 

38894 

41561 

47570 



46682 
46740 
46810 
46886 
46926 
47012 
47098 
47154 
47176 
47.^08 
47230 
47259 
47299 
47378 
47423 
47500 
47546 
47651 
47805 
47947 
48093 

7792 

27526 

32206 

35433 

40494 

0041 

14875 

16894 

20950 

23797 

29846 

35387 

36088 

37213 

38098 

38898 

41643 



5672 

8420 

8620 

8916 

9515 

9765 

10831 

11910 

14769 

16782 



6900 

8436 

8653 

8932 

9519 

9775 

11262 

11917 

14774 

16812 



6907 

8441 

8685 

8942 

9523 

9782 

11482 

11930 

14804 

16827 



6914 

8460 

8695 

8986 

9527 

9835 

11489 

11935 

14809 

16868 



7227 

8472 

8709 

9045 

9687 

9840 

11672 

1316Q 

14816 

16877 



46682 

46740 

46810 

46886 

46947 

47022 

47101 

47158 

47181 

47211 

47237 

47262 

47302 

47393 

47431 

47505 

47551 

47655 

47805 

47947 

48093 

7812 

27534 

32211 

35954 

40506 

8046 

15386 

16917 

21315 

23858 

30029 

35543 

36097 

37219 

38149 

38906 

41664 



35703 36679 37810 37816 40250 40365 40441 



8292 

850 i 

873u' 

9050 

9721 

10694 

11678 

15248 

14822 

16894 
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Vcn.50-5A,70 



V22.70 



V2A,25.70 



V50.51,70 

V71.80 

VIELD.RIH 

VIELD.RU 

VIELD.R2H 

VIfLD.R2L 

VIELD.R3H 

VIELD.R3L 

WBUS. DRIVE 



16933 
19117 
202AO 
20345 
2U83 
21900 
23307 
28633 
30132 
30620 
317A5 
3AA95 
380A0 
41076 
41568 
A1892 
42571 
47382 

3583 # 
9224 
9614 
14235 

3581 tt 
8645 
17041 
20118 
20682 
21861 
29912 
53515 
A2967 
44539 
45040 
45565 
46085 

3582 # 
29620 
40371 
40810 

3584 tt 
3585 
2378 
2377 
2380 
2379 
2382 
2381 
3652 
8982 
16742 
16933 
21550 
23862 
31169 
35651 



16950 
19121 
20249 
20425 
21539 
21907 
23311 
28810 
30267 
30710 
32844 
36361 
38483 
41083 
41573 
42211 
42621 

9170 

9230 

9619 

14255 

5547 

15719 

17081 

20536 

20692 

21878 

30118 

34380 

42977 

445^5 

45131 

45654 

46768 

20156 

35632 

40383 

40854 

37213 

18205 

18205 

18205 

18205 

18205 

18205 

5381 

8989 

16755 

16939 

2U12 

23866 

31309 

35660 



16957 

19125 

20258 

2043' 

21550 

21920 

23475 

28824 

30273 

30747 

32848 

36777 

38487 

ai03 

41628 

42222 

42631 

9175 

9234 

9625 

14673 

5622 

15760 

17091 

20581 

20702 

21965 

30215 

36871 

42993 

44635 

45138 

45664 

47150 

20553 

36125 

40557 



37219 

18224 

18224 

18224 

18224 

18224 

18224 

5492 

9112 

16771 

16950 

21984 

2^661 

31740 

35779 



18241 

19129 

20266 

20441 

21612 

21999 

23521 

28828 

30286 

30853 

32926 

36813 

38572 

41114 

41657 

42243 

46171 

9180 

9238 

9630 

15783 

5687 

16021 

17261 

20586 

20712 

22050 

30451 

36882 

43169 

44641 

45240 

45767 

47197 

21108 

36470 

40568 



38529 

18359 

18359 

18359 

18359 

18359 

18359 

6155 

9121 

16782 

16957 

22025 

25173 

31748 

35783 



18245 
19293 
20275 
20455 
21618 
22004 
25714 
28832 
30290 
30857 
32930 
37353 
38664 
41121 
41763 
42309 
46176 

9185 
9242 
9634 

5733 

16035 

17266 

20591 

20721 

23757 

31074 

39335 

43216 

44724 

45247 

45775 

47237 

21210 

36488 

40577 



38556 

18667 

18667 

18667 

18667 

18667 

18667 

6U5 

9401 

16812 

16980 

22050 

25725 

31865 

35802 



18279 
19299 
20284 
20469 
21625 
22017 
26212 
28836 
30356 
30861 
32965 
37361 
40991 
41193 
41772 
42376 
46871 

9191 
9554 
9642 

5754 

16219 

17286 

20614 

20761 

23804 

32408 

39338 

43243 

44730 

45338 

45781 

47346 

21218 

36554 

40586 



18291 

19391 

20293 

21037 

21705 

22058 

26896 

29694 

30374 

30865 

32970 

37369 

41001 

41215 

41821 

42384 

46879 

9195 
9565 
9648 

5791 

16611 

17557 

20623 

21272 

24202 

32412 

42604 

43252 

44884 

45420 

45790 

47366 

21594 

36572 

40594 



18711 

19451 

20301 

21041 

21712 

22093 

28172 

29703 

30380 

30924 

33011 

37994 

41007 

41260 

41831 

42393 

47053 

9199 
9581 
9653 

5800 

16618 

19077 

20633 

21446 

24206 

32435 

42652 

44416 

44891 

45511 

45802 

21675 
38419 
40622 



18723 


18734 


19645 


19728 


20310 


20319 


21147 


21362 


21726 


21734 


23046 


23103 


28298 


28594 


29707 


30002 


30388 


30532 


30959 


30963 


33031 


33041 


37998 


38002 


41027 


41038 


41271 


41282 


41837 


41854 


42538 


42546 


47059 


47144 



9205 
9591 
12852 

5818 

16643 

19540 

20643 

21527 

24481 

32456 

42716 

44426 

44898 

45525 

45881 

21690 
39796 
40630 



9209 
9596 
13081 

6779 

17010 

19546 

20653 

21532 

26345 

32475 

42821 

44438 

44904 

45542 

45974 

21798 
40028 
40657 



19109 
20197 
20323 
21458 
21805 
23183 
28619 
30046 
30536 
30974 
33953 
."■006 
41045 
41500 
41860 
42551 
47332 

9214 
9600 
14209 

6787 

17014 

19739 

20663 

21659 

29398 

32491 

42831 

44444 

44915 

45548 

46071 

21885 
40042 
40687 



19113 
20230 
20336 
21464 
21814 
23258 
28623 
30127 
30611 
30978 
34437 
38011 
41065 
41539 
41886 
42566 
47361 

9219 
9608 
14220 

6796 

17020 

20112 

20672 

21780 

29843 

33500 

42847 

44456 

45027 

45554 

46079 

29209 
40201 
40751 



6695 


7132 


7955 


8020 


8036 


8041 


8046 


9486 


12655 


14717 


14745 


14859 


14875 


15386 


16827 


16852 


16868 


16877 


16883 


16894 


16917 


17102 


17254 


17299 


20156 


20801 


20950 


21315 


22099 


25744 


23748 


25752 


23792 


25797 


23858 


26871 


26880 


28959 


29209 


29765 


29846 


30029 


33245 


33559 


34704 


35051 


35055 


55587 


35545 


35810 


35897 


35948 


36010 


36083 


36088 


36097 



WCS.RIH 
WCS.Rll. 
WCS.R2H 
WCS,R2L 
WCS.R3H 
WCS,R3L 
WCTRL.07 
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WCTRL. GROUP 



WMUX 



U 
tt 
ft 
ft 
ff 



36121 

37336 

38206 

38924 

41693 

2517 ft 

2516 

2519 

2518 

2521 

2520 

3665 

8982 

16742 

16933 

21350 

23862 

31169 

35651 

36121 

3^336 

38206 

38924 

A1693 

3664 tt 

8982 

16933 

21550 

2386? 

31169 

35651 

36121 

37336 

38206 

38924 

41693 

3656 ft 

8982 

16742 

16933 

21350 

23862 

31169 

35651 

36121 

37336 

38206 

3892A 

41693 



36248 
37690 
38219 
38962 
41698 



5381 

8989 

16755 

16939 

21412 

23866 

51309 

35660 

36248 

37690 

38219 

38962 

41698 

5381 

8989 

1,S7'^^ 

16939 

21412 

23866 

31309 

35660 

36248 

37690 

38219 

38962 

41698 

5381 

8989 

16755 

16939 

21412 

23866 

31509 

35660 

36248 

37690 

38219 

38962 
41698 



36345 
37709 
38362 
39034 
41703 



5492 

9112 

16771 

16950 

21984 

24661 

31740 

35779 

36345 

37709 

38362 

39034 

41703 

5492 

9112 

U771 

16950 

21984 

24661 

31740 

55779 

36345 

37709 

38362 

39034 

41703 

5492 

9112 

16771 

16950 

21984 

24661 

31740 

35779 

36345 

37709 

38362 

59034 

41703 



36350 
37804 
38449 
39154 
42041 



6135 

9121 

16782 

16957 

22025 

25173 

31748 

35783 

36350 

37804 

38449 

39154 

42041 

6135 

9121 

16957 

22025 

25173 

31748 

35783 

36350 

37804 

38449 

39154 

42041 

6135 

9121 

16782 

16957 

22025 

25173 

31748 

35783 

36350 

37804 

38449 

39154 

42041 



36619 
37827 
38529 
39944 
42171 



6145 

9401 

16812 

16980 

22050 

25725 

31865 

35802 

36619 

37827 

38529 

39944 

42171 

6145 

9401 

1AR1? 

16980 

22050 

25725 

31865 

35802 

36619 

37827 

38529 

39944 

42171 

6145 

9401 

1681? 

16980 

22050 

25725 

31865 

35802 

36619 

37827 

38529 

39944 

42171 



36796 
37841 
38534 
39955 
42508 



6695 

9486 

16827 

17102 

22099 

26871 

33245 

35810 

36796 

37841 

38534 

39955 

42508 

6695 

9486 

UR?7 

17102 

22099 

26871 

33245 

35810 

36796 

37841 

38534 

39955 

42508 

6695 

9486 

16827 

17102 
22099 
26871 
33245 
35810 
36796 
37841 
38534 
39955 
42508 



36896 
37864 
38556 
40858 
42670 



37182 
37918 
38763 
41362 
42693 



37189 
38035 
38817 
41385 
47275 



37208 
38084 
38894 
41561 
47570 



57213 
38098 
38898 
41643 



37219 
38149 
38906 
41664 



7132 


7955 


8020 


8036 


8041 


8046 


12633 


14717 


14745 


14859 


14875 


15386 


16852 


16868 


16877 


16883 


16894 


16917 


17254 


17299 


20156 


20801 


20950 


21315 


23744 


23748 


23752 


23792 


23797 


23858 


26880 


28959 


29209 


29765 


29846 


30029 


33559 


34704 


35051 


35055 


35387 


35543 


35897 


35948 


36010 


36083 


36088 


36097 


36896 


37182 


37189 


37208 


37213 


37219 


37864 


37918 


38035 


38084 


38098 


38149 


38556 


38763 


38817 


38894 


38898 


38906 


40858 


41362 


41385 


41561 


41643 


41664 


42670 


42683 


47278 


47570 






7132 


7955 


8020 


8056 


8041 


8046 


12633 


14717 


14745 


14859 


14875 


15386 


168S? 


16868 


16877 


16883 


16894 


16917 


17254 


17299 


20156 


20801 


2oyt>u 


2I3It> 


23744 


23748 


23752 


23792 


23797 


23858 


26880 


28959 


29209 


29765 


29846 


30029 


33559 


34704 


35051 


35055 


35387 


35543 


35897 


35948 


36010 


36083 


36088 


36097 


36896 


37182 


37189 


37208 


37213 


37219 


37864 


37918 


38035 


38084 


38098 


38149 


38556 


38763 


38817 


38894 


38898 


38906 


40858 


41362 


41385 


41561 


41643 


41664 


42670 


42683 


47278 


47570 






7132 


7955 


8020 


8036 


8041 


8046 


12633 


14717 


14745 


14859 


14875 


15386 


16852 


16868 


16877 


16885 


16894 


16917 


17254 


17299 
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U 
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u 

u 

u 



0000 

0008 

0010 

0018 

0020 

0028 

0030 

0038 

OOAO 

00A8 

0050 

0058 

0060 

0068 

0070 

0078 

0080 

0088 

0090 

0098 

OOAO 

00A8 

OOBO 

00B8 

OOCO 

00C8 

OODO 

0008 

OOEO 

0OE8 

OOFO 

OOFS 

0100 

0108 

0110 

0118 

0120 

0128 

0130 

0138 

OUO 

0U8 

0150 

0158 

0160 

0168 

0170 

0178 

0180 

0188 

0190 

0198 

01A0 



0/8 

532A: 

42398: 

9095= 

37635: 

37629: 

9U9= 

37099: 

8905= 

9170= 

8606= 

18868= 

107A0= 

11552= 

8695= 

18927= 

12829= 

119?8= 

8780= 

18971= 

13450= 

13153= 

8824= 

13763= 

13863= 

13782= 

8869^ 

14325= 

15301= 

14420= 

18202= 

16965= 

44349 

44388 

44821 

44857 

44929 

44965 

45058 

45094 

45169 

45212 

45276 

45510 

45356 

45394 

45443 

45481 

45590 

45627 

45703 

45737 

45818 



1/9 



20972: 

9112= 

38529: 

9100= 

39644 : 

39998: 

9154= 

37105: 

8910= 

9175= 

9336= 

18873= 

41097= 

11558= 

41221= 

18931= 

12834= 

11984= 

41520= 

18976= 

13456= 

13160= 

41683= 

13768= 

13867- 

13788= 

42460= 

14331= 

15305= 

14426= 

8357 

16970= 

44354 

44393 

44826 

44861 

44934 

44970 

45063 

45098 

45174 

45217 

45281 

45315 

45361 

45399 

45448 

45486 

45595 

45632 

45708 

45742 

45823 



2/A 

37887: 

8240 

38534: 

9104= 

39875: 

39909: 

9159= 

37110: 

18699= 

9180= 

8261 

18878= 

10748= 

11564= 

9238= 

18935= 

12840= 

11988= 

9666= 

18981= 

13462= 

13169= 

11322= 

13774= 

13872= 

13793= 

14937= 

14336= 

15310= 

14431= 

16776= 

16975= 

44358 

44398 

44829 

44866 

44938 

44974 

45067 

45103 

45177 

45222 

45284 

45320 

45365 

45404 

45452 

45491 

45599 

45637 

45711 

45747 

45826 



3/B 



18521= 

9116= 

40986= 

41059= 

38385: 

39965: 

9164= 

37115: 

18703= 

9185= 

9341 = 

18883= 

10754= 

41171= 

9242= 

18939= 

12846= 

41481= 

9670= 

18986= 

13469= 

41679= 

11329= 

41742= 

13878= 

13800= 

14942= 

14343= 

15315= 

14437= 

16782= 

16980= 

44364 

44403 

44£32 

44871 

44941 

44979 

45070 

45108 

45180 

45227 

45287 

45325 

45370 

45409 

45457 

45496 

45604 

45642 

45714 

45752 

45829 



4/C 

9019= 

38913: 

38807: 

8977= 

39674 

38717 

39678 

37121 

8916= 

9199= 

9209= 

18888= 

9378= 

9230= 

11641= 

18943= 

12852= 

9306= 

13048= 

18991= 

13473= 

11253= 

13229= 

11337= 

13885= 

11630= 

14306= 

16735= 

15322= 

16762= 

16902= 

16804= 

44369 

44406 

44837 

44874 

44946 

44982 

45075 

45111 

45187 

45230 

45292 

45328 

45375 

45412 

45462 

45499 

45608 

45645 

45718 

45755 

45834 



5/D 

9024= 

38918: 

38579: 

8982= 

39684 

38414 

39688 

37125 

8920= 

9203= 

9214= 

18893= 

9383= 

9234= 

11647= 

18947= 

12858= 

9310= 

13053= 

18996= 

41587= 

11262= 

13236= 

11340= 

41814= 

11634= 

14311= 

16742= 

8333 

16771= 

16907= 

16812= 

44374 

44410 

44842 

44878 

44951 

44986 

45080 

45115 

45194 

45235 

45297 

45332 

45380 

45416 

45467 

45503 

45613 

45649 

45723 

45759 

45839 



6/E 



7/F 



9027= 

38616= 

6122: 

38622= 

39722: 

38351 : 

18448= 

37131: 

9191 = 

8245 

9219= 

18898= 

9388= 

8266 

11651= 

18951= 

12866= 

8278 

13058= 

19001= 

10978= 

8292 

13241= 

19042= 

11441= 

8307 

14317= 

19053= 

16748= 

8351 

16912= 

19065= 

44379 

44416 

44847 

44884 

44956 

44992 

45085 

45121 

45201 

42336 

45302 

42346 

45385 

45420 

45472 

45511 

45618 

45654 

45728 

45767 

45844 



18524= 

8492= 

41021= 

11226:.- 

39736: 

38346: 

18451= 

37137: 

9195= 

8603= 

9224= 

18903= 

41135= 

8692= 

41«:!47= 

18955= 

12870= 

8777= 

13064= 

19005= 

10983= 

8821 = 

13248= 

19048= 

11448= 

8866= 

42531= 

19061= 

16755= 

18199= 

16917= 

19071= 

44384: 

38610= 

44852: 

38627= 

44960: 

38632= 

45089: 

42188= 

45207: 

42428= 

45306: 

42479= 

45390: 

42503= 

45477: 

42645= 

45623: 

46903= 

45733: 

47077= 

45849; 
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01 A8 
01 BO 
01B8 

ouo 

01C8 

01 DO 

01D8 

01E0 

01E8 

01F0 

01F8 

0200 

0208 

0210 

0218 

0220 

0228 

0230 

0238 

0240 

02A8 

0250 

0258 

0260 

0268 

0270 

0278 

0280 

0288 

0290 

0298 

02A0 

02A8 

0280 

02B8 

02C0 

02C8 

02D0 

02D8 

02E0 

02E8 

02F0 

02F8 

0300 

0"308 

0310 

0318 

0320 

0328 

0330 

0538 

0340 

03A8 



0/8 

A585A 

45900 

45944 

46009 

46044 

8378 

14673= 

15680= 

17041= 

18221= 

19607= 

16200= 

17286= 

18279= 

19659= 

16225= 

18396= 

18291: 

17010= 

17196= 

184/6= 

18321= 

17211= 

17261= 

18739= 

18335= 

17602= 

18652= 

26419= 

19284= 

18672= 

19733 

30435 

19519 

20531= 

14949= 

20901= 

42736= 

42774= 

42883= 

42922= 

43024= 

43063= 

20914= 

20930= 

20950= 

21007= 

22705= 

24735= 

25015= 

25196= 

25276= 

25357= 



1/9 



45858 

45905 

45950 

46014 

46049 

14635= 

14678= 

15685= 

17045= 

8441 

19611= 

16205= 

17290= 

8506 

19664= 

8522 

18402= 

8558 

17014= 

17200= 

18479= 

8679 

17215= 

17266= 

18743= 

8732 

8770 

18656= 

26425= 

8858 

18675= 

16462: 

30440: 

9125 

9271 

14956= 

9281 

42740= 

42779= 

42888= 

42928= 

43029= 

43069= 

9292 

9301 

10684 

21012= 

227^2^ 

10910 

11093 

11353 

11756 

12042 



2/A 

45863 

45910 

45956 

46017 

46054 

14641= 

16818= 

15690= 

17049= 

16888= 

19615= 

16923= 

17295= 

16950= 

19669= 

16987= 

8528 

39475: 

17020= 

17204= 

18483= 

17234= 

17218= 

17270= 

18747= 

18708= 

18762= 

18769= 

26429= 

21386= 

18679= 

21518= 

50443: 

21651= 

21764= 

14961= 

21854= 

42745= 

42785= 

42893= 

42935= 

43034= 

43076= 

22425= 

22663= 

25608= 

21017= 

227^7-~ 

36466= 

36550= 

41802= 

41860= 

41892= 



3/6 



45868 

45916 

45961 

46020 

46059 

14646= 

16827= 

15695= 

17056= 

16894= 

19619= 

16927= 

17299= 

16957= 

19674= 

16991= 

18406= 

39479: 

17026= 

8620 

18487= 

17238= 

8685 

17275= 

18751= 

18711= 

18765= 

18772= 

8814 

21390= 

18682= 

21521= 

38910: 

21655= 

21768= 

14966= 

21858= 

42749= 

42789= 

42897= 

42939= 

43038= 

43080= 

22429= 

22666= 

25612= 

21022= 

22722^ 

36470= 

36554= 

41807= 

41863= 

41895= 



4/C 

45871 

45922 

45964 

46025 

46062 

14652= 

16997= 

15699= 

16877= 

17165= 

19623= 

17246= 

16933= 

(7313= 

19679= 

17451= 

17072= 

18410= 

17034= 

18461= 

17156= 

18491= 

18506= 

17279= 

18241= 

22605= 

26096= 

18660= 

19337= 

26436= 

18685= 

30335= 

21585= 

31423= 

33484= 

14973= 

40991= 

42754= 

42794= 

42902= 

42944= 

43045= 

43084= 

41027= 

41065= 

41103= 

21026= 

22725-- 

41140= 

41176= 

41821= 

42192= 

41923= 



5/D 

45875 

45928 

45969 

46030 

46066 

14657= 

17000= 

8405 

16883= 

17169= 

19627= 

17249= 

8467 

17318= 

19684= 

17457= 

17076= 

18414= 

8596 

18466= 

17160= 

18494= 

18509= 

8709 

18245= 

22611= 

26101= 

18665= 

19343= 

26441= 

18688= 

30358= 

21589= 

51427= 

33489= 

14982= 

9287 

42759= 

42799= 

42907= 

42949= 

43048= 

43088= 

9297 

10679 

10733 

10804 

10808 

10915 

11122 

11571 

12035 

41926= 



6/E 



7/F 



45881 

45934 

45974 

46035 

46071 

14662= 

8588 

16845= 

8436 

17173= 

19631= 

8455 

16939= 

17325= 

19689= 

17463= 

8553 

18418= 

17118= 

18471= 

8640 

18498= 

18513= 

18231= 

8727 

22615= 

26104= 

19144= 

8851 

26444= 

21396= 

30342= 

9121 

31432= 

33492= 

14987= 

40996= 

42764= 

42804= 

42913= 

42955= 

43054= 

45094= 

41032= 

41070= 

41108= 

29459= 

31412= 

41145= 

41181= 

41826= 

42196= 

42249= 



8563 

45939: 

8368 

46040: 

8373 

14666= 

17005= 

16852= 

18218= 

17177= 

19635= 

17254= 

18275= 

17528= 

19693= 

17466= 

18287: 

8590 

17123= 

8656 

18516= 

18502= 

18517= 

18256= 

18531= 

8765 

8807 

19150= 

19280= 

8899 

21400= 

8972 

19515: 

31456= 

9276 

14993= 

41001= 

42769= 

42809= 

42918= 

42959= 

43059= 

43098= 

41038= 

41076= 

41114= 

29463= 

31416= 

41150= 

41186= 

41831= 

42200= 

42252= 
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.-Location 

U 0350 

U 0358 

U 0360 

U 0368 

U 0370 

U 0378 

U 0380 

U 0388 

U 0390 

U 0398 

U 03A0 

U 03A8 

U 03B0 

U 03B8 

U 03C0 

U 03C8 

U 05D0 

U 0308 

U 03E0 

U 03E8 

U 03F0 

U 03F8 

U 0400 

U 0408 

U 0410 
U 0418 
U 0420 
U 0428 
U 0430 
U 0438 
U 0440 
U 0448 
U 0450 
U 0458 
U 0460 
U 0468 
U 0470 
U 0478 
U 0480 
U 0488 
U 0490 
U 0498 
U 04A0 
U 04A8 
U 0480 
U 04B8 
U 04C0 
U 04C8 
U 04D0 
U 0408 
U O-iEO 
U 04E8 
U 04F0 



0/8 

29074= 
50025= 
30091= 
30182= 
30193: 
31214: 
32029= 
34654= 
34953= 

36667= 

36841= 

78706= 

39329= 

39205: 

36238 

41206 

41619 

41948 

42559 

39264: 

37641 : 

44469= 

44501= 

44564= 

44597= 

44654= 

44687= 

44743= 

44775= 

9039= 

9554= 

8927^ 

9435: 

9481 = 

9515= 

9591 = 

9687= 

9757= 

9770 

9809= 

9855= 

8411 = 

9055= 

96H = 

45670= 

44630 

44891 

45017 

45U3 

45525 

45570 

4 5790 



1/9 



12046 

15471 

30096= 

30187= 

30197: 

17091 

17443 

18715 

34957= 

35751= 

19382 

21350 

22502 

26090 

33467 

56242 

41276 

41643 

42077 

^2598 

9445: 

57647: 

44475= 

44505= 

44568= 

44601= 

44658= 

44691= 

447A7- 

44779= 

8472 

9559= 

8932= 

9441: 

9486= 

9519= 

9596= 

9690= 

9745= 

9788= 

9813= 

9840= 

8416= 

9059= 

9619= 

45674= 

44655 

44898 

4 5022 

45149 

45550 

45659 

45795 



2/A 

42282= 

16414 

30101= 

30190= 

30202: 

17096 

18250 

18718 

34961= 

35756= 

19444 

21434 

22557 

29810 

39224: 

41007 

41282 

41664 

42204 

42292: 

9449: 

41991: 

44477= 

44508= 

44572= 

44604= 

44694= 

44751= 

44782= 

9581 = 

9565 = 

8937= 

9425: 

8655 

9523= 

9625= 

9694= 

9750= 

9805 

9817= 

44449 

8498= 

9063- 

9648= 

44456 

44641 

44904 

45027 

45240 

45554 

4566^ 

45802 
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3/B 


4/C 


5/D 


6/E 


7/f 




42285= 


42315= 


42318= 


13146 


15222 




16455 


16725 


16728 


16787 


16792 




30105= 


30109= 


50114= 


30118= 


16797 




16834 


16859 


16860 


16868 


16943 




30206: 


50211: 


30215: 


38554: 


17085 




39123: 


17221 


17225 


17506 


17535 




18^31 


18445 


18455 


18692 


18695 




18725 


18726 


18729 


18754 


18754 




54964= 


34968= 


18757 


19022 


1915-; 




35760= 


55764= 


19237 


19242 


19530 




19553 


19715 


20099 


21099 


21201 




21515 


21758 


21848 


22419 


22498 




22561 


22597 


22654 


22699 


25602 




29814 


30085 


30176 


50526 


30429 




59228: 


39217: 


55741 


56228 


36255 




41045 


41083 


41121 


41156 


41195 




41297 


41400 


41500 


41559 


41561 




41755 


41857 


41854 


41886 


41917 




42245 


42276 


42309 


42569 


42465 




22731 : 


24433: 


24457: 


41316: 


47393: 




9454: 


9405: 


9410: 


9416: 


9^20: 




41996: 


59944: 


59949: 


39955: 


39960: 




44480= 


44485= 


44489= 


44493= 


44497= 




44512= 


44515= 


-^4518= 


44523= 


8321 




44575= 


44580= 


44585= 


44589= 


44593= 




4-i608= 


44611= 


44614= 


44619= 


8420 




4A665= 


44670= 


44675= 


44679= 


44685= 




44698= 


44701= 


44704= 


44709= 


8^60 




44754= 


44759= 


44765= 


44767= 


44771 = 




4-^786= 


44789= 


44792= 


9677= 


9682= 




9045= 


9050= 


8946= 


9585= 


8950= 




9570= 


957^ = 


9051 = 


8511 


9054= 




8942= 


9515= 


9519= 


9324= 


9529= 




9A30: 


9459: 


9465: 


9471: 


856A: 




9490.- 


8757 


9502= 


9072 


9506= 




9527= 


9477 


9605= 


9511 


9608= 




9650= 


9600= 


9657= 


9654= 


9642= 




9698= 


9705= 


9707= 


9711 = 


9760 




9756= 


9765 


9775= 


9778= 


9782= 




9791 = 


44426 


9796= 


44432 


9800= 




9821 = 


44458 


9826= 


44444 


9850= 




9844 = 


8297= 


8301 = 


8512= 


8316= 




8501 = 


8532= 


8556= 


8645= 


8648= 




9067= 


9596= 


9401 = 


9495= 


9498= 




9655= 


9717= 


9721 = 


9727= 


9751 = 




U529 


44S34 


A4559 


44545 


44625 




44714 


44719 


44724 


44730 


^4805: 




44909 


44915 


44998 


45006 


A5012 




45053 


-iSO^O 


45126 


45151 


45138 




^5247 


45252 


45558 


45425 


45517 




45542 


45548 


4555^ 


45559 


A5565 




^5678 


45683 


45775 


45781 


45786 




-^5978 


45983 


45987 


45991 


46079 
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Location / Line Number Index 

.•Location 0/8 1/9 2/A 3/B './C 5/D 6/E 7/F 

U 04F8 A6085 11683= 10831 11691= 10689= 1069A= 10699= 10704= 

U 0500 10760= 10767= 10770= 10777= 11026= 1029= 1899= 1903= 

U 0508 11910= 11917= 12513= 12519= 108 3= 10817= 10822= 10825= 

U 0510 2333= 12538= 12343= 11116 12348= 11804= 11170 11808= 

U OS 8 11181 12380= 11493= 12385= 12390= 12365= 11499= 2368= 

U 0520 13573= 13578= 13582= 13588= 13592= 13596= 13603= 1345 

U 0528 14209= 14214= 14220= 14223= 10864= 10868= 0875= 0879= 

U 0530 11930= 14735= 11935= 14740= 14745= 14751= 15220= 5226= 

U 0538 14837= 14843= 14846= 14854^= 14859= 11387 14869= 4875= 

U 0540 15188= 15192= 15198= 15202= 15207= 12396= 11761 12400= 

U 0543 11813 15766= 1577U- 15777= 15783= 15789= 15794= 11825 

U 0550 11890 15889= 15894 15900= 15905= 15911= 15837= 15842= 

U 0558 11034= 11037= 16270= 16274= 16278= 16284= 16287= 16290= 

U 0560 16483= 16488= 16493= 16497= 10922= 10926= 10930= 0934= 

U 0568 16512- 16516= 16521= 16525= 16528= 6534= 6539= 923 

U 0570 10988= 10992= 10996= 11002= 11007= 11012= 11016= 11021= 

U 0578 11098= 11103= 11107= 11110= 11126= 11132= 11136= 14= 

U 0580 11230= 11235= 11240= 11245= 11359= 11364= 369= 1374= 

U 0588 11765= 11771= 11777= 11782= 11790= 11795= 11799= 12052 

U 0590 12058= 12063= 12066= 12070= 12132= 12137= 12142= 12146= 

U 0598 12151= 12157= 12162= 12167= 12224= 12229= 12233= 12238= 

U 05A0 12406= 12128 12372 12411= 12562= 12566= 2570= 2607 

U 05A8 12587= 12591= 12594= 11658= 12612= 12616= 262 = 1663= 

U 05B0 12700= 12706= 12712= 13716= 12721= 12726= 12731= 2734= 

U 05B8 12954= 12959= 12964= 12969= 12974= 12979= 12985= 12990= 

U 05C0 13081= 13085= 16125= 16129= 13309= 13314= 13320= 1332^= 

U 05C8 13352= 13357= 13362= 13367= 13611= 12628 12633 13615= 

U 05D0 13625= 12637 13630= 13636= 12878= 13665= 2883= 3670= 

U 05D8 13070= 13684= 13075= 13688= 13333= 13699= 13337= 13702= 

U 05E0 13343= 13712= 13348= 13716= 13946= 13951= 13956= 13960= 

U 05E8 13965= 13970= 13974= 13977= 13987= 14039= 13992= 14044= 

U 05F0 14804= 14229= 14235= 14238= 14809= 14249= 14255= 4259= 

U 05^8 14520- 14471= 14523= 14475= 14501= 14505= 14509= 14513= 

U 0600 15819= 14684= 15824= 14690= 14697= 14702= 14705= 12694 

U 0608 14713= 14717= 14723= 12745 14769= 14774= 4779= 4784= 

U 0610 12887 15001= 15008= 15016= 15110= 15115= 15120= 5123= 

U 0618 16137= 15340= 16141= 15343= 15348= 15353= 15358= 5362= 

U 0620 17589= 15372= 17592= 15376= 15414= 15418= 15422= 15426= 

U 0628 15478= 15482= 15489= 15496= 15527= 15532= 15538= 15544= 

U 06^0 15707= 15711= 15714= 14816= 15737= 15742= 15747= 14822= 

U 0638 12892 15801: 12950 15807: 15988= 15992= 15997= 13371 

U 0640 11146= 11149= 16214= 16219= 16235= 16239= 16242= 3375 

U 0648 16248= 16251= 16256= 16259= 16422= 16425= 16430= 3480 

U 0650 16442= 16449= 16453= 16456= 13618 16474= 1364 16478= 

U 0658 13646 16570: 13674 16574: 11154^ 11158= 16ol1= 16618= 

U 0660 13678 16630= 13693 16633= 17500= 17504= 17508= 13707 

U 0668 17531= 17536= 17541= 13982 17547= 17552= 14077 17557= 

U 0670 14093 17626= 14098 17630= 11163= 11166= 11174= 11177= 

U 0678 11380= 11383= 11455= 11459= 11467= 11473= 11482= 11489= 

U 0680 11672= 11678= 11699= 11706= 11712= 11715= 11817= 11820= 

U 0688 11882= 11885= 12354= 12360= 12527= 12534= 12542= 12545= 

U 0690 12550= 12556- 12576= 12580= 12599= 12603= 12642= 12646= 

U 0698 12738= 12741= 13091= 13095= 13653^ 13657= 14049= 14053= 
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;Location 

U 06A0 
U 06A8 
U 06B0 
U 06B8 
U 06C0 
U 06C8 
U 06D0 
U 06D8 
U 06E0 
U 06E8 
U 06F0 
U 06F8 
U 0700 
U 0708 
U 0710 
U 0718 
U 0720 
U 0728 
U 0730 
U 0738 
U 07A0 
U 07^8 
U 0750 
U 0758 

07(Sn 

U 0768 
U 0770 
U 0778 
U 0780 
U 0788 
U 0790 
U 0798 
U 07A0 
11 07A8 
(1 07B0 
U 0788 
U 07C0 
U 07C8 
U 070Q 
U 07D8 
U 07E0 
U 07E8 
U 07F0 
U 07f8 
U 0800 
U 0808 
U 0810 
U 0818 
U 0820 
U 0828 
U 0850 
U 0858 
U 08A0 



0/8 

U059= 

H451 = 

14758= 

15157= 

15163= 

15505= 

15876= 

16060= 

17610= 

U830 

15232 

15830 

16069 

165AA 

17470 

17582 

17474; 

19102= 

19010 

19193= 

19410= 

19461= 

19167 

19554= 

19489= 

19525 

19698 

42211: 

47556= 

47466= 

47541= 

47676= 

47759=: 

47815 

47828 

47937: 

47840 

47873 

4 7909 

5948: 

35567: 

8986: 

31166; 

5335= 

5389= 

24680; 

5452 

5560= 
5472= 
5574 = 
5630= 



1/9 



14065= 

14455= 

14763= 

15141= 

15239= 

15511= 

15880= 

16064= 

17615= 

15073 

15367 

16010 

16074 

16551 

17478 

17562: 

5519: 

19105= 

19311= 

19196= 

19414= 

19465= 

19322= 

19540= 

1^493= 

19529 

19702 

47520 

47561= 

47470= 

47546= 

47681= 

47763= 

47954= 

48044= 

47726= 

47943: 

47844 

47877 

47947 

5951: 

35571: 

8989: 

31169; 

5359= 

5395= 

5458 

5343= 

5656: 

5974 = 

5477= 

5601 

5636= 



2/A 

14070= 

14462= 

14791= 

15153= 

15330= 

15516= 

15919= 

16502= 

14103 

15088 

15380 

16015 

16114 

16578: 

17482 

17596 

18910= 

19109-: 

19077 

19200= 

19418= 

19470= 

19504 

19546= 

19572= 

19559 

19719 

42217: 

48008= 

47474= 

47551= 

47686= 

47767= 

47960= 

48049= 

47745= 

47997= 

47848 

47882 

47988 

5954: 

35576: 

48084 

51224: 

5362= 

5599= 

24956: 

5485 

5409= 

5564 = 

5480= 

5579= 

5640= 



3/B 



14075= 

14466= 

14795= 

15157= 

15335= 

15520= 

15923= 

16506= 

14108 

15104 

15386: 

16021 

16120 

16584 

17512 

17616 

18915= 

19113= 

19316= 

19204= 

19421= 

19474= 

19523= 

19405 

19575= 

17^66 

19725 

ii2222i 

48014- 

47655 

47691= 

47697 

47963= 

48053= 

47752= 

48001= 

4785? 

47886 

47992 

5957: 

39210: 

48087 

44551: 

5366= 

5403= 

5448 

5346= 

5413= 

5515 

5526 

5583= 

5611 



4/C 

14083= 

14480= 

15079= 

15177= 

15166= 

15726= 

16001= 

16557= 

14242 

15127 

15390: 

16035 

16230 

16624 

17517 

17621 

19093= 

19117= 

19160= 

19208= 

19424= 

19479= 

19349 

19293= 

19590= 

IVb/'H 

19728 

42226: 

47566= 

47495= 

47626= 

47753= 

47773= 

47970= 

47647= 

47789= 

48029= 

47856 

47889 

48038 

5960: 

17102: 

48090 

17107: 

5571- 

5427= 

5455 = 

5549= 

5659: 

5569= 

5547= 

5608 

5614 



5/D 

14088= 

14484= 

15084= 

15183= 

15243= 

15731= 

16006= 

16565= 

14442 

15132 

15551 

16041 

16263 

16638 

17522 

17634 

19098= 

19121= 

19165= 

19212= 

19427= 

1948^= 

19354= 

19299= 

19595= 

19739 

47570 

47575 

47500= 

47631= 

47757= 

47651= 

47795= 

48053= 

47859 

47893 

5525; 

20147: 

59269: 

48093 

17111: 

5376= 

5432= 

5459= 

5554= 

5492 

5978= 

5555= 

5587= 

5694 = 



6/e 



7/F 



14113= 

14490= 

15095= 

15212= 

15595= 

15755= 

16027= 

17488= 

14446 

15147 

15719 

16047 

16294 

16645 

17566 

17640 

19085= 

19125= 

19174= 

19216= 

19184= 

19250= 

19400 

19591= 

19451 

IVO'tU 

39233; 

47615= 

48018= 

47505= 

47636= 

47740= 

47782= 

47979= 

47667= 

47805= 

47832 

4786? 

47899 

5605: 

17081 

39288 

28490 

39239 

5381 = 

5435= 

5463= 

5558= 

5648: 

5442= 

5556= 

559U 

5699= 



14118= 

14495= 

15098= 

15216= 

15401= 

15760= 

16030= 

17494= 

14799 

15170 

15812 

16053 

16468: 

16650 

17578 

15407: 

19087= 

19129= 

19178= 

19220= 

19189= 

19254= 

19359= 

19395= 

19456 

47515 

47621= 

48022= 

47510= 

47641= 

47661 

47798 

47984- 

47671^ 

47810= 

47835 

47868 

47904 

5943: 

20150 

39295 

28494 

39245 

5385 = 

5528 

5468= 

5488 

5651: 

5445 = 

5540 

5596= 

5702= 
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.'Location 

U 08A8 

U 0850 

U 0858 

U 0860 

U 0868 

U 0870 

U 0878 

U 0880 

U 0888 

U 0890 

U 0898 

U 08A0 

U 08A8 

U 08B0 

U 08B8 
08CO 

U 08C8 

U 08DO 

U 08D8 

U 08E0 

U 08E8 

U 08F0 

U 08F8 
U 0900 
U 0908 
U 0910 
U 0918 
U 0920 
U 0928 
U 0930 
U 0938 
U 09A0 
U 09^8 
U 0950 
U 0958 
U 0960 
U 0968 
U 0970 
U 0978 
U 0980 
U 0988 
U 0990 
U 0998 
U 09A0 
U 09A8 
U 09B0 
U 09B8 
U 09C0 
U 09C8 
U 09D0 
U 09D8 
U 09E0 
U 09E8 



0/8 

5915= 

550A= 

57^2= 

5777= 

5899= 

5682 

582A 

29660: 

6167= 

6285= 

6261 = 

6508= 

6299- 

66A8= 

6679= 

6225= 

6796= 

6236= 

69U = 

6536= 

6581 = 

6806 

726A = 

6341 = 

75A8^ 

7607= 

8123-- 

6355 = 

6383- 

6A11 = 

6753= 

6956= 

7306- 

7762= 

7027 

7055 

8089= 

7090 

647A-- 

6613 = 

686A = 

7059= 

7126= 

i\'n^ 

71S7^ 
7393= 
7A45^ 
7A89= 
7533- 
7652 = 
7710 = 
7829= 



1/9 



5920= 

5508= 

5745^ 

5780= 

590A = 

5687 

5876 

29664: 

6171 = 

6289= 

6265 = 

6513-^ 

6305^ 

6653= 

6682= 

6229- 

7184 = 

6240= 

7227= 

6542= 

6587= 

7199= 

7268= 

6345= 

7553= 

761 U 

^726= 

6559= 

6387= 

6415= 

6757 = 

6960= 

7310= 

?765~- 

7820= 

7912= 

8094 = 

8164- 

6^78= 

6617= 

6868= 

7062= 

7129= 

7130- 

7530= 

7361 = 

7596= 

7447= 

7492= 

7536= 

7655-. 

7714^- 

7833= 



2/A 

5924 = 

5531 = 

5750= 

5791 = 

5934 = 

5712 

5882 

6007 

6174 = 

6293= 

6270= 

6517= 

6507= 

6657= 

6686= 

6779= 

6621 

6900= 

6769 

6545= 

6592= 

7204 = 

7272= 

6549= 

7557= 

7615 = 

6836 

6563= 

6391- 

6419= 

6761- 

6965 = 

7314 = 

7769^ 

7048 

7066 

8097= 

7102 

6483= 

6743= 

6974 = 

7071 = 

7135-- 

7255 = 

7334 = 

7365 = 

7410= 

7459= 

7504 = 

7578= 

7664 = 

7718= 

7846= 



3/B 

5927= 

5535 = 

5754 = 

5796= 

5940= 

5716 

5888 

6128 

7975= 

6139 

6274= 

6520= 

6178 

6662= 

6690= 

6783= 

7187= 

6904 = 

7231 = 

6548= 

6596= 

7208= 

7276= 

6822 

7S61 = 

7618= 

7729= 

8058= 

6686 

6892 

6765 = 

6918 

6026 

6969 

7824 = 

7915= 

7078 

8168= 

6487= 

6746 = 

6978- 

7074 = 

7138= 

7239= 

7338= 

7569= 

7413- 

7462= 

7507^ 

7581 = 

7667= 

7722- 

7850= 



4/C 

5617 

5672= 

5762= 

5807= 

5643 

5723 

5892 

6132: 

6156= 

6244 = 

6142 

6523= 

6149= 

6667= 

6695= 

6787= 

6313= 

6907= 

6327= 

6552= 

6600= 

7211 = 

7280= 

6825 

7S6S = 

7621 = 

8128= 

6369- 

6397= 

6456- 

6872= 

6922 

7746= 

7021 

7868= 

8020= 

8187: 

6433 = 

6491 = 

6840= 

7014- 

7083= 

7162- 

7291 = 

7342= 

7373 = 

7420^ 

7466= 

7511 = 

7585 = 

7695 = 

7754 = 

7854 = 



5/D 



6/E 
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7/F 
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5992= 


5998= 


6001 = 


5676= 


5733= 


5737= 


5765= 


5769= 


5772= 


5810= 


5814= 


5818= 


5662 


5664 


5667 


5726 


5785 


5800 


5929 


5963 


5968 


6135 


7042= 


7045 = 


6160= 


6163= 


7978 = 


6248= 


6251 = 


6256= 


7110= 


6277= 


7113= 


6145 


6528= 


6531 = 


6152= 


6281 


6221: 


6671 = 


6604 


6675 = 


6698= 


6702= 


6608 


6791 = 


8041 = 


8046= 


6317= 


6321 = 


6749 


6911 = 


6425= 


6428= 


6331 = 


6335= 


6773 


6800 


6557= 


6560= 


7627= 


6803 


7630= 


7635 = 


6814 


7639= 


7284 = 


7287= 


6818 


7676= 


6811: 


7679= 


6828 


7569= 


75;'3= 


7683= 


6852 


7686= 


8152= 


8136- 


8139 = 


6373- 


6377= 


8063= 


6401 = 


6405= 


6889 


6459= 


6464 = 


6896 


6876= 


6880= 


6883- 


6983= 


6987 = 


6991 = 


7750= 


7755= 


6952 


7801 = 


7024 


7805 = 


7873= 


7877= 


7051 


8026= 


8032= 


8036= 


8191: 


8195: 


8199: 


6457= 


6467= 


6471 = 


6494 = 


6499= 


6503= 


6843= 


6858= 


6861 = 


7017= 


7033= 


7057= 


7086= 


7095= 


7098= 


7166= 


7170= 


7173= 


7295 = 


7318= 


7322= 


7345 = 


7349= 


7555= 


7578= 


7583= 


7586- 


7423= 


7438= 


7441 = 


7469= 


7482 = 


7485 = 


7514 = 


7526= 


7529= 


7588 = 


7644 = 


7648= 


7699- 


7702= 


7706 = 


7757= 


7782= 


7786= 


7857= 


7861 = 


7864 = 



CMT098.MCX 
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a 09F0 
U 09r8 
U OAOO 
U 0A08 
U OA10 
U 0A18 
U 0A20 
U 0A28 
U 0A50 
U 0A38 
U 0A40 
U 0AA8 
U 0A50 
U 0A58 
U CA60 
U 0A68 
U OA/0 
U 0A?8 
U 0A80 
U 0A88 
U 0A90 
U 0A98 
11 OAAO 
U 0AA8 
U OABO 
U 0AB8 
U OAfO 
U 0AC8 
U OAOO 
U 0AD8 
U OAEO 
U OAF 8 
U OAFO 
U 0Ar8 
U OBOO 
U 0808 
U 0B10 
U 0B18 
U QB20 
U )B28 
U 0B70 
U OB38 
U OBAO 
U 0BA8 
U 0^50 
U 0B58 
0B60 
U 0B68 
U OB 70 
U 0fi78 
.1 0B80 
U 0B88 
U 0890 



7900= 

7982= 

7107 

7220 

7429 

7517 

7690 

7815 

810A 

22463:= 

22509= 

23018= 

23086= 

23155= 

25894= 

22569= 

23726= 

25183= 

23804= 

23922= 

24463= 

22752 

22765 

25178= 

22789 

25507- 

2262^. ■ 

25681^ 

23008 

22658= 

23141 

?3U5 

22913- 

22^46= 

:4^95-^ 

25292 

25333 

24855= 

25031= 

25071 = 

25284= 

23001= 

23211= 

23539= 

23551= 

23826- 

24024= 

24136= 

24259= 

24443= 

2464U 

24802= 

25092= 



7903= 

7986= 

7116 

7225 

7433 

7521 

7741 

7895 

8143 

22m68= 

22516= 

25022= 

23091 = 

25159= 

»2541 = 

22576= 

25731 = 

23783= 

23845= 

25925= 

24468= 

24526= 

24963= 

25308= 

23231 = 

2331U 

2262"^^ 

23685-- 

23904^ 

22643= 

24074 = 

24125= 

22917^ 

22949= 

24501 = 

24698= 

24816= 

24860= 

25057= 

25076= 

25289= 

23004= 

23215= 

23345= 

23558= 

23829= 

24027= 

24140= 

24265= 

24447= 

24644= 

24805= 

25U9S= 



2/A 

7920= 

8009= 

7119 

7389 

7450 

7539 

7757 

7908 

8147 

22965= 

22527= 

23026= 

22981^ 

25165= 

23898= 

22583= 

23735= 

23757= 

23849= 

23928= 

23198= 

22761 

22773 

22785 

22801 

23315= 

23475= 

23638= 

23053 

24002= 

24078= 

23191 

24216= 

24324= 

24509= 

23296 

23437 

24863= 

25041= 

25080= 

25292= 

23061 ■- 

23222= 

23494= 

25670- 

25877= 

24048= 

24191= 

24334= 

24486= 

24689- 

24945= 

25162= 



3/8 

7925= 

8014 = 

7122 

7398 

7454 

7543 

7789 

7963 

8150 

22969= 

22533= 

25046= 

22985= 

23103= 

22547= 

22586= 

23739= 

23787= 

25855= 

25953= 

23201= 

24535= 

24970= 

25314= 

23234= 

22952 

23479= 

22988 

25909= 

24005= 

24083= 

24150= 

24221= 

24528= 

2524L 

24701= 

24821= 

23509 

23556 

25768 

25947 

25065= 

23225= 

25497- 

23674= 

23880= 

24052= 

24196= 

24337= 

24489= 

24693= 

24949= 

25165= 
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4/C 


5/D 


6/E 


7/F 




7944: 


7949: 


79:5= 


7958= 




8072= 


8076= 


8202= 


8206= 




7132 


7190 


7193 


7215 




7401 


7405 


7416 


7426 




7472 


7476 


7495 


7499 




7591 


7595 


7659 


7671 




7792 


7796 


7809 


7812 




7968 


8052 


3068 


8100 




8154 


8174: 


8178: 


36914: 




22474= 


22478= 


22482= 


22486= 




22537= 


22454 


22684= 


22688= 




23031= 


23035= 


23039= 


23050= 




22458 


23096= 


25354= 


23358= 




23168= 


23172= 


23176= 


25107= 




22436= 


22440= 


23465= 


23469= 




22447= 


22450= 


23570= 


23574= 




22633 


23744= 


23748= 


23752= 




23187= 


23792= 


23761= 


23797= 




25808= 


23858= 


23862= 


23866= 




23937= 


25258= 


22745 


25263= 




24^72= 


25129= 


22748 


23133= 




24537= 


24541= 


23326= 


25329= 




24974= 


22781 


24980= 


24984= 




25183= 


22930= 


22936= 


22940= 




22805 


23279= 


22921 


23285= 




23450= 


23454= 
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57513 

38454: 

37658: 

37908 

38772: 

38065: 

37958 

38098 

39427= 

38811: 

38210 

58275 

58556 

58562 

58495 

58658 

59025 

39067 

39106 

39454 

59501 

59120 

36156 

36112 

25654 

25792 

27984= 

26896= 

26017= 

25975= 

26172 

27183= 

26195 

28856= 

27026= 

26888= 

28008= 

26241 

50050= 

26274 

26277 

26280 



57^79= 

58579 

58358 

37346 

38267= 

37414= 

38109= 

39508= 

38594: 

38457= 

38461= 

37537 

38438 

39181 

38409 

38776 

38888 

38146 

37666= 

39430= 

38817: 

38219 

38279 

58572 

59558 

58854 

58840 

39029 

39071 

39115 

59457 

6255: 

8996: 

48096 

56116: 

28167= 

28172= 

25875= 

26900-^ 

26021= 

26489= 

51905= 

27187= 

29592= 

29598= 

52085= 

52375= 

28285= 

25957= 

28065= 

28070= 

32420= 

32545= 
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1098 

10A0 

10A8 

lOBO 

10B8 

10C0 

10C8 

10D0 

1008 

10E0 

10E8 

10F0 

10K8 

1100 

1108 

1110 

1118 

1120 

1128 

1130 

1138 

1K0 

1U8 

1150 

1158 

1160 

1168 

1170 

1178 

1180 

1188 

1190 

1198 

11A0 

11A8 

11B0 

11B8 

11C0 

11C8 

1100 

11D8 

11E0 

11E8 

11F0 

IIFS 

1200 

1208 

1210 

1218 

1220 

1228 

1230 



0/8 

27705= 

31505= 

30127- 

30158= 

263A5 

50552= 

28059= 

29150: 

292U: 

28208= 

50261= 

26151 = 

308A9= 

50958: 

512^9= 

317A0= 

26518= 

52738= 

32829= 

26637= 

26671= 

26731= 

27098= 

27137= 

26808 

27A99= 

27526= 

51675= 

27890= 

27960= 

28091= 

27055 

28402= 

27075 

28655= 

28730= 

27229 

52491= 

27298 

50457= 

30581= 

30665= 

27450 

31286= 

27671 

27692 

32591= 

26452= 

26790= 

27357= 

27466= 

27814= 

28264= 



1/9 



27711= 

27754= 

26561= 

26570= 

26589= 

26616= 

28044= 

29154: 

26475 

28213= 

30267= 

26136= 

30853= 

27014= 

31255= 

31745= 

26522= 

32742= 

32833= 

26641= 

26675= 

26736= 

27102= 

27141= 

27289= 

27503= 

27550= 

27845= 

26858 

27965= 

28106= 

28253= 

28407= 

28568= 

28657= 

28734= 

29121= 

30230= 

30374= 

30461= 

30586= 

30670= 

31009= 

31291= 

31555= 

31575= 

32595= 

26456= 

26794= 

27361= 

27470= 

27817= 

28268= 



2/A 

27720= 

27765= 

30152= 

50142= 

26595= 

30536= 

25932= 

29138: 

29219: 

26111= 

30273= 

31588= 

30857= 

30942: 

26303= 

31748= 

26578 

26530= 

32857= 

26645= 

26679= 

26741= 

27112= 

27145= 

26811 

27506= 

27554= 

32455= 

26842 

27971= 

28110= 

27059 

28411= 

27197 

28641= 

28758= 

27234 

33147= 

27304 

27325 

30590= 

30674= 

27494 

31295= 

27674 

27696 

32599= 

26469= 

26848= 

27428= 

27683= 

27916= 

28324= 



5/8 



27724= 

27770= 

26564= 

26573= 

26598= 

26620= 

25936= 

29142: 

29224: 

26115= 

30277= 

30352= 

30861= 

27017= 

26306= 

26516 

32564= 

26335= 

32840= 

26627 

26683= 

26746= 

26760 

26764 

27295= 

31650= 

27537= 

27849= 

27911= 

32456= 

27007 

28258= 

27071 

28574= 

32475= 

28742= 

29124= 

30235= 

30380= 

30464= 

27417 

27423 

31014= 

31301= 

31539= 

31579= 

32603= 

26472= 

26853= 

27431= 

27687= 

27919= 

28328= 



4/C 

27728= 

31509= 

25848= 

25896= 

25907= 

25921= 

26549 

29146: 

29228: 

26509 

26512 

30356= 

30865= 

30948: 

31257= 

31753= 

32567= 

26623 

32844= 

33073= 

26700= 

27044= 

27118= 

27254= 

27335= 

27513= 

26819 

51678= 

27958= 

28014= 

27029 

28334= 

28453= 

28594= 

28714= 

27217 

29246= 

32494= 

30384= 

30481= 

30641= 

30833= 

27540 

27665 

31549= 

27701 

32687= 

26501= 

27087= 

27442= 

277QB= 

28117= 

28428= 



5/D 

277Z2= 

27775= 

25851= 

25901 = 

25913= 

25927= 

28049= 

26653= 

26772= 

28218= 

26824= 

30360= 

30869= 

30952: 

27063= 

27272= 

32570= 

32747= 

32848= 

33078= 

26705= 

27048= 

27122= 

27259= 

27337= 

27517= 

27835= 

27855= 

27942= 

28018= 

28144= 

28338= 

28458= 

28598= 

28718= 

28793= 

29250= 

30286= 

30388= 

30485= 

30645= 

30837= 

31034= 

31505= 

31554= 

31725= 

27747 

26504= 

27091= 

27446= 

27792= 

28121 = 

28432= 



6/E 



7/F 



30596= 

27779= 

32055= 

26293 

32064= 

32072= 

26029= 

26465 

26496 

26120= 

30281= 

31591= 

30875= 

26145= 

51261 = 

31757= 

52574= 

26338= 

26354= 

33083= 

26710= 

27051= 

27126= 

26767 

27344= 

27520= 

26835 

32438= 

27946= 

28022= 

27032 

28341= 

28462= 

28601= 

28721= 

27226 

29254= 

33150= 

30592= 

30488= 

30648= 

30840= 

31040= 

27668 

31557= 

27737 

27820 

26604= 

27316= 

27455= 

27797= 

28245= 

28506= 



30601= 

26284 

32059= 

32140= 

32068= 

32143= 

26032= 

26656= 

26775= 

26123= 

26827= 

30365= 

30879= 

26146= 

27067= 

27275= 

26583 

26341= 

26357= 

33087= 

26715= 

26757 

27130= 

27264= 

26815 

31653= 

27839= 

27859= 

27950= 

32459= 

28147= 

27055 

28466= 

27207 

32478= 

28797= 

29258= 

30290= 

30396= 

27328 

27420 

27456 

31044= 

31509= 

27677 

51728= 

32692= 

26608= 

27320= 

27459= 

27801= 

28249= 

28511= 
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12A0 
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1258 
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1270 

1278 
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1288 

1290 

1298 

12A0 

12A8 

12B0 

12B8 

12C0 

12C8 

1200 

12D8 

12E0 

12E8 

12F0 

12F8 

1300 

1508 

1310 

1313 

1320 

1328 

1530 

1538 

1340 

1548 

1350 

1358 

1560 

1368 

1370 

1578 

1380 

1588 

1390 

1398 

15A0 

13A8 

15B0 

15B8 

13C0 

15C8 

13D0 

13D8 



0/8 

28534= 

28661= 

28779= 

29097= 

29269= 

30253= 

30611= 

30681 = 

30738= 

30823= 

30915= 

30998= 

31116= 

31470= 

31618= 

31715= 

32234= 

32551= 

32655= 

32815= 

32889= 

32938= 

32992= 

33047= 

27868 

28027 

28134 

28597 

28554 

28846 

28959 

29093 

29176 

29381 

30012 

30222 

30^68 

30606 

30931 

31163 

31233 

31349 

31626 

39822: 

31884 

31926 

32037 

32119 

32172 

32379 

32498 

32611 

32733 



1/9 



28538= 

28665= 

28783= 

29100= 

29272= 

30257= 

30614= 

30685= 

30742= 

30826= 

30919= 

31002= 

31119= 

31474= 

31622= 

31719= 

32237= 

32556= 

32659= 

32819= 

32894= 

32942= 

32996= 

33051= 

27872 

28030 

28151 

28418 

28607 

28849 

28962 

29103 

29202: 

29409 

30019 

30226 

30492 

30731 

30968 

31172 

31235 

31456 

31630 

31853 

31887 

31929 

32041 

32124 

32177 

32385 

32502 

32615 

32823 



2/A 

28559= 

28687= 

28806= 

29156= 

29281= 

30502= 

30620= 

30704= 

30747= 

30884= 

30959= 

31021= 

31134= 

31495= 

31635= 

32090= 

32248= 

32625= 

32664= 

32858= 

32903= 

32948= 

33002= 

33061= 

27876 

28075 

28155 

28477: 

28670 

28852 

28971 

29106 

29346: 

29412 

30029 

30346 

30495 

30755 

30992 

31175 

31238 

31479 

31682 

31857 

31893 

31953 

32044 

32131 

52205 

32442 

32511 

52671 

33011 



3/B 



4/C 



28563= 


28584= 


28691= 


28750= 


28810= 


28942= 


29159= 


29181 = 


29285= 


30237= 


30506= 


30510= 


30626= 


30632= 


30710= 


30714= 


30750= 


30756= 


30888= 


30893= 


30963= 


30974= 


31026= 


31049= 


31139= 


31442= 


31498= 


31523= 


31639= 


31659= 


32095= 


32197= 


32251= 


32271= 


32629= 


32635= 


52667= 


32720= 


52862= 


32867= 


32907= 


32916= 


32952= 


32965= 


33006= 


33027= 


33065= 


33093= 


27885 


27923 


28079 


28086 


28160 


28241 


28500: 


28470 


28703 


28725 


28855 


28859 


28974 


29080 


29109 


29112 


29276 


29334 


29416 


29421 


30033 


30036 


50370 


30401 


30499 


30518 


30768 


30830 


31108 


31112 


31178 


31182 


31241 


31245 


31482 


31514 


31685 


31688 


31860 


31865 


31908 


51911 


31938 


31941 


32049 


32096 


32135 


32152 


32206 


32240 


32446 


32463 


32514 


32518 


32682 


32702 


33014 


53019 



5/D 

28589= 

28755= 

28946= 

29185= 

30240= 

30513= 

30636= 

30717= 

30760= 

30898= 

30978= 

31052= 

31448= 

31527= 

31662= 

32200= 

32274= 

32639= 

32723= 

32871= 

32920= 

32970= 

33031= 

33096= 

27989 

28125 

28279 

28522 

28746 

28866 

29083 

29116 

29209: 

29424 

30039 

30447 

30521 

30844 

31123 

3i218 

31313 

31518 

31692 

31871 

31915 

31944 

32100 

32155 

32243 

32467 

32525 

32707 

33115 



6/E 



7/F 



28619= 

28770= 

28979= 

29235= 

30244= 

30571= 

30655= 

30725= 

30787= 

30904= 

30984= 

31074: 

31461= 

31604= 

31704= 

32211= 

32285= 

32645= 

32791= 

32880= 

32926= 

32979= 

33037= 

27823 

27992 

28128 

28347 

28524 

28765 

28953 

29086 

29163 

29350 

29428 

30042 

30451 

3056A 

30924 

31126 

31227 

31333 

31595 

31775 

31875 

31920 

31948 

32112 

32159 

32277 

32482 

32586 

12121 

33120 



28623= 

28774= 

28983= 

29238= 

30249= 

30575= 

30659= 

30728= 

30790= 

30909= 

30987= 

31068: 

31464= 

31608= 

31708= 

32214= 

32288= 

32649= 

32794= 

32884= 

32930= 

32984= 

33041= 

27827 

27996 

28131 

28394 

28528 

28788 

28956 

29089 

29157 

29376 

30009 

300SA 

30454 

30567 

30926 

31129 

31230 

31337 

31599 

31780 

31881 

31923 

3203^ 

32115 

32163 

32280 

32485 

32607 

32750 

33128 
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14D8 
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14E8 

UFO 

14F8 
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1508 

1510 

1518 

1520 

1528 

1530 

1538 

1540 

1548 

1550 

1558 

1560 

1568 

1570 

1578 

1580 



0/8 

33131 

33182 

33232 

16589: 

41954:^ 

41551= 

41252 

41260-= 

41443:: 

41405 

41457- 

A1486= 

41525=: 

41693= 

42049= 

41688 

42143= 

42435= 

42621= 

43178= 

42037= 

43227= 

42483= 

42703= 

42967= 

'i3118= 

42083 

42114: 

43261= 

42508 

42695: 

43001 

335^.3= 

334^1 = 

33500 

33820= 

33711=^ 

33506 

33510 

35522 

39653= 

46986= 

54137= 

33783= 

34245= 

33999= 

34178= 

33542 

54193= 

34080= 

34447^ 

34539= 

39879: 



1/9 



33134 

33190 

33235 

16595: 

41210 

41355= 

427i1= 

41367 

41448= 

41306: 

41461= 

41544 

41595 

41623 

42053= 

42159: 

42150= 

41787 

41901 

41932 

42091= 

43232= 

42486= 

42/07= 

42970= 

43121 = 

42021: 

42119: 

43264= 

42551 

42698: 

43007 

35567= 

33475= 

33619= 

33823= 

33716= 

33639= 

33894= 

35650= 

34017= 

35660= 

34141= 

35788= 

54249= 

34005= 

34181= 

54068= 

54198= 

34085^^ 

54451= 

54542= 

39885: 



2/A 

33138 

35198 

33245 

16599: 

41215 

41228 

42716^ 

41265= 

41372 

41970= 

41465= 

41490= 

41529= 

41698= 

42057= 

41728 

41777 

42459= 

42626= 

43182= 

42171: 

43257= 

42512= 

42821= 

42977= 

43152= 

41542: 

42125: 

42589 

42604: 

42815 

45104 

53572= 

33515= 

34457= 

54495= 

33722= 

34566= 

34275= 

34600= 

34u^2= 

46990= 

34147= 

33793= 

34256= 

33527 

34287= 

34072= 

34394= 

34089= 

34455= 

53555 

39890: 



3/B 



33156 

33208 

15870: 

16604: 

41959= 

42667= 

41301 

41271= 

42058: 

41974= 

41452 

41494= 

41533= 

41703= 

42061= 

42164: 

42154= 

42443= 

42631= 

43186= 

42176: 

42045 

42516= 

42824= 

42980= 

43135= 

41346: 

42129: 

42393 

42607: 

42840 

43126 

34380= 

35518= 

33624-- 

33611= 

33728= 

33645= 

34280= 

33654= 

:.h0?5 = 

3566m ■ 

34150= 

33799= 

54260= 

34008= 

34291= 

54076= 

34598= 

34093= 

35549 

33942= 

39896: 



4/C 

33164 

33215 

15847: 

16656: 

41964= 

41359= 

42720= 

41323= 

41414= 

41409 

41648= 

41669= 

41600= 

41765= 

41657 

41746 

42376= 

42538= 

41709= 

23985: 

43199= 

42352= 

42612= 

42831= 

42993= 

43140= 

43216= 

43243= 

42448: 

42652 

42855 

43148 

33496 

36475= 

53739= 

33828= 

33732= 

33859= 

33899= 

34129= 

39656= 

34168= 

74154= 

5i«t02= 

542<f:4= 

36492= 

34294= 

36559= 

34237= 

36576= 

34315= 

36509= 

59899: 



5/D 

35167 

33218 

15852: 

16661: 

41381= 

41562= 

41435= 

41329= 

41420= 

42015: 

41651= 

41673= 

41614 

41628 

42099= 

42134= 

41782 

41869 

41713= 

23989: 

42041 

42357= 

42615= 

42834= 

42996= 

43145= 

45219= 

43246= 

42451: 

42655 

42860 

43153 

33575= 

36479= 

33742= 

33831= 

33503 

33863= 

33904= 

34153= 

34029= 

34172= 

34157= 

33806= 

34268= 

56496= 

54716= 

36563= 

34241= 

36580= 

34319= 

36512= 

59905: 



6/E 



7/F 



33172 

33221 

15857: 

16668: 

41225 

41255 

41310 

41333-^ 

41425= 

42029= 

41505 

41591 

41604= 

41767= 

42103= 

41750 

42380= 

42542= 

42686= 

41719= 

43204= 

42412= 

42678= 

42847= 

43109= 

43169= 

42324 

43252= 

42489 

42658 

42866 

43159 

33579= 

36483= 

34441= 

34498= 

33535= 

34570= 

33908= 

34604= 

34369= 

33525 

34693= 

33810= 

46911= 

36500= 

33530 

36567= 

33545 

36584= 

34458= 

53556 

47003= 



33176 

53229 

15862: 

16673: 

41385= 

42670= 

41439= 

41357= 

41429= 

42033^ 

41568= 

41573= 

41608= 

41772= 

42109= 

42138= 

42384= 

42546= 

42689= 

41722= 

43209= 

42415= 

42683= 

42850= 

43112= 

43172= 

42259: 

43255= 

42493 

42662 

42986 

43192 

34383= 

36486= 

33629= 

33615= 

33538= 

33669= 

35912= 

33673= 

34373= 

33677= 

34697= 

33814= 

46915= 

36504= 

34720= 

56570= 

34401= 

36588= 

34463= 

55945= 

47006= 
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;Location 



U 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 
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u 
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u 
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u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 



1588 

1590 

1598 

15A0 

15A8 

15B0 

15B8 

15C0 

15C8 

15D0 

15D8 

15E0 

15E8 

15F0 

15F8 

1600 

1608 

1610 

1618 

1620 

1628 

1630 

1638 

1640 

1648 

1650 

1658 

1660 

1668 

1670 

1678 

1680 

1688 

1690 

1698 

16A0 

16A8 

16B0 

16B8 

16C0 

16C8 

16D0 

16D8 

16E0 

16E8 

16F0 

16F8 

1700 

1708 

1710 

1718 

1720 

1728 



0/8 

34355= 

39913: 

35777 

39969: 

36675= 

34725= 

34755= 

40056= 

36809= 

34162 

40484: 

40142= 

36908= 

40169= 

40548= 

40191= 

34489 

40256= 

40902: 

40400= 

40930: 

46152= 

46171= 

46529= 

46227= 

34595 

46815= 

46832= 

42581: 

42404: 

47165= 

47197= 

47211= 
47237:^ 

34688 

34 704 

47356= 

47398= 

46591= 

46407= 

46441= 

46457= 

46544= 

46576= 

46601= 

46622= 

46648= 

46675= 

46744= 

46886= 

46993= 

47070= 

5496: 



1/9 



34359= 

39920: 

36636= 

39976: 

36679= 

34729= 

34759= 

40503= 

36813= 

40528= 

40489: 

40538= 

36911= 

40173= 

40552= 

40195= 

40626= 

40262= 

40906: 

40403= 

40934: 

46156= 

46176= 

46534= 

46231 = 

46721= 

46819= 

46835= 

42584: 

42407: 

47169= 

47201= 

47215= 

47241= 

47352= 

47346= 

47361= 

47402= 

46594= 

46412= 

46444= 

46462= 

46547= 

46580= 

46605= 

46626= 

46652= 

46679= 

46749= 

46890= 

46996= 

47073= 

5500: 



2/A 

34363= 

39925: 

33836 

39980: 

36684= 

34733= 

34762= 

40061= 

34033 

34187 

40494: 

40146= 

34305 

34551 

40557= 

34409 

34501 

40267= 

40910: 

40408= 

40938: 

46159= 

46179= 

34550 

34557 

34607 

46823= 

46839= 

42674: 

42566: 

47173= 

47204= 

47219= 

47244= 

47338= 

34707 

47366= 

47406= 

46399= 

46416= 

46449= 

46475= 

46569= 

46583= 

46608= 

46629= 

46655= 

46682= 

46772= 

46893= 

47012= 

47087= 

42571: 



3/8 



4/C 



5/D 



6/E 



7/F 



33559 

39932: 

36639= 

39984 : 

33948 

34737= 

33994 

40506= 

36782= 

40532= 

40498: 

40542= 

36896= 

40180= 

40561= 

40201= 

40630= 

34505 

40914: 

40411= 

40"42: 

34536 

34547 

46539= 

40213= 

46725= 

34616 

34620 

34658 

34661 

34666 

34673 

34676 

34682 

47341= 

47349= 

47371= 

34714 

46403= 

46419= 

^16453= 

46478= 

46573= 

46587= 

46612= 

46632= 

46659= 

46686= 

46776= 

46895= 

47015= 

47091= 

42574: 



36627= 


36631= 


39935: 


39939: 


36697= 


36701= 


39987: 


39991 : 


36752= 


36755= 


34741= 


34745= 


36773= 


36777= 


40066= 


40071= 


36849= 


36853= 


40087= 


40091= 


36858= 


36861= 


40150= 


40154= 


39726= 


39731= 


39740= 


39745= 


40365= 


40368= 


h0715= 


40719= 


36966= 


36970= 


34510 


46349= 


39802: 


39806: 


40414= 


40417= 


46145: 


46148: 


40432= 


40436= 


40775= 


40778= 


46552= 


46557= 


46243= 


46247= 


34610 


46736= 


46251= 


46254= 


47101= 


47105= 


46287= 


46291= 


47154= 


47158= 


40568= 


34670 


40693: 


40696: 


46305= 


46509= 


47251= 


47255= 


40647= 


40651= 


40756= 


40759= 


46313= 


46516= 


47423= 


47426= 


40815= 


40818= 


46424= 


46428= 


40858= 


36523 


46484= 


46488= 


40874= 


40878= 


46590= 


46593= 


46615= 


46619= 


46635= 


46659= 


46662= 


46665= 


46689= 


46693= 


46871= 


46875= 


46922= 


46926= 


47022= 


47049= 


47094= 


47098= 


47176= 


47181 = 



33633 

36688= 

33917 

36726= 

33960 

34748= 

34012 

40076= 

34058 

34298 

34301 

40159= 

34310 

34388 

34405 

34432 

36974= 

40270= 

39810: 

40422= 

40035= 

34544 

40046= 

34553 

34561 

34615 

40377= 

47109= 

40387= 

47162= 

40572= 

40702: 

54679 

47259= 

34701 

40763= 

34710 

47431= 

40822= 

46432= 

40863= 

46492= 

40882^ 

46595= 

36527 

46642= 

46668= 

46696= 

46879= 

46952= 

47053= 

47112= 

47222= 



46375= 

36692= 

46378= 

36729= 

46383= 

34751= 

46387= 

40081= 

3678^= 

40096= 

46468= 

40164= 

36900= 

40185= 

46472= 

40208= 

36978= 

46355= 

59813: 

40427= 

40039= 

40439= 

40050= 

46560= 

40218= 

46740= 

40380= 

34624 

40590= 

54665 

40577= 

40706: 

40709: 

34685 

40657= 

40767= 

40770= 

36488 

40825= 

46437= 

40866= 

46496= 

40886= 

46598= 

47083= 

46646= 

466^2= 

46716= 

46883= 

46955= 

47056= 

47156= 

47227= 
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0/8 



U 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 
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u 

u 

u 

u 
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u 
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u 
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u 

u 

u 

u 

u 



1730 
1738 
17A0 
1748 
1750 
1758 
1760 

^76'^ 

17 A) 

17^8 

1780 

1788 

1790 

1798 

17A0 

17A8 

17B0 

1788 

17C0 

17C8 

17D0 

17D8 

17E0 

17E8 

17F0 

17F8 

1800 

2820 

2828 

28C8 

28D0 

2928 

2930 

2938 

2A48 

2A50 

2A78 

2A80 

2B48 

2B50 

2B58 

2860 

2B68 

2B70 

2BF0 



- 281 F 



A7262:^ 
36572 
56712 
36745 
36796 
36882 
56926 
39760 
40250 
40316 
40337 
40515 
40639 
40751: 
46219 
46344 
46731 
46908 
47009 
47150 
47248 
47353 
5622: 
18364= 
42003: 
56518: 
Unused 



- 28C7 Unused 

21682: 

- 2927 Unused 



2A47 Unused 

2A77 Unused 

2B47 Unused 

57719 
37748 
37785 
37813 
2BtF Unused 
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47265= 

36615 

36715 

36749 

36799 

36885 

36929 

39796: 

40297 

40319 

40371 

40518 

40643 

46183 

46235 

46357 

46763 

46919 

47019 

47184 

47268 

35655: 

5626: 

18368= 

42009: 

37652: 



2/A 

47302= 

25993; 

36719 

36759 

36803 

36888 

36932 

39817: 

40300 

40321 

40383 

40522 

40723 

40810: 

46239 

46360 

46768 

46944 

47059 

47187 

47271 

47375 

18424= 

18372= 

41981: 

39649: 



3/B 



4/C 



47323= 


47378= 


23997: 


36619 


36723 


36732 


36763 


36767 


36818 


36867 


36892 


.36905 


36935 


36938 


39828: 


40028 


40303 


A0306 


40324 


40327 


40594 


40441 


40581 


40610 


40782 


40870 


40854: 


46187 


46276 


46280 


46364 


46368 


46781 


46807 


46947 


46977 


47062 


47066 


47190 


47195 


47274 


47278 


35660: 


47386 


18427= 


18208 


18375= 


18379= 


41986: 


39485: 


35629: 


35632: 



21686: 21690: 21693; 

22008 
22017: 22021 

40222 

40605: 40597 



22012 
22025 

40232 

40586 







37698 


37701: 


: 37733: 


37725: 


37727 


57757: 


: 37752: 


57758: 


57765 


37770: 


: 57789: 


37792: 


37798 


37801: 


: 37816: 


37819: 


37822 


57827: 



5/D 

47382= 

36622 

36736 

36788 

36871 

36916 

36942 

40042 

40509 

40350 

40445 

40622 

46162 

46201 

46295 

46523 

46810 

46980 

47139 

47208 

47281 

47589 

18588= 

18583= 

39489: 

47295: 

20788: 



37705: 
37755: 
37773: 
37804: 
37831 : 



6/E 



47412= 

36643 

36759 

36791 

36875 

36919 

39693 

40241 

40313 

40355 

40509 

40635 

40687: 

46212 

46299 

46563 

46827 

46983 

47144 

47230 

47284 

35656: 

18227 

18436= 

39834: 

47299: 



45002: 



7/f 



57709: 
37740: 
37776: 
37807: 



36152: 



47415= 

36707 

36742 

36795 

56878 

36922 

39755 

40245 

38370: 

38374: 

40512 

40636 

46166 

46215 

46501 

46566 

46898 

47000 

47147 

47233 

47326 

35640: 

18391= 

18439= 

41378: 

37892: 

20792: 



22028: 

40237: 40226: 

40600: 40590: 40594: 



37712: 
37744: 
37779: 
37810: 
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not 








in bounds 






REV/SO 











CHARTS 











REGION 











DEFIN 











MACRO 











INIT 











CONSOL. 











INTLOG 











FLOAT 











VIELD 











CONTRL 











PCALL 











MiSQUf 











CHAR 











DECMAl 











EDIi 











MPRCHM 











PRLDSV 











lANDF 











MM 











CMODF 




'i^6 






OSR 











UVERFY 











GHROM 











FIlLER 











Used 




PS6 






Remaining 
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Total micruword'J used in memory C: 2^6 
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LMT09d 


• MCX 


MKMO? 1M(0n 


-?8-N0V-83 






i-code Micoworci 


iuTmary 




Words 


not 






in bounds 




REV^SO 




n 




thawts 









t^FGlON 




c 




Df F IN 




u 




MACRO 









INIT 




u 




fnN*;ni 




ij 




INTl 0[. 




'.»/ 




KOAT 




A/ 




ViELD 




' 




CONTRl 




Vi 




PrAt L 




^ 




MISOUE 




u 




fMAR 




1 1 




DM MAI 




\t, 




fDI • 




\ 




MPRf MM 




t 




PRi DSV 




1 
'1 




lANDf 




4 




MM 




■ 1 
. 1 




TMOrr 




(' 




UbR 




(' 




UV! •<^'^ 




; } 




( HWi)M 








M;l l"R 




\) 




:'-,rJ 




1 ( . 




^r'n.li'' in-j 




•» 




*,;• ij i mi.' 


^fiO'-d- 


u"'^' J ' '* f ♦•T, !'■ » i ; i">'' 




' :' »' •^ii r 


'«{'• .1 


' (•".J ' f ! F ,} ' ' 1 TltTiif 1 J ; 
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MICR' ' 1M(01) 38-N0V-83 


16:30:55 CLOKX 


r 


* 


Words 


not 


0-coo?' Microword Summary 








1n bounds 








ttEvrso 











1 


CHARTS 











i 


REGION 













DEFIN 











j 


MACRO 











i 


INIT 











i 


CONSOl 













INTLOG 




9/ 






[ 


FLOAT 




<;? 






i 


VIFLD 




1 






[ 


CONTRL 




39 






i 


PCALL 




5 






1 


MISQUE 




16 






I 


CHAR 




11 






\ 


DECMAL 




16 






1 


EDI 1 




1 






i 


MPRCHM 




6 






, 


PRLDSV 




4 








lANDE 




4 






I 


MM 











j 


CMODE 











' 


OSR 













UVFRFY 











1 


GHROM 




c 








FILLER 













U^.ed 




.'^56 






1 


Remaining 
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Total microwords used in memory 0: ?56 
lutdl microwofds remaining in memory 0: 
Highest address used in memory 0: OFF (hex) 
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REV750 

CHARTS 

REGION 

DEFIN 

MACRO 

INIT 

CONSOL 

INTLOG 

FLOAT 

VIELD 

CONTRL 

PCALL 

MISQUE 

CHAR 

OECMAL 

EDir 

MPRCHM 

PRLDSV 

lANDE 

MM 

CMDDE 

OSR 

UVERFY 

GHROM 

FILLER 

Used 
Remaining 



ROW 1 
0000-03FF 






1 
1 

113 

228 

11 

6A 

I 
31 
28 
53 

5 
15 

6 
4/ 
15 

193 
3 



102^ 




ROW 2 
0A00-07FF 





9 

122 
556 

8A 
2 


5 

3 

7 


130 



98 

A 

102A 




ROW 3 

0800-OBFF 











129 

A38 



1 







2 

A 36 

9 

2 



1 




1 
1 




102A 




ROW A 
OCOO-OFFF 







A 
2 




151 

15A 


111 


305 


295 





2 

102A 




Total microwords used in memory U: 6205 
Total microwords remaininq in memory U; 1^89 
Highest address used in memory U: 2BF6 (hex) 



ROW 5 
1000-13FF 








15 





1010 





1 








102A 




ROW 6 
1A00-17FF 





A 



1A 



A 


206 

6 

99 

6 

18A 

235 


266 



102A 
U 



WCS 
2000-23FF 



























102A 



PCS 
2800-2BFF 












2 

10 




1 



3S 
10 



1 





59 
965 



Words not 
in bounds 
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used in this assembly are 



The files 
REV750.MIC 
CHARTS. MIC 
r^EGION.MIC 
DEFIN.MIC 
v)ACRO.MIC 
INIT.MIC 
CONSOL.MIC 
INTLOG.MIC 
FLOAT. MIC 
VIELO.MIC 
CONTRL.MIC 
PCALL.MIC 
MISQUE.MIC 
CHAR. MIC 
DECMAL.MK 
EDIT. MIC 
MPRCHM.MIC 
PRLDSV.MIC 
lANDE.MIC 
MM.HIC 
CMODE.MK 
OSR.HIC 
UVERry.MIC 
GHROM.MIC 
FILLER. MIC 



?1675 Validity faiiure in file MISQUF 

PUSH, NEXT/MM. PRB.WRITE.SIZ 



CHECK THAT TAIL CAN BE WRITTE 



Pas'. 1 warnings: 

Pass 1 errors: 

No. of micro wordr 

No. extended 

No, o\/e'" extended 

No. patches 

Fatal mul/div errs 



Pass 2 warnings: 
Pass ? errors: 



6?03 

t)18 








8.355; 



B ' 




C ' 




D ' 




F • 




F 




G 




H 


1 


I 




J 




K 




I. 




M 




N 




B 


2 


r 


^ 


D 


? 


E 


2 


r 


i 


G 


2 


H 


2 


I 


2 


J 


? 


K 


? 


I 


2 


M 


c. 


N 


2 


B 


I 


r 


^ 


I) 


:s 


I 


'i 


f 


■^ 


() 


'i 


1* 


^ 


I 

1 


.; 


i 


^ 


h 


i 


I 


^ 


M 


^ 


N 


^ 


H 


A 


1 


/. 


I) 


/, 


r 


A 


f 


A 


u 


-; 


H 


^ 
■^ 


I 


/, 


J 


; 


k 


/ 

H 


1 


i. 


M 


** 


N 


4 


B 


S 


( 


s 


[1 


r 

1 


t 


S 


f 


1, 


{) 


s 


^* 


K 



I !j 



MICR02 1M(01) 

MICft02 1M(01) 

MICR02 1M(01) 

M1CR02 1M(01) 

MICR02 1M(01) 

MICRO? 1M(01) 

M1CR02 1M(01) 

MICR02 1M(01) 

MICR02 1M(01) 

MICR02 1M(01) 

MICR02 1M(01) 

M1CR02 1M(01) 

MICR02 1M(01) 

MICR02 1M(01) 

MICR02 1M(01) 

M1CR02 1M(01) 

MICR02 1M(01) 

MKR02 1M(01) 

MICR02 1M(01) 

MICRU2 1M(01) 

MICRO? 1M(01) 

MICRO? 1M(01) 

M1CR02 IM(Ol) 

MICR02 1M(01) 

MICRO? 1M(01) 

MICRO? 1M(0i: 

MICRO? 1M(01) 

MICRO? 1M(01) 

MICRO? 1M(01) 

MICRO? 1M(01) 

MICRO? 1M(01,^ 

MICRO? 1M(01) 

MICRO? 1M(01) 

MICRO? 1M(01> 

MICRO? 1M(01' 

MICRO? 1M(01) 

MICRO? 1M(0)) 

MICRO? 1M(01) 

MICRO? 1M(01) 

MICRO? 1M(01) 

MICRO? TMC01) 

MICRO? 'M(Ol) 
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